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The  author  yii'cs  a  searching  analysis  of  four  meth- 
ods that  have  been  used  in  power  plant  practice  to  pay 
additions  to  regular  wages.  These  are:  Profit  sharing, 
premium  plans,  rezvarding  individual  efforts,  task  ii-ork 
zi-ith  bonus.  He  then  goes  on  to  declare  that  the  last 
is  the  only  scientific  method,  and  gives  a  number  of 
significant  e.vninples  of  successes  and  results  from  its 
application. 

Mr.  Walter  X.  Polakov  is  a  consulting  engineer  spe- 
cioti:ing  in  the  manaacmcnt  of  power  plants.    He  'a'as 

•  HE  cry  for  an  equality  of  imges  restb  upon  aniib- 
take.  It  is  an  insane  wish,  never  to  be  fulfilled. 
It  is  an  ofl'spring  of  that  false  and  superficial 
radicalism  that  accepts  premises  and  tries  to  evade 
conclusions.  It  has  been  shown  before^  that  under  the 
existing  wage  system  the  value  of  labor  power  is  de- 
termined like  that  of  every  other  commodity,  namely  by 
the  cost  of  its  production.  Inasmuch  as  the  cost  of  pro- 
ducing labor  power  of  difl:erent  quality  differs,  so  must 
the  values  of  the  labor  employed  differ  in  the  different 
trades  ;  moreover,  since  it  requires  more  time  and  energ\ 
to  acquire  a  superior  skill  even  within  the  same  trade 
or  class  of  work,  these  differences  must  fetch  different 
prices  in  the  labor  market.  This  conclusion  cannot  and 
must  not  be  evaded  and  any  other  argum.ent  is  either 
unscientific,  as  not  based  upon  facts,  or  superfluous. 

Bonus  i.v  Rel.\tion  to  Skill 
A^  long  as  we  admit  the  fact  of  inequality  of  skill 
and  corresponding  inequalitv  of  the  value  of  labor,  we 
are  facing  a  new  problem.  Should  the  labor  power  or 
superior  skill  he  permanently  rated  at  a  higher  figure, 
or  should  it  varv  as  this  skill  makes  itself  manifest. 
Obviously  the  ciuestion  in  this  form  confuses  tvyo  dis- 
tinct t)ropositions.  In  evc-r>-  trade  at  any  time  there  is 
a  certain  accei)te(l  average  skill  qualifying  the  man  to 

'  "Mastering    Power    Production- 
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cducated  abroad,  held  a  position  of  shop  superintendent 
and  chief  engineer  in  Russia  and  was  also  instructor  and 
consulting  engineer  to  the  Naval  Academy  at  Baku. 
.ifter  coming  to  this  country,  and  prior  to  taking  up  his 
own  practice,  he  became  a  consulting  engineer  to  the 
Board  of  Estimate  and  Apportionment  of  the  City  of 
Xew  York,  then  consulting  engineer  for  the  Penn  Cen- 
tral Light  {r  Power  Company  and  later  ivas  superin- 
tendent of  electric  poiver  of  the  New  York,  New  Haven 
and  Hartford  Railroad  Company. 

do  his  work.  In  this  sense  the  difference  between  the 
values  of  labor  power  of  a  window  cleaner  and  an  engi- 
neer is  permanent.  Opposed  to  that  we  observe  a  differ- 
ence between  two  window  cleaners ;  one  of  superior  skill 
can  wash  equally  well  a  treble  glass  surface  within  the 
same  time  and  using  less  supplies  than  another ;  or,  again, 
one  fireman  can  produce  the  same  amount  of  steam  of 
the  same  quality  and  pressure  with  less  fuel  than  another 
due  to  his  superinr  skill  in  selecting  and  maintaining  the 
more  favorable  conditions.  The  moment  we  pay  both 
men  the  same  wages,  we  underpay  the  man  of  superior 
skill.  Should  we  then  decide  to  increase  his  rate  accord- 
ing to  his  additional  dexterity,  we  pay  not  for  the  value 
we  receive  but  merely  for  the  ])olential  value  he  pos- 
sesses. In  other  words,  whereas  difference  in  value  of 
labor  engaged  in  dilTerent  occupations  remains  perma- 
nent so  long  as  there  is  a  difference  in  the  general  re- 
quirement of  the  work,  the  difference  based  on  the  de- 
gree of  skill  in  the  same  occupation  is  manifest  only 
when  actuallv  exercised. 

The  inevitable  conclusion  thus  arrived  at  is  that  any 
degree  of  skill  above  the  average  of  a  given  trade  or 
occupation  must  be  actually  measured  each  time  it  is  ap- 
l)lied.  The  price  paid  for  such  suiplus  skill  is  the 
bonus  or  additional  compensation  in  excess  of  the  wage 
rate  accepted  for  the  labor  power  in  the  given  trade. 
Ro.NisF-S  IX  rnii  Power  Pl.\nt 

To  assist  the  employee  to  acquire  the  highest  possiblf! 
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degree  of  skill  was  previously  described  as  a  specitic 
function  of  the  management.  Those  who  acquire  the 
skill  and  the  habit  of  applying  it  to  their  work  are  en- 
titled to  a  bonus  which  thus  appears  as  a  reward  to 
those  who  learn,  while  it  is  really  nothing  else  but  the 
value  of  additional  service  rendered.  It  is  appropriate 
at  this  juncture  to  note  the  fact  that  the  cost  of  pro- 
ducing this  additional  skill  (comparable  to  the  revenue 
producing  investment)  is  shared  by  the  employer 
through  providing  for  the  training  and  education  of  the 
employees,  hence  his  claim  for  a  share  of  the  added 
value  of  the  labor. 

With  this  economic  principle  clearl_\-  established  it  is 
comparatively  easy  to  trace  the  typical  fallacies  preva- 
lent in  various  modes  of  payment  and  differently  named 
additions  to  the  regular  wages  of  power-plant  employ- 
ees. 

Practically  all  of  these  methods  were  devised  to  stim- 
ulate power-plant  employees  to  do  better  work  and  to 
relieve  the  management  of  the  responsibility  for  training 
and  guiding  the  men.  Improper  methods  unfortunately 
are  used  often  enough  to  discredit  the  correct  under- 
lying principle  in  the  eyes  of  those  who  do  not  care  to 
study  the  question  in  its  entiret}-,  be  they  owners,  man- 
agers, or  the  laboring  men.  For  the  sake  of  simplicit\- 
all  these  plans  may  be  classified  into  four  principal 
groups : 

1.  Profit  sharing. 

2.  Premium  plans. 

3.  Rewarding  individual  ettorts. 

4.  Task  work  wdth  bonus. 

The  first  attempt  in  this  country  conducted  on  a  large 
scale  to  secure  operating  economies  in  power  plants  was 
made  about  15  years  ago  on  the  Atchison,  Topeka  & 
Santa  Fe  Railroad.  The  primitive  method  used  is  of 
interest  chiefly  by  way  of  contrast  with  the  10  years' 
development  in  the  art.     It  was  recognized  that: 

1.  The  actual  performance  was  worse  than  the  possible. 

2.  Local  conditions  of  \arious  plants  call  for  different 
standards. 

The  work  of  establishing  standards  of  performance 
was  based  not  on  actual  experiments,  but  on  average 
statistical  data  of  the  past,  reduced  by  a  guessed  per- 
centage suspected  as  waste.  Then  an  allotment  was 
made  for  each  individual  plant  as  to  how  much  fuel 
should  reasonably  be  consumed  there  per  month.  Simi- 
larly pa\-rolls  were  revised  and  certain  labor  costs  w'ere 
assumed  as  reasonable.  These  two  records  multipled  by 
constants  arbitrairly  set  (six  for  fuel  and  four  for 
labor)  added  together  and  divided  by  ten  gave  the  figure 
of  merit  used  as  a  basis  for  the  payment  of  bonus,  the 
bonus  itself  being  adjusted  on  a  sliding  scale.  The 
shortcomings  of  this  crude  method  are  apparent: 

1.  Men  were  left  to  discover  for  themselves  how  to 
secure  the  results,  desired  by  the  management. 

2.  The  management,  shifting  the  responsibility  to  the 
men,  was  itself  uncertain  as  to  the  exact  amount  of 
saving  accomplishable  due  to  individual  efforts  and, 
therefore,  could  not  fix  a  definite  bonus. 

The  results  accomplished  by  the  Santa  Fe  men  were, 
how^ever,  sufficiently  satisfactory  to  the  management 
and,  not  burdening  itself  with  further  responsibilities, 
the  management  still  maintains  this  method. - 

Numerous  other  attempts  were  made  by  other  con- 
cerns producing  power,  either  for  their  own  use  or  for 
sale,  to  organize  the  management  along  lines  more  defi- 
nite than  a  mere  request  of  the  men  "to  do  better."  In- 
asmuch as  the  largest  portion  of  power  operating  ex- 
pense is  for  fuel,  the  first  efforts  to  secure  economy  were 
made  in  the  boiler  plants. 

'  See  proceedings  of  the  International  Engineering  Congress. 


\  arious  schemes  have  been  used  as  the  basis  of  task 
setting  for  firemen,  most  of  which  to  the  writer's  knowl- 
edge have  proved  highly  unsatisfactory. 

Profit  Sharing 

Little  is  to  be  said  regarding  various  schemes  of  profit 
sharing  as  these  are,  properly  speaking,  the  attempts  to 
camouflage  the  basic  opposition  of  interests  of  labor  and 
capital.  Broadly  speaking,  any  plan  to  make  the  em- 
ployees participate  in  the  company's  dividend  aims  at 
instilling  the  spirit  of  unity  of  interests  of  employer  and 
emplo3'ees,  and  generally  fails  for  the  reason  that  the 
matters  of  management  are  not  under  the  control  of  the 
employees.  So  long  as  the  form  of  governing  the  af- 
fairs of  the  enterprise  remains  autocratic,  even  though 
they  may  be  benevolent  and  paternalistic,  the  employees 
clearly  realize  their  inabilitx-  to  participate  materiall}  in 
securing  the  success  of  the  enterprise.  Such  mutuality 
of  interests  could  rightfully  be  expected  if  the  emploj'ees 
had  the  opportunity  to  control  all  functions  of  manage- 
ment, fix  salaries  of  directo'rs,  direct  purchases,  invest- 
ments, sales  and  generally  have  a  hand  in  all  financial 
transactions.  But  then  the  organization  would  become 
a  cartel  or  cooperative  and  the  "profit  sharing'  will 
lose  its  identity,  workmen  not  being  employed  would 
receive  full  value  of  their  labor  and  not  share  it  with 
their  employers.  So  long  as  they  are  expected,  however, 
to  work  under  the  conditions  provided  by  the  manage- 
ment serving  the  interests  of  the  owners,  using  the 
equipment  and  materials  furnished  by  the  employers, 
who  in  turn  dispose  of  the  product,  carry  out  all  out- 
side negotiations  without  council  and  consent  of  the  em- 
ployees, the  profit  and  loss  of  the  enterprise  is  influ- 
enced only  in  a  very  slight  degree  by  the  excellence  of 
the  work  done  by  the  men.  If  for  any  reason  whatever 
the  dividends  are  not  declared,  the  workmen  lose  their 
share,  perhaps  through  no  fault  of  their  own,  since  even 
if  they  have  been  working  as  well  as  possible,  blunders 
in  policy  and  mismanagement,  overequipment,  idle 
charges,  stock  gambling  and  what  not,  could  easily  oflfset 
any  advantage  of  the  splendid  efforts  of  the  men  them- 
selves. 

Nevertheless  there  are  instances  on  record  showing 
both  financial  success  and  freedom  of  internal  friction 
in  the  companies  adopting  profit  sharing  plans  of  com- 
pensating employees.  These  are  easily  to  be  traced  to 
the  more  direct  and  unquestionable  value  of  a  higher 
wage-scale  and  more  sincere  interest  in  the  well  being  of 
the  employees  and  not  to  profit  sharing  proper.  In  fact 
there  is  probably  a  much  larger  number  of  cases  on 
record  where  the  profit  sharing  plan  unaccompanied  by 
guaranteed  high  pay  and  welfare  work  causes  endless 
troubles,  discontent  and  even  strikes.  Particularly  im- 
fortunate  are  experiences  where  companies  have  forced 
the  employees  to  invest  in  shares,  real  estate,  etc.  In  all 
cases,  however,  the  profit  being  not  necessarily  the  result 
of  the  good  work  of  the  men  has  little  to  do  with  direct 
stimulation  for  learning  the  best  way  of  doing  the  work 
and  acquiring  commendable  habits  of  industry. 

Premium   Plans 

A  close  resemblance  to  profit  sharing  is  manifest  in 
the  Edison  and  Lewis  bonus  schemes  for  the  power- 
plant  force  based  on  the  ultimate  cost  of  power. 

A  number  of  years  ago  a  portland  cement  company 
put  the  firemen,  mostly  skilled,  industrious  Portuguese, 
on  a  "premium"  plan  whereby  their  work  was  judged 
by  the  cost  of  steam  generated  and  premium  offered 
for  its  reduction. 

To  no  surprise  on  our  part,  the  scheme  proved  to  be  a 
failure  and  was  abandoned,  chiefly  upon  insistence  of 
the   men   themsehes   who   clearlv   conceived   what   the 


July,   1918 
inventors  failed  to  see 


MASTERING  POWER  PRODUCTION 

m,um  plans  is  that  the  ultimat?™  orTosf  ofop^er'    tSem 'th'TT.^^  ^''f^^'  ^■'"^\°'-  '""^  ^  '''  '^  '^  '^^ 
ation.  is  taken  as  a  basis  for  award'or  ^fj^     ^^^lo'S.'S^Ll^T.:;;!-!,  ^S 


The 


r 

1 

nr 

-1 

«  13 

Lr-' 

.[..^ 

'f/W 
"«6 

BE 
LB. 

1 

E 
o 

"U 

J 

1 

■fe 

IS 

•o 

c 

^  II 

L 

/71'5/i 

R6E 

o 
c 

10. 

Wi/. 

_- 

- 

^ 

2 

lI 

■: 

Uj^^ 

if'? 

5SU 

'"'J. 

^.^ 

5 
?. 

■fe'fe 

11 

r  W  e  e   k  I 


iRe  c  o  r  d  s 


FIG.    2Z.      CHART    OF    STEAM    AND    COAL    CONSUMPTION 


very  unequal.  While  firemen  can  cause  as  much  as  50 
per  cent,  fluctuation  of  fuel  consumption,  all  the  rest  of 
the  power-plant  employees  could  influence  the  operatinff 
cost  but  slightly.  *' 

A  similar  misconception  caused  by  insufficient  famil- 
iarity with  facts  is  manifest  in  a  recent  application  of  a 
premium  plan  to  a  bleachery  plant  by  Mr.  Lewis.  Fix- 
ing premiums  on  the  basis  of  power"  consumed  per  unit 
of  manufactured  output  is  working  on  the  wrong  prem- 
ises inasmuch  as  the  perfection  of  power  generation  is 
thus  inseparably  mixed  with  the  efficiency  of : 

1.  Power  distribution, 

2.  Manufacturing  equipment, 

3.  Bleaching  processes, 

4.  Kinds  of  goods  handled, 

5.  Output  of  finished  goods,  etc. 
Figure  23  illustrates  an  actual  case  of  steam  and  coal 

consumption  per  one  pound  of  cloth  bleached.  The  re- 
duction observed  does  not  in  any  way  reflect  on  the 
efficiency  of  the  boiler-room  operation  and  there  could 
not  be  any  reason  why  the  firemen  should  get  premium 
if  the  saving  is  due 'entirely  to  the  ■  improvements  in 
distribution  and  use  of  steam,  stopping  the  leaks,  etc. 
Such  and  similar  half-baked,  short  cuts  largely  contrib- 
ute to  bringing  into  disrepute  the  schemes  of  paying 
premiums  without  anal\'zing  in  detail  and  fixing  the  re- 
sponsibility for  the  contributing  factors. 

Rewarding  Individu.al  Efforts 
The  principle  of  rewarding  men  for  their  efforts  in 
securing  operating  economy  and  improving  methods, 
while  they  sometimes  bring  about  a  measure  of  im- 
provement, cannot  and  never  do  accomplish  in  full  meas- 
ure the  elimination  of  preventable  wa.stes.  Such  falling 
short  of  the  possibility  is  primarily  due  to  the  "gentle- 
man's understanding"  that  the  firemen  and  coal  passers 
know  more  about  the  science  and  practice  of  economical 
operation  than  the  engineering  staff  and  the  manage- 
ment. \\'hen  the  men  are  simply  told  "to  do  better" 
and  left  alone  to  struggle  and  solve  the  problem  in  order 
to  receive  a  promised  reward,  it  is  a  sign  of  weakness  of 
organization,  a  case  where  the  management  fails  to 
manage. 

The  reason  for  the  inability  of  this  plan  to  produce 
better  results  lies  in  the  fact  that  shifting  the  respon- 
sibilit}'  for  securing  better  results  by  the  management 
onto  the  men,  does  not  carry  with  ii 
the  necessary  authority  to  adjust  and 
control  all  the  influential  factors. 
Men  cannot  alter  the  conditions  un- 
der which  they  are  expected  to  pro- 
duce results.  Men  seldom  have 
sufficient  power  of  reasoning  for  de- 
tecting the  harmful  causes.  Men 
never  have  enough  time  and  facilities 
to  analyze,  plan  and  adjust  the  con- 
ditions the  way  they  should  be — and 
if  they  can  and  do  the  nominal  man- 
agement becomes  an  ornamental 
adjunct  of  the  organization. 

FIO.  24.      CHART  SHOWING  BONUS  RECORD  AND  PROGRESS  AFTER  STARTING  TASK   WORK  Thc      prCvioUsIy      citcd      Santa      Fc 

bonuses  have  all  the  ear  marks  of 
operators,  even  the  plant  superintendent  seldom  has  full  the  method  of  rewarding  individual  efforts.  More  re- 
charge of  these  conditions,  therefore  any  attempt  to  cent  attempts  are  exemplified  by  O'Neill's  methods  and 
judge  the  work  of  operating  men  from  the  viewpoint  of  Manila  Electric  Company's  practice, 
costs  is  a  shortsighted  placing  of  responsibility  where  The  most  frequent  error  in  application  of  tliis  reward 
it  does  not  belong.  Furthermore,  wherever  operating  system  is  an  arbitraiy  selection  of  one  or  more  isolated 
factors  only  are  taken  into  consideration,  the  determina-  factors,  like  high  carbon  dioxide  in  the  flue  gas,  low 
tion  of  premiums  for  the  entire  personnel  does  not  dif-  carbon  content  in  ashes,  and  rewarding  men  for  obtain- 


recognize   and   take  due   cog- 
influential  elements : 


premiums.      It    fails    to 

nizance  of  the  following 

Cost  is  aflfected  by, 

1.  Price  of  materials  used. 

2.  Quality  of  materials  used. 

3.  Maintenance  of  equipment. 

4.  Local  characteristic. 

5.  Volume  of  output. 

6.  Operating  methods. 

Obviously  the  first  five  factors  are  not  under  the  con- 
trol of  the  firemen,  engineers,  laborers  or  switchboard 
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ing  these  results.  The  interrehuion  of  a  plurahty  uf 
factors  is  for  simplicity's  sake  overlooked,  and  the  final 
results  are  frequently  more  unsatisfactory  than  iiefore. 
In  my  paper  on  "i!onus  for  Firemen"'  1  maintained 
that  "if  one  of  the  advcjcates  of  these  short  cuts  \v(ju1i1 
lake  pains  to  investigate  any  of  his  hobbies — whether 
iiigh  CO.,  or  low  flue  temperature,  or  good  ashes,  or 
anything  else  that  can  he  produced — he  would  find  that 
the  complexity  of  influential  factors  is  sufficient  to  war- 
lant  a  long  step  toward  detail  study." 

Five  years  later  Puz^'cr  published  an  article  describ- 
ing Mr.  II.  O'Neill's  method  of  determination  of  bon- 
uses for  boiler  plant  oiieratives"  based  on  the  combina- 
tion of  the  three  above  mentioned  factors.  Some  day, 
we  hope,  another  revelation  will  be  made  announcing 
that  "soinething  else"  is  to  be  taken  into  consideration. 
The  pathos  of  this  filan,  however,  is  reached  with  the 
announcement  that,  "the  division  of  the  bonuses  to  in- 
dividual men  is  left  to  the  jiidyineiit  of  the  manage- 
ment." A  truly  frank  admission  that  the  management 
is  not  based  on  facts  and  does  not  know,  therefore,  how 
to  measure  accurately  the  contributing  effect  of  the 
work  of  firemen,  cleaners,  repair-men,  etc. 

.-\  ste[)  forward  in  this  direction  is  made  at  the  Manila 
Railway  &  Light  Company's''  plant,  where  the  propor- 
tion of  bonus  received  by  each  "varies  with  their  re- 
sponsibility, or  the  degree  in  which  their  duties  offer  an 
opportunity  to  save  coal."  Whether  the  opportunity 
was  actually  seized  remains,  however,  uncertain.  In 
accordance  with  the  iJlaisdell  plan  a  water  tender  re- 
ceives lo  points,  a  fireman  (>  points,  an  oiler  or  coal 
passer  3  points,  etc. ;  but,  similar  to  the  Santa  Fe  case, 
there  is  no  definite  reason  why  such  an  arbitrary  favor- 
itism should  not  be  challenged.  While  Blaisdell's 
method  is  based  on  the  most  unfit  principle  of  dumping 
without  analysis  all  causes  and  all  individuals  reckon- 
ing the  efficiency  of  all  stages  of  the  process  of  power 
transformation  and  generation  in  the  final  terms  of  ther- 
mal efficiency  (number  of  B.t.u.  per  k.w.h.  on  the 
switchboard)  and  finally  apportioning  the  spoils  of  this 
battle  royal  for  efficiency  at  fanciful  ratios,  there  is  still 
another  factor  deserving  mention.  The  competition 
among  the  members  of  a  "watch"  is  not  encouraged 
because  of  impossibility  created  by  the  fact  that  only 
final  all-around  efficiency  is  measured,  but  the  rivalry 
between  the  three  "watches"  is  fostered  to  the  extent 
that  the  best  gang  takes  away  from  the  others  10  per 
cent,  of  their  bonuses.  This  forfeiture  of  earned 
bonuses  discloses  another  weakness  of  the  entire  plan — 
if  one  gang  accomplished  the  results  entitling  it  to  a 
reward  it  deserves  it  as  well  as  the  other  gang  that 
exceeds  the  re(|uired  results.  Again,  if  certain  records 
are  entitled  to  higher  rewards  than  some  others,  the 
graduation  of  rewards  should  be  fixed  permanently.  As 
it  is,  the  same  quality  of  work  fetches  different  com- 
pensation. 

In  other  words,  if  the  value  of  "gooil"  work  is  depre- 
ciated by  comparison  with  "better"  work,  it  means  that 
the  whole  system  lacks  clear  conception  as  to  what  con- 
stitutes the  work  and  what  it  is  worth.  The  result  of 
two  and  one-half  years  of  practicing  this  plan  claims 
18.5  per  cent,  fuel  saving,  but  only  30  per  cent,  of  it  is 
"due  to  the  efforts  of  the  employees,"  the  rest  of  the 
saving  being  brought  about  through  physical  improve- 
ments. These  meager  results  ("the  present  saving  in 
fuel    cost   is  8.75   per   cent.")    are   nevertheless   higher 


^American  Society  ni  Mechanical  Engineers,  Transactions. 
1913,  paper  No.  t40i,  and  address  before  the  Taylor  Society, 
December,  1916. 

i '  "  Bonus  Plan  for  Boiler-plant  Operatives,"  Porvcr.  .Xpril  2. 
1918. 

^•\cra.  February,  1918,  ".\  Bonus  System  for  Power  Houses." 


than  most  of  the  plants  adopting  reward-payment  based 
on  some  similar  misconception  can  claim. 

Opposition  to  Bonus 

From  time  to  time  an  opposition  springs  up,  denounc- 
ing the  payment  of  bonus  for  some  reason  or  other.  The 
(jpposition  that  comes  from  the  laboring  quarters  is  just 
as  much  due  to  that  false  and  sup.erficial  radicalism  that 
insists  on  equality  of  wages,  thus  unconsciously  support- 
ing the  medueval  idea  of  guild,  as  to  the  legitimate  criti- 
cism of  the  evil  resulting  from  ill-applied  principles.  It 
is  j)articularly  justified  in  my  opinion  where  the  bonus 
is  designed  to  be  a  stimulus  for  increasing  man's  pro- 
duction beytmd  the  safe  limit,  as  far  as  the  man's  health 
and  happiness  are  concerned.  In  case  of  power  plant 
work,  it  is  obvious  that  such  criticism  is  without  ground 
since  the  task  is  based  on  the  quality,  not  the  quantity 
of  the  work  done,  and  if  properly  carried  out  does  in- 
variably result  in  reducing  physical  strain  and  better 
balancing  of  the  mental  and  physical  efforts. 

The  opposition  that  is  .sometimes  heard  from  the  em- 
ployers is  not  infrequently  prompted  by  the  desire  to 
secure  greater  advantage  from  the  labor  without  shar- 
mg  with  them  any  of  the  benefits  derived  therefrom. 

Recently,  when  following  the  lead  of  the  work  done 
in  power  plants,  the  measurement  of  the  quality  of  work 
w  as  introduced  in  some  industries,  it  was  noted  that  the 
]iride  in  accomplishment  created  friendly  cooperation 
and  sporting  spirit  among  the  employees  which  alone 
produced  better  results.  This  fact  has  given  a  new 
argumentation  to  the  opponents  of  bonus  as  they  can 
get  along  without  it  by  merely  playing  on  human  nature. 
While  such  evasions  of  the  basic  economic  issue  are 
sometimes  capable  of  producing  temporary  results,  yet 
it  is  certain  that  any  benefit  thus  secured  could  never  be 
l)ermanent,  as  would  soon  be  demonstrated. 

Task  Work  With  Bonus 

Op])osed  to  all  these  schemes,  we  base  our  bonus  pay- 
ment on  the  following  basic  facts  : 

1.  rhe  value  of  labor  power  increases  with  increased 
skill. 

2.  I'^ach  occupation  requires  different  skill  along  dis- 
tinct lines. 

3.  Higher  skill  is  manifest  from  suitable  records  for 
each  phase  of  power-house  work. 

Therefore,  the  duty  of  the  management  is  to : 

1.  Definitely  determine  what  results  can  be  expected 
from  the  exercise  of  skill  above  the  average  in  each 
branch  of  work  (task  setting). 

2.  Assist  the  employee  to  acquire  the  desired  high 
degree  of  skill   (training). 

3.  Provide  the  conditions  under  which  the  skill  may 
be  practiced  to  advantage  (standardizing). 

When  this  is  laid  at  the  bottom  of  the  system  of  man- 
agement those  employees  who  demonstrate  the  higher 
skill  (acquired  and  applied)  receive  bonus.  Thus  the 
bonus  is  neither  a  gift  nor  an  inducement,  but  payment 
for  the  value  of  additional  skill. 

As  to  the  part  which  the  bonus  payment  jjlays  in  the 
plan  of  management  it  is  neither  an  aim  nor  a  means: 
it  is  a  consequence  of  the  postulates  exposed  in  the  pre- 
ceding studies. 

The  bonus  is  thus  obviously  unseparable  from  the 
task  as  it  is  paid  for  accomplishment  of  the  task.  In 
turn,  the  task  cannot,  as  a  rule,  be  lived  up  to  by  an  un- 
trained man,  thus  the  earning  of  bonus  depends  on  the 
education  and  training  of  the  employee  and  a  regular 
earning  of  bonus  indicates  that  the  new,  better  mode  of 
operating  is  rooted  as  a  fixed  industrial  habit.  Again, 
setting  the  task  presupposes  preliminary  scientific  re- 
search establishing  with  certaintv  zchat  can  be  accom- 
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plished  and  what  sliould  be  accomplished  before  the 
bonus  is  paid.  In  the  course  of  this  task-setting  the 
management  devises  the  method  of  hozi'  the  desired  and 
possible  results  could  be  secured  so  that  the  bonus  may 
be  earned.  Finally,  in  the  course  of  these  researches, 
task  setting  and  training,  the  conditions  beyond  the  con- 
trol of  task  workers  are  disclosed  and  the  management 
assumes  the  responsibility  for  providing  the  opportuni- 
ties to  the  men  for  earning  bonus  without  the  interfer- 
ence of  outside  causes. 

Broadly  speaking,  the  introduction  of  task  work  with 
bonus  involves  the  gain  of  a  thorough  knowledge  of  all 
factors  bearing  upon  the  mastering  of  power  produc- 
tion. As  such  knowledge  is  gained,  division  of  responsi- 
bility is  clearly  drawn  not  only  between  those  managing 
the  plant  and  performing  routine  work,  but  it  distinctly 
differentiates  the  duties,  responsibilities  and  results 
among  operatives  (either  individuals  or  small  teams). 
The  earning  of  bonuses  established  on  this  basis  is, 
therefore,  an  indication  to  wliat  degree  the  management 
succeeds  in  organizing  and  maintaining  the  cooperation 
of  the  men  with  each  other  and  nnth  the  management 
for  the  common  good. 

In  this  connection  emphasis  should  be  laid  on  the  fact 
that  while  each  class  of  vvork  in  a  plant  has  a  definite 
hourly  rate  of  pay,  the  bonus  is  commensurate  with  the 
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FIG.  25.     BONUS  E.^RNINGS  AFTER  SEVER.AL  MONTHS    TRIAL 

relative  value  of  additional  skill.  Thus  each  man  re- 
ceives a  definite  amount  of  money  as  bonus  determined 
for  the  kind  of  work  he  was  doing,  over  and  above  his 
guaranteed  daily  wage,  if  the  task  was  lived  up  to. 

So  long  as  the  conditions  of  task  work  and  method 
described  in  the  instruction  card  remain  the  same,  the 
bonus  does  not  vary,  inasmuch  as  the  casual  peaks  above 
the  normal  task-result  represent  not  the  extra  skill  but 
an  accidental  combination  of  minor  favorable  circum- 
stances (since  it  is  evidently  an  unprofitable  undertak- 
ing, for  instance,  to  account  for  all  endless  minute  in- 
fluences of  such  details  as  moisture  in  the  air,  direction 
of  wind,  barometric  pressure,  endothermic  reaction  of 
elements  in  the  ash,  etc.,  on  the  boiler  efficiency).  On 
the  other  hand,  the  cooperation  of  men  with  the  man- 
agement is  further  promoted  by  an  invitation  for  sug- 
gestions, leading  to  the  improvement  of  already  devised 
methods.  These,  if  proved  superior  to  the  standard 
practice,  bring  to  the  originator  a  special  reward. 

Again,  as  has  been  stated  before,  the  instructor's,  or 
head  fireman's,  or  chief  engineer's  bonus  depends  on  his 
skill  as  an  instructor — each  time  anyone  of  his  "charges" 
earns  bonus,  he  gets  a  corresponding  reward  which  is 
materially  increased  for  the  days  when  his  skill  as 
leader  and  instructor  is  crowned  with  success  of  helping 
all  under  his  care  to  earn  their  bonus. 

What  Gantt  said  in  regard  to  the  industrial  establish- 
ment appears  to  be  even  more  applicable  to  the  power 
industry:  "The  general  policy  of  the  past  has  been  to 


drive,  but  the  era  of  force  must  give  way  to  that  of 
knowledge,  and  the  policy  of  the  future  will  be  to  teach 
and  to  lead,  to  the  advantage  of  all  concerned." 

Our  social  relations  are  approaching  now  the  stage 
when  German  military  discipline  is  imthinkable  in  the 
shops  and  power  plants.  The  men  want  to  do  things  in 
a  right  way,  but  time  and  again  it  has  been  demon- 
strated that  labor  will  not  stand  for  arbitrary  rule,  par- 
ticularly if  it  comes  from  incompetent  quarters.  Again, 
in  the  power  industry,  where  every  process  and  every 
operation  is  clearly  defined  by  unrepealable  laws  of  na- 
ture, there  is  no  room  nor  excuse  for  any  form  of  man- 
agement that  is  not  based  upon  those  laws.  We  need 
no  lawyers  nor  courts  to  support  the  laws  of  gravita- 
tion, of  chemical  affinity  or  of  electrical  phenomena. 
The  management  system  mastering  production  in  ac- 
cordance with  similar  elemental  laws  needs  no  other 
force  for  backing  but  the  knowledge  of  facts. 

In  my  address  before  the  Taylor  Society  at  the  annual 
meeting  in  1916,  I  touched  upon  this  subject : 

The  advocates  of  strict  military  discipline  arc  apt  to  imagine 
that  the  new  habits  can  be  forced  on  the  men  by  fear  of  dis- 
missal or  milder  disciplinary  measures.  This  may  work  so 
long  as  the  men  do  not  see  their  way  out  of  the  pressure, 
which  usually  does  not  take  very  long;  then  the  newcomers 
must  be  forced  into  the  regime  at  a  great  expense  of  time 
and  energy.  Meanwhile  an  elaborate  system  of  espionage, 
bossisni  and  pressure  must  be  brought  into  play  if  the  rule  is 
really  to  be  enforced,  otherwise  the  things  arc  done  in  the 
prescribed  manner  only  while  men  are  under  surveillance,  or 
more  often  it  only  appears  so  to  the  casual  observers  and 
to  the  imagination  of  the  advocates  of  "  big  stick  "  nile. 
The  obvious  advantages  of  leading  and  teaching  are : 

(a)  Less  eflfort  is  needed  to  lead  than  to  push. 

(b)  Voluntary  actions  are  performed  even  when  not 
watched,  therefore  when  the  correct  method  is 
convincing  and  formed  into  habit  the  best  re- 
sults follow  permanently. 

(c)  The  cooperative  spirit  is  develojied  rapidly  and 
from  within  thus  insuring  its  perpetuation. 

(d)  The  expenses  of  study,  training  and  bonus  are 
covered  by  a  fraction  of  the  savings  accom- 
plished, whereas  the  expenses  of  forcing,  and 
overseeing  are  not,  a  fact  not  always  realized. 

Applic.\tion  of  Bo.n'us  System 
As  has  been  stated  before,  the  fact  whether  the  task 
was  lived  up  to  may  be  reckoned  in  terms  of  the  quality 
(efficiency)  of  work  or  results.  This  is  true,  however, 
only  on  the  condition  that  the  results  were  not  affected 
unfavorably  by  some  adverse  unstandardized  conditions, 
the  removal  of  which  was  not  within  the  power  of  the 
bonus  worker  affected.  Whenever  such  circumstances 
are  met  with  it  is  the  duty  as  well  as  the  privilege  of  the 
task  worker  immediately  to  repcjrt  sucli  handicap  to  the 
proper  party.  It  is  to  a  distinct  advantage  of  the  man- 
agement to  correct  the  trouble  before  it  gains  headway. 
If,  however,  the  ill  effect  of  i)o()r  repair,  wrong  instru- 
ment indications,  poor  supply  or  error  in  instruction  was 
not  apparent  to  the  task  worker  until  after  the  results 
are  computed,  it  becomes  the  task  of  the  supervisor  to 
investigate  each  case  of  apparent  loss  of  bonus  before 
or  at  least  as  soon  as  the  man  returns  to  his  vvork.  In 
this  manner  the  cause  can  be  allocated  in  time  to  pre- 
vent more  serious  loss  and  so  protect  the  man  from  in- 
justice. If  it  was  ascertained  that  the  fault  was  not  with 
the  man  the  management  allows  him  his  bonus  thtis 
standing  the  penalty  for  failure  to  firov  ide  proper  condi- 
tions for  economical  operation. 

During  the  period  of  instruction  the  men  are  given 
demonstrations  that  by  following  the  instruction  cards, 
proper  interpretation  of  instrument  readings,  etc.,  the 
accomplishment  of  the  task-results  is  entirely  feasible 
not  only  for  the  best  man  but  to  any  "nc  who  closely 
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observes  the  reqiiircnicals.  When  this  fact  is  convinc- 
ingly ]>iesentcd  and  accepted  by  men,  their  wihingness 
to  improve  and  attain  the  task  is  usually  very  keen,  but 
repeated  failure  to  earn  bonus  (if  the  training  was  not 
long  enough  to  form  the  liabit)  sometimes  is  so  discour- 
aging as  to  be  a  menace  to  ultimate  success.  No  effort 
should  lie  •  spared  on  the  part  of  the  instructor,  who 
must  stay  with  one  man  or  a  team  until  it  is  quite  evi- 
dent that  the  new  mode  of  working  and  thinking  becomes 
a  sort  of  a  second  nature  with  the  task  worker.  When 
one  shift  is  working  successfully  on  the  new  plan,  earn- 
ing bonus  a  portion  of  the  time  and  convinced  that  it  is 
the  honest  intention  on  the  part  of  the  company  to  con- 
tinue to  pay  a  fair  bonus,  the  work  of  starting  other 
teams  and  men  on  other  watches  is  a  great  deal  easier, 
as  the  elements  of  personal  pride,  ambition  and  new 
esprit  dc  corp  accelerate  the  progress. 

The  bonus  record  chart  Figure  24  shows  the  progress 
in  starting  on  task  work  with  bonus  in  a  boiler  house 
of  a  public  utility  plant,  showing  remarkably  quick 
progress  in  learning,  especially  considering  that  most  of 
the  firemen  had  no  previous  experience  except  in 
farming. 

The  chart.  Figure  25,  shows  the  bonus  earnings  in 
the  same  plant  several  months  after  the  work  was 
started  there  and  indicates  the  uniformity  of  results 
obtained. 

On  the  other  hand  the  chart  of  Figure  26  illustrates 
a  slow  beginning  in  the  forming  of  a  habit  of  efficient 
work.  During  the  first  week  on  the  record  no  fireman 
succeeded  in  accomplishing  his  task.  The  next  weeks 
.show  50  per  cent,  of  men  earning  their  bonuses,  though 
the  efficiency  of  boilers  and  grates  remained  for  the 
weekly  average  still  below  66  per  cent.  Two  months 
afterthe  bonus  is  earned  regularly  in  about  90  per  cent. 
of  the  cases  and  the  weekl)'  average  efficiencv  is  75.5 
per  cent.  While  the  efficiency  at  the  start  was  higher 
than  an  average  in  similar  mill  plants,  16  per  cent,  im- 
provement in  method  represent  an  annual  saving  of 
2,500  tons  of  coal,  equivalent  to  some  $15,000,  while 
the  amount  paid  as  bonus  is  but  a  small  percentage  of 
this  sum,  thus  justifying  the  svstem  tried. 

Some  Re.sih.is  of  ihe  .Vpplic.m  iox  of  T.\sk  Work 
With  Bonu.s 

To  show  what  results  have  been  accomplished  it 
might  be  of  interest  to  outline  briefly  a  few  typical  in- 
stances. 

Several  years  ago,  the  writer  was  consulted  regarding 
the  contemplated  additional  installation  of  boilers  in  a 
plant  furnishing  a  bleachery  with  steam  and  power. 
The  ])lant  contained  10  Manning  boilers  equipped  with 


Jones  underfeed  stokers.  ,\  survey  of  the  method  of 
operating  the  boilers  resulted  in  the  condemnation  of  the 
plan  of  adding  new  equipment  and,  today,  in  order  to 
handle  a  materially  increased  output  of  the  bleachery 
on  the  average,  only  seven  of  the  10  old  boilers  are  used. 
The  efficiency  at  the  start  had  been  found  not  to  exceed 
50  per  cent,  and  the  men  doing  hard  work  on  an  exces- 
sive number  of  boilers  were  unguided  with  any  instru- 
ments or  instructions.  The  installation  of  necessary  in- 
struments on  the  boiler  control  board  enabled  the  writer 
to  start  the  necessary  studies,  and  the  result  of  training 
the  men  in  the  intelligent  use  of  instruments  raised  the 
boiler  efficiency  from  50  to  60  per  cent. 

Further  progress  was  made  with  the  able  assistance 
of  the  plant  supervisor  and  the  weekly  average  of  boiler 
efficiency  was  finally  built  up  to  about  73  per  cent.  See 
Table  i  herewith.  Still  further  progress  was  made 
along  the  lines  of  reducing  steam  consumption  through 
more  efficient  means  of  distribution  and  utilization  of  it. 

TABLE    I. — TWO  TYPICAL  REPORTS  SHOWING  INCREASE  OF  EFFICIENCY 

FROM    ADOPTION    OF    METHODS    OUTLINED    IN    TEXT 

CASE    I 

Representative  Corresponding 

Week  1917  Week  1916 

(Nov.  17,  1917)  (Nov.  18,  1916) 

Total  coal  used,   lb 441,280  506,240 

Coal   equivalent  in   shavings,   Ih. ...        31,350  38,450 

Total   fuel  used,   lb 472,630  544,690 

Total    water   evaporated,    lb 4,901,170  4,625,250 

Actual   evaporation,   lb.   per   hour.  .          10.37  8.51 

Average   steam    pressure    58  56 

Average  feed,  temperature,  F.° ....             170  168 

Factor  of  evaporation  i.073  i.075 

Equivalent  evaporation  from  and  at 

2X2  degree  Fahr.,  lb.  per  lb.  coal         ii.12  9.15 

Average  B.t.u.  per  lb.  coal 14,800  I3,5S0 

Boiler   ofticicncy.   per   cent 72.9  65.6 

CASE    II 

Representative  Corresponding 

Week  1917  Week  1916 

(Nov.  24,  1917)  (Nov.  25,  igi6) 

Total  coal  used  ,1b 452,480  526,400 

Coal  equivalent  in  shavings,  lb 29,700  40,350 

Total   fuel  used,  lb 482,180  566,750 

Total   water  evaporated,   lb 5,045,800  4,837,800 

Actual   evaporation,   lb.   per  hour.  .          10.45  8.55 

Average  steam  pressure  58  57 

Average  feed  temperature,  F.° 163  176 

Factor  of  evaporation   1.081  1.067 

Kquivalent  evaporation  from  and  at 

212  degree  Fahr.,  lb.  per  lb.  coal         1130  9.12 

Average    B.t.u.    per    lb.    coal 14,800  I3,,'5S0 

Boiler  efficiency,  per  cent   74.0  65.4 

Figure  23  previously  referred  to  shows  that  about  one- 
fifth  of  the  coal  previously  consumed  for  no  useful  pur- 
pose was  saved. 


FIG.    26.     BONUS    RECORD    CHART,    SHOWING    ATTAINMENT   OF    HIGHER    EFFICIENCV 
AFTER    A    R.\THER    SLOW    BEGINNING 
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In  a  Pennsylvania  public  utility  company'',  where  the  Still  another  example  of  what  this  method  can  accom- 

average  efficiency  as  established  by  an  So-day  observa-  plish,  even  in  unusually  well-managed  plants,  was  re- 

tion  of  hand-fired  Edgemoor  boilers  was  54  per  cent.,  cently  reported  by  :Mr.  G.  E.  WiUiamson  at  the  eleventh 

without  any  expense  for  improvement  or  additions  to  meetmg  of  The  Technical  Association  of  the  Paper  and 

the  generating  equipment  and  with  only  a  few  additional  Pulp  Industry.    The  boiler  plants  referred  to  were  oper- 

instruments,  the  writer's  methods,  comprishig  the  task  ated  before  the  work  was  started  at  an  efficiency  aver- 

work  with  bonus,  improved  the  average  daily  perform-  aging  67  per  cent,  due  to  the  strict  attention  to  operating 

ance  about  33  per  cent.  methods.    Yet,  he  said : 

The  superintendent  of  this  plant,  Mr.  J.  C.  Scholl,  in  Our   old    methods,    although    a    considerable    advance    over 

a  paper  read  before  the  Pennsylvania  Electric  Associa-  those  existing  in  the  majority  of  paper  and  pulp  mill  power 

tion,  makes  the  following  statement :  plants,   did   not   prove   entirely   sufficient,   as    we   realized    that 

T-,           „„  • .„       „       „    I        .    .,       ,,-       ■       r,-  ,          .,  the  ma.ximum  possible  efficiency  was  not  being  obtained.     The 

The   experiments   were   made   at   the   \Varrior   R.dge   power  ^.^^u^    ^^^j,^.  ^^i,^^^.„    ,„    tests"  did    not    remain    as    every-day 

platu.    where   the    firing   is    done   by   hand.      Many   tests    were  performance:  and  the  interest  and  enthusiasm  aroused  in  the 

conducted   to   determine,   not   the   greatest   amount   of   coal   or  ^.^^^^   ^^   j,^^^^   ji,^,^^   ^^^,^   disappeared   and   with   them   the 

ashes   that  could   be  handled  by  a  man  in  an  hour  or  a  day,  high  evaporation  and  efficiencv. 

but  the  amount  that  he  could  handle  regularly  without  tat.gue.  ^  ^^.^^  j^en  necessary  to  run  a  large  number  of  boiler  tests 
In  addition  the  proper  weight  and  shape  of  tools,  the  correct  ^^.jjh  different  conditions  of  draft,  forced  draft  pressure,  thick- 
amount  of  material  to  be  lifted  each  time,  the  least  tirmg  rao-  ^e^g  „f  fi^es.  rate  of  combustion,  flue  gas  temperature,  coal 
tions,  the  time  required  tor  each  operation  and  the  frequency  mixtures,  etc..  before  we  were  at  all  certain.  It  was  neces- 
of   operations   was   determined.  33,.^.  ^^   ^^„   ^^^^     ^^^^  ^^jl^^  j^^j,   ^^f^^.^   ^^,g  ^^.g^e   at  all 

As    soon    as   the   best   methods   and   equipment   were   deter-  ^^^l^^^   ^^at   variable    conditions   are   accounted    for,   and   that 

mined    written   instructions   were  prepared  covering  the  prac-  ^^.^  ^^3,,^.  j.^^^^.  ^ow  to  adjust  the  condition  in  order  to  secure 

tice  that  had  been  found  to  produce  the  best  results,  and  the  ^^^    maximum    efficiencv   at   any    rate    of    driving.      Following 

proper   tools  were  provided      Instruments   were  installed   that  j^ese  studv  tests,  we  ran  a  number  of  check  tests  to  ascertain 

enabled   each   man   to   see   that  proper  conditions   were  main-  jj^^.^^^j   j^^j^j    jj,^   possibility   of   attaining   the   predetermined 

'3'"^°-  results  at  will 

Then  came  the  most  difficult  part  of  the  task— the  careful  Qnce  all  prescribed  conditions  are  fulfilled,  the  efficiency 
and  patient  drilling  of  each  man  in  the  correct  performance  ^f  .^  ^^^  ^.^^^  ^^  better  necessarily  follow.  (See  Fig.  26.) 
of  his  task  so  that  the  same  results  would  be  secured  the  ^g  jhe  ^.g^k  progressed,  it  became  a  verv  important  task 
same  way  each  time.  The  success  of  such  training  depends  g,-  ^y^  supervisor  to  train  the  men  to  improve  first  one  con- 
to  so  great  an  extent  upon  the  willingness  and  the  sustained  jjtJQ,,  ^fjgj.  a„other,  until  the  evervdav  results  obtained  were 
interest  of  the  worker  that  some  plan  had  to  be  adopted  for  comparable  with  those  obtained  under  favorable  test  conditions, 
insuring  this  interest  and  cooperation.  It  was  therefore  -pj,e  next  step  was  the  determination  of  a  suitable  bonus 
decided  to  give  each  man  a  bonus  every  day  that  he  carried  ^^^  accomplishing  the  standard  task.  Men  realize  full  well 
out  the  written  instructions  and  attained  or  exceeded  the  ,[,3^  jf  {^ev  save  coal  their  service  becomes  more  valuable 
results  that  should  follow  the  fulfillment  of  the  prescribed  j^  j^g  company,  hence  thev  expect  corresponding  additional 
methods.     The  success  of  the  plan  is  most  gratifying,  for  not  compensation  or  bonus' 

only  has   the  company   saved  expense    but  the  workers  have  .^          probablv  of   still  greater  importance   is   the 

reaped    benefits    in    higher    wages    and    better   physical    condi-  "    ,.^  K        ,    -   „t,,           "        ■,-,-^    K      ■     cc  ■ 

tion  after  the  day's  work.  clear  realization  that    The  responsibility  for  mefficiency, 

The  results  obtained  during  ten  average  days  at  the  Warrior  waste  of  coal,  loss  of  power,  misuse  of  supplies,  break- 
Ridge   plant   under   the   system   that   has  been   described   are  downs,  and  interruptions  to  service  falls  on  the  manage- 
shown  in  the  following  table :  ,^gj,f  f q,.  {(.  ;y  plainly  due  to  their  neglect  in  some  one  of 
RESULTS  OF  opER.vTiox  FOR  TEX  .AVERAGE  D.\YS  the  followiug  respects : 

Three  Boilers  i    Failure  to  devise  efficient  methods. 

Heating   surface,    square    feet    6,000  2.   Failure  to  teach  men  good  habits. 

Horsepower,   manufacturers'   rating   600  ,    \eglect  to  provide  men  with  necessarv  instruments 

Horsepower  developed USo  ^     and  incentive. 

ri°a^rm"ho'rstrr  1:;:,ope7^rmin"";eak:          ^^'^  4-  Indifference  to  planning  the  work  ahead. 

per  cent   15°  5.  Faulty  organization  of  auxiliary  service. 

Temperature   of   escaping  gases,   F° 49°  6.  Improper  selection,  care  and  issue  of  materials. 

Temperature  of  superheated  steam,  F° 505  j    Thoughtless  distribution  of  load  through  the  day, 

CO,    (approximate),  per  cent   10-5  "   ..-eek^and  vear. 

F^"of '^^S^'n  ''•:;;::::;::::::;::::::::           S  Here  is  a  statement  appearing  m  the  employees-  pub- 

Equivalent    evaporation,    lb 10.714  lication  of  this  paper  company  which  bears  witness : 

Efficiency  of  boilers  and  grate   7—5  ^^    p    Graves  in  the  Xovember.  1917.  issue  of  Strathmorean, 

Steam    per   kw.-hour,    lb 22.27  „^yg  ^^^^  ^^at  a  saving  of  12  per  cent  has  been  made  in  fuel. 

Coal  per  kw.-hour,  lb 2.5  jj^j^  ^^^^  j^pj  mean  that  12  per  cent  less  steam  was  generated, 

.Ml-over    efficiency,    per    cent    95  j^^j  j^  j^pg  mean  that  for  the  same  amount  of  steam  generated 

Cost  per  1,000  lbs.  of  steam,  dollars  0.0823  one-eighth  of  the  coal  was  saved. 

Cost  per  kw.-hour  of  coal,  dollars   0.00221  What  does  this  mean  to  you  and  me  from  a  patriotic  point 

.A.verage  daily  load  factor,  per  cent  07.3  ^£  ^.je^y;  Simply  that  this  large  pile  of  coal  has  been  con- 
Pounds   of    coal    banking   per    1,000   square    foot  served    for   some   other   manufacturer   to   carry   on   his   work. 

heating  surface,  per  hour   ^■3  Some   factory  is  making  guns   for  our  boys  at  the   front  or 

Coal  used,  kind   Bto^A  lop  clothes  to  keep  them  warm  with  that  same  coal. 

Fixed  carbon,  per  cent  77-12  ^^^^  ^^^^  ^^    j^  pj  jj^^^^j^jp  made  a  statement  which 

Volatile,  per  cent   >9.^  ^^^^^j^  remember : 

.'Xsh,  per  cent   ^-^  ■       •.  li     u     • 

Moisture    per  cent           '-^  Our  present  common   wage   system   must   inevitably  be  im- 

Heat    value     Btu                     14.350  proved  upon   in   the  coming  decade  if  wc  arc  to   avoid   very 

'    "'■                .              .              „„,„„   nUnt   is  crave   disturbances   in   our   social    system.     Clouds   have   been 

The   success   of   the   system   in   use   '\ o^-^^  P"';;"   P'^'"  ^^  gathering    for    a    half    century,    and    they    are    growing    more 

dependent  upon   a  spirit  of  cooperation  between  the  manage  f            ^^      j  j^^ker  continuously.     .\  storm  will  surely  come 

ment    and    the    workmen.     The   management   is   compiled   to  T^^^    .g^^^^,^,   a,n,ospherc   is    not   the    result   of   the   efforts 

accept   its   proper   share   of   the   responsibility   =>";!   "^''^ JJ^T'  ^f  ^.jsg  and  thoughtful  men  in  the  immediate  future. 

i"f  rf  s;:Ssttns're'  :^:;!T^X:.  ir'SZ  ^w:  f,.!  our  experience  with  task  work  with  bonus  as  applied 

credit  to  the  originator  of  the  idea.    The  workman's  responsi-  ;„  ^^e  power  industry  gives  us  some  reason  to  believe 

bility    begins    as    soon    as    the    standard    has   been    estaWishert  ^j^^^  ^^.^  ^^^  ^j  j^ggj  ^„^  ^^Qp  nearer  to  the  solution  of 

and  i>  placed  in  proper  form  before  him  by  the  management.  ^^^.^    ^^^^  greatest  of  social  problems. 

•See    Travsaclions   .American    Society   of    Mechanical    Engi-  -7^3,5^  "Paper."  May  22.  1018. 
neers,   1913.  paper  No.  1401. 
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InDUSIKIAI.     MANAOtiMtiNT 


The  United  States  Federal  Trade  Coininission  has 
been  liearing  testimony  to  assist  in  determining  and 
fixing  reasottablc  ma.vimiim  prices  and  terms  of  con- 
tract fur  the  sale  of  news  print  paper.  Mr.  H.  L.  Gantt 
and   Mr.   C.   E.   Knoeppel,   testifying   on   behalf   of   the 

I EADERS  of  Industrial  Management  are  ac- 
quainted with  the  hearings  that  have  been  in 
progress  in  Washington  before  the  United 
States  Federal  Commission  to  assist  that  body  in 
fixing  the  maximum  prices  and  the  terms  of  con- 
tract, to  become  effective  from  April  i,  1918,  for  the 
sale  of  news  print  paper.  These  prices  are  to  con- 
tinue for  the  period  of  the  war  and  for  three  months 
thereafter,  with  the  right  that  any  of  the  manufac- 
turers who  are  party  to  the  agreement,  or  the  De- 
partment of  Justice  of  the  United  States,  can  ask 
for  a  further  investigation  to  determine  new  prices 
or  new  terms  of  contract  whenever  conditions  arise 
which  in  the  opinion  of  either  make  it  desirable  or 
necessary  to  ask  for  a  change.  The  paper  manufac- 
turers have  asked  for  a  price  which  the  publishers 
contend  is  too  high  considering  the  cost  of  manufac- 
ture as  it  is  to-day. 

In  general,  the  accountants  of  the  interested  par- 
ties have  agreed  as  to  the  proper  methods  of  dis- 
tributing various  items  of  direct  manufacturing  cost, 
labor,  material  and  factory  overhead,  and  have  fur- 
ther agreed  to  set  up  separately  selling  and  general 
administration  expenses.  But  there  is  considerable 
difference  of  opinion  as  to  the  fundamental  principles 
to  be  applied  in  regard  to  a  number  of  important 
items. 

The  hearings  in  which  these  principles  were  pre- 
sented and  developed  opened  on  Monday,  May  6th. 
The  first  two  witnesses  for  the  publishers  were  Mr. 
C.  E.  Knoeppel  and  Mr.  H.  L.  Gantt,  who  are  well 
known  to  Industrial  Management  readers.  It  is 
not  my  purpose  to  deal  here  at  any  length  with  the 
testimony  itself,  but  during  the  first  two  days  basic 
principles  were  declared  that  deserve  to  be  charac- 
terized as  "evolutionary." 

They  are  evolutionary,  not  so  much  from  the 
view-point  that  they  will  at  once  overturn  present 
business  methods  and  practice  as  regards  the  deter- 
mination of  the  cost  of  commodities,  as  in  their  pos- 
sibility of  tremendously  modifying  our  manufactur- 
ing methods,  process  and  management  in  order  to 
obtain  proper  costs  with  reference  to  the  rights 
of  the  public  at  large.  The  principles  are  of  such 
importance  that  no  industrial  executive  can  afford 
to  pass  them  by  without  a  most  careful  study. 

The  Five  Principal  Issues 
Before   presenting   these   principles   it    is   wise    to 
give  the  five  principal  issues  as  they  were  developed 
ot  the  opening  of  the  hearing: 

I.  Whether  in  all  industrial  rate-making  cases  the  rate  should 
hp  fixed  with  relation  to  the  replacement  value  new  as  of  the 
time  the  rate  was  to  be  fixed,  or  in  accordance  with  the  invest- 
ment. 


nezcspaper  publishers,  declared  a  group  of  principles 
that  will  have  a  profound  effect  upon  the  conduct  of 
business  once  they  are  generally  applied.  Every  reader 
will  find  much  to  consider  and  study  in  these  principles 
as  they  are  giz'en  in  the  following  brief  report. 

2.  Whether  in  figuring  the  cost  of  the  manufactured  product 
the  raw  material  is  to  be  charged  at  the  actual  cost  to  the  manu- 
facturer, or  at  its  market  value. 

3.  Whether  in  calculating  costs  the  manufacturer  should  add 
a  profit  to  each  operation,  or  simply  charge  the  labor  and 
expense  needed  to  perform  that  operation. 

4.  Whether  in  establishing  cost  of  power  the  valuation  of  the 
site  should  be  made  on  its  value  as  a  sales  consideration,  includ- 
ing the  undeveloped  power,  or  be  taken  as  the  actual  cost  of  the 
developed  portion  needed  for  the  operation. 

5.  Whether  the  manufacturers  should  expect  to  be  allowed  for 
a  capitalization  against  their  timber  properties  beyond_  the 
p.ctual  amount  that  they  have  spent  for  acquiring,  maintaining 
and  improving  such  property. 

The  first  of  these  issues  plainly  puts  the  question 
as  to  whether  or  not  it  is  right  to  include  in  the  in- 
vestment value  the  appreciated  value  of  industrial 
property,  for  there  may  have  been  a  tremendous 
increase  by  the  addition  of  unearned  increment.  The 
second  concerns  raw  material  and  asks  whether  ma- 
terial shall  be  charged  at  what  it  costs  or  at  what 
it  is  worth  in  the  open  market  after  it  may  have 
tremendously  increased  in  price.  The  importance  of 
these  two  questions  is  brought  home  to  us  to-day 
by  the  mounting  prices  of  all  the  materials  of  manu- 
facture, and  the  greatly  increased  cost  of  plant  con- 
struction and  equipment  as  compared  with  the  pre- 
war period. 

The  third  query  concerns  the  method  of  adding 
a  profit  and  calculating  costs.  It  is  evident  that  its 
answer  must  clearly  dififerentiate  between  costs  and 
selling  price. 

The  last  two  issues  concern  the  cost  of  power  and 
capitalization  of  timber  properties  and  are.  therefore, 
rather  more  specific  than  general,  although  the 
principles  developed  in  their  reply  apply  to  industry 
broadl}-,  as  will  be  quite  evident  to  the  reader. 
Mr.  C.  E.  Knoeppel's  Principles 

Mr.  C.  E.  Knoeppel  was  the  first  witness  ex- 
amined, and  in  his  testimony  stated  ten  principles, 
as  follows : 

Principle  No.  I. — Valuation.';.  In  valuing  industrial 
properties,  the  true  measure  is  the  investment  value, 
the  investment  value  being  the  amounts  that  are  actual- 
ly expended  in  building  and  equipping  the  propertv  and 
providing  for  working  capital ;  that  where  possible  and 
proper  records  are  maintained,  as  to  capital  accounts, 
depreciation  and  maintenance,  the  original  cost  of  the 
plant  and  equipment  should  be  used,  as  a  basis  for  de- 
termining the  capital  value  of  the  property ;  this  or- 
iginal cost,  less  depreciation  reserve,  furnishing  the 
present  worth ;  but  where  such  records  are  not  main- 
tained, then  the  property  should  be  made  the  subject 
of  a  careful  appraisal,  in  which  the  values  determined 
shall  be  as  close  as  possible  to  those  obtaining,  during 
the  period  of  the  properties'  most  intensive  develop- 
ment.    This  appraisal  is  thus  indispensable. 
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Principle  Ko.  2~MateriaJ  Costs.  Materials  should 
go  into  costs  of  operation  at  the  exact  amount  expend- 
ed for  the  particular  items  concerned.  This  would 
bring  the  finished  product  to  the  ultimate  consumer,  at 
the  least  cost  of  production.  At  the  same  time,  this 
method  affords  the  best  possible  basis  upon  which  the 
concern  in  question  may  determine  a  fair  return  on 
its  investment.  If  there  is  to  be  any  intermediate  profits, 
through  the  difference  between  cost  and  market  prices, 
it  will  be  seen  that  such  a  practice  would  react  agamst 
itself,  because  such  a  method  must  inevitabl\-  accrue 
to  the  disadvantage  of  the  producer,  b}  making  his 
product  cost  more  than  the  consumer  would  be  willing 
to  pay,  or  more  than  a  similar  article  would  cost,  under 
a  more  careful  and  scientifically  considered  procedure. 
Principle  No.  3 — Utility  of  An  Investment.  If.  for 
economic  reasons,  an  investment  is  made  in  a  utility, 
which  can  only  be  used  for  part  of  the  time,,  in  doing 
that  for  which  it  was  created,  or  part  of  :he  utility,  for 
all  of  the  time,  then  all  of  the  amounts  expended  in 
creating  that  utility,  and  putting  it  into  operation — the 
investment,  in  other  words — are  assessible,  through  de- 
preciation reserves,  against  that  portion  of  the  time  all 
of  the  utilit}"  is  in  actual  operation,  or  the  proportionate 
part  of  the  utility-  used  all  of  the  time. 

Principle  No.  4 — Possible  Capacity  vs.  Employed 
Capacity.  The  proportion  of  overhead  expenses  or 
"burden,"  in  a  department  of  a  business  to  assess 
against  the  production  of  that  department,  varies  in 
the  ratio  of  the  capacit\-  actually  employed  on  produc- 
tion, to  the  possible  capacity  that  could  be  employed, 
under  normal  conditions,  the  dift'erence  to  be  carried 
monthly,  into  a  departmental  "burden  adjustment  ac- 
coimt,"  and  closed  into  '"profit  and  loss,"  at  the  end 
of  the  year. 

Principle  No.  5 — Standard  Operation  Costs.  To 
place  the  burden  of  inefficiency  and  waste,  on  the 
shoulders  of  those  who  produce  it  or  are  responsible 
for  that  condition,  so  as  not  to  include  it  in  prices  paid 
by  the  consumer,  costs  of  operation  should  be  prede- 
termined, on  the  basis  of  practical  standards,  within 
the  attaimnent  of  workmen,  machine,  department  or 
plant.  Any  dift'erence  between  the  actual  costs,  and 
the  standardization  costs,  should  be  carried  monthly 
into  a  departmental  "cost  adjustment  account,"  and 
closed  into  "profit  and  loss,"  at  the  end  of  the  year. 

Principle  No.  6 — Interest  on.  Investment.  Costs  of 
operation  should  not  have  included  in  them  any  cliarge 
covering  interest  on  investment,  as  this  would  serve 
to  anticipate  earnings,  through  including  a  profit  be- 
fore it  was  made.  Xo  profits  can  be  made  in  a  busi- 
ness until  products  are  sold.  What  is  actually  put  into 
a  business  is  the  investment.  What  is  actually  earned, 
is  in  the  interest  or  return  on  the  investment. 

Principle  No.  7 — Interest  on  Borrowed  Money.  In- 
terest on  borrowed  mone>-  should  not  be  made  a  charge 
against  costs  of  operation,  as  borrowed  monev-,  from 
the  viewpoint  of  operation,  is  equivalent  to  capital  in- 
vested. An  industrial  with  suflScient  capital  to  build, 
equip  and  provide  working  funds,  should  pay  the  re- 
turns on  the  investment  out  of  the  profits.  Borrowed 
money  indicates  insufficient  capital  invested,  making  it 
necessary  to  bring  in  additional  funds,  and  the  interest 
charge  should  likewise  come  out  of  the  profits. 

Principle  No.  8 — Depreciation.  Provision  should  be 
made,  through  costs  of  operation,  to  maintain  the  book 
or  going  value  of  an  item  of  investment  on  a  level  with 
the  diminishing  value  of  the  item,  due  to  its  usage  or 
other  reasons.  In  other  words,  production  must  ab- 
sorb all  capital  investments,  in  the  course  of  time,  in 
proportion  to  the  use  of  this  investment,  making  the 


production  possible,  and  return  to  the  business  the  ini- 
tial expenditure. 

Principle  No.  9 — Basis  of  Fair  Return  to  Investor. 
The  actual  capital  investment  of  an  enterprise,  as  de- 
fined in  Principle  No.  i,  constitutes  the  true  basis,  on 
which  to  detennine  a  return  to  the  investor.  As  selling 
prices,  which  should  include  the  return  on  the  invest- 
ment, are  based  on  costs  of  operation  it  follows  that 
cost  is  the  element  which  should  be  used,  in  calculating 
1  eturns. 

Principle  No.  10 — Rate  of  Fair  Return.  The  rate  of 
leturn,  on  actual  capital  investment,  is  less  dependent 
upon  the  hazards,  speculative  character,  difficulty  in 
inducing  capital  to  invest  and  the  nature  of  the  busi- 
ness, than  it  is  on  the  relation  between  a  safe  and  sure 
return,  and  a  possible  but  unguaranteed  return.  As- 
suming that  4  per  cent,  is  a  fair  return  on  a  guaranteed 
investment,  like  bonds  and  mortgages,  a  return  to  an 
investor  in  an  industrial  can  be  said  to  reconcile  the 
dift'erence  between  the  two  classes  of  investment,  if 
the  rate  is  two  and  one-half  to  three  times  the  guaran- 
teed rate,  or  to  put  it  another  way,  5  to  6  per  cent,  to 
the  investor,  and  5  to  6  per  cent,  to  the  business,  v\ith 
which  to  build  up  a  surplus,  this  to  apply  to  the  suc- 
cessful, efficient  and  well  managed  concern,  as  an  aver- 
age over  a  long  period  of  years. 

Me.  H,  L.  G.^ntt'.s  Principles 
Mr.  H.  L.  Gantt  presented  the  following  five   con- 
clusions which  may  be  taken  as  directly  corresponding 
to  the  five  issues  above: 

1.  The  value  used  in  figuring  expense  rates  should 
be  based  on  the  investment. 

2.  The  material  used  in  the  manufacture  of  a  com- 
modity must  be  figured  at  its  actual  cost,  including  the 
expense  incurred  in  having  it  read\-  for  use  when  want- 
ed. 

3.  The  cost  of  the  article  or  commodity  should  in- 
clude only  the  actual  labor,  material  and  expense 
necessar\'  for  its  manufacture,  and  should  not  include 
a  profit  through  the  various  steps  of  manufacture 

4.  The  expense  of  power  should  be  charged  into 
manufacture  at  its  actual  cost,  this  cost  being  based  on 
the  actual  investment  needed  to  produce  the  power 
used.  . 

5.  The  manufacturer  should  be  allowed  tor  the  tim- 
ber properties  the  original  expense  plus  that  of  main- 
tenance and  improvement. 

Rights  of  the  Public  ix  M.vnufacturinc,  Costs 
The  thought  of  the  over-shadowing  rights  of  the  pub- 
lic run  through  all  of  these  principles.  Each  one  of  us 
has  a  vital,  personal  interest  in  the  way  our  manufac- 
iuring  plants  are  run.  Idleness  and  inefficiency  must 
be  eliminated.  If  a  factory  does  not  give  the  public 
anything  worthwhile,  why  should  the  public  pa\-  any- 
ihi'ng  for  its  product?  If  a  manufacturing  concern 
cannot  produce  goods  at  the  standard  cost  why  should 
it  produce  at  all  ?  Why  should  we  pax  forever,  and  con- 
tinue to  pav  forever,'  through  the  increased  cost  of 
articles,  for'  mistakes,  failure-^  and  mismanagement  in 
manufacturing  and  business? 

A  critical  attitude  by  both  manufacturers  and  the  pub- 
lic toward  these  facts  and  questions  will  be  a  tremendnus 
-pur  to  more  efficient  production. 


While  the  dragon  of  the  Rhine  has  the  power  to  men- 
ace the  freedom  of  the  world,  the  greatest  cross  of  honor 
among  free  men  will  not  be  tiiat  of  any  militan-  decora- 
tion for  valor,  but  the  rude  wooden  cross  in  the  Inlanders 
fields. — Captain  A.  J.  Simmnnds. 
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Hundreds  of  thousands  of  unskilled  men  and  n'omcii 
liavc  passed  through  the  training  schools  of  England 
and  France  into  the  munition  factories  that  are  pro- 
ducing the  war  material  that  the  Allies  are  using  in 
this  year's  great  battles.  A  few  such  schools  are  now 
operating  in  the  United  States.  But  many  more  must 
he  established,  for  it  is  estimated  that  1,500,000  persons 
must  be  trained  immediately  for  our  war  production. 
Mr.  Miles  shows  how  such  schools  should  be  organized 
and  gives  some  amazing  results  from  those  already  in 
operation. 

Mr.  H.  E.  Miles  lias  been  a  manufacturer  all  his 
life,  having  occupied  every  manufacturing  position  from 
factory  superintendent  to  director  of  sales,  financial, 
creeutiie  and  owner  of  the  Racine  Wagon  &■  Carriage 
Company.     He  entered  this  firm  in   1884,  when  it  zvas 

THIS  war  is  a  war  of  machines  and  machinists. 
The  four  great  manufacturing  nations  of  the 
world  :  Germany  on  the  one  side,  with  her  allies ; 
England,  '  France,  and  now  the  United  States,  on 
the  other,  are  making  this  war  one  of  character,  of 
genius,  of  endurance,  but  all  expressed  primarily  in 
terms  of  the  machine  and  the  man  behind  the  ma- 
chine. In  the  end  it  will  be  the  last  ounce  of 
machine  power  and  of  man  power  behind  the  ma- 
chine that  will  decide.  Long  ago  man  power  came 
in  the  other  countries  to  mean  both  man  and  woman 
power. 

It  is  useless  for  us  to  discuss  whether  or  not,  at 
this  moment,  we  have  enough  workers.  The 'ques- 
tion is  this :  have  we  an  abundance  of  extremely 
efficient,  trained  machinists? 

We    know    that 

President  Wil-  j| 
son  has  said, 
"Our  efficienc}' 
every  way  must 
be  greater  than 
ever  before."  We 
know  that  in  our 
shops  to-day  it  is 
lower  than  we 
can  ever  before  i 
remember.  i, 

We  are  part- 
ners with  England,  France  and  Italy.  We  must  go 
in  the  direction  they  have  gone.  In  the  first  year 
of  the  war  they  exhausted  their  supply  of  skilled 
man-power,  as  we  have  done.  They  had  no  alter- 
native but  the  one  we  now  have.  They  made  the 
unskilled  skilled,  and  upgraded  the  semi-skilled  to 
tool-room  and  precision  work. 

By  the  end  of  the  second  year  of  the  war  they  had 
used  every  man  for  work  that  only  men  could  do, 
and  began  to  train  millions  of  women  for  men's 
work  in  machine  shops  and  elsewhere,  which  work, 
partly  because  the  women  were  better  introduced 
and  trained  to  the  new  tasks  than  men  had  ever 
been,  they  often  did  better  than  men  had  done,  both 
in  quantity  and  quality,  with  less  waste  of  material 
and  less  loss  of  time  from  sickness  and  otherwise. 


Since  August,  1914,  we  have  been  in  a  new  industrial  world 
and  unfortunate  indeed  is  that  manufacturer  whose  methods  are 
not  those  of  1918.  Many  an  employer  is  complaining  about  his 
workers  when  the  fault  is  his  not  theirs,  for  he  has  failed  in  his 
essential  duty  of  training  them  and  fitting  them  for  their  duties. 
Training  employees  reduces  labor  turnover,  lessens  slacking  and 
tends  to  prevent  stalling  —  but  the  real  remedy  for  the  latter  evil 
IS  never  to  cut  a  piece  puce  unless  the  process  is  changed 


</  .imall  concern  making  i,goo  vehicles  per  year.  He  devel- 
oped it  into  one  of  the  four  largest  and  most  successful 
establishments  of  its  kind  in  the  country,  finally  having 
a  production  of  3,500  vehicles  per  month.  When  the 
automobile  began  to  replace  the  carriage  he  sold  out 
his  interests;  for  the  past  si.v  or  eight  years  he  has 
specialized  on  the  training  of  working  people  and 
has  been  Chairman  of  the  Committee  on  Industrial 
Education  of  the  National  Association  of  Manufac- 
turers. From  the  inception  of  the  vocational  educa- 
tion movement  in  Wisconsin,  he  zvas  president  of  its 
State  Board  until  about  a  year  ago  when  he  accepted 
the  chairmanship  of  the  Section  on  Industrial  Training 
of  the  Council  of  National  Defense.  Few  men,  if  any, 
can  speak  with  more  authority  on  matters  of  industrial 
training  and  from  such  richness  of  experience. 

Older  methods  of  training  "on  the  job,"  that 
.inswered  in  a  poor  sort  of  way  with  an  old-time 
labor  turnover,  failed  utterly  in  war  time.  For  the 
simplest  operations,  however,  instruction  could  still 
be  given  on  the  machine  Also,  as  in  peace  times, 
for  some  operations  picked  operatives  were  dele- 
gated in  the  proportion  of  I  to  4  or  more,  to  super- 
vise and  instruct  at  the  machines.  But,  for  the  most 
needed  and  successful  upgrading  of  the  production 
forces,  rooms  in  the  factories  were  set  apart.  Typical 
machines  were  installed,  and  the  new  employees 
were  there  taught  what  they  were  to  do  in  the  shop. 

Not  only  are  unskilled  operatives,  men  and 
women,  taught  to  operate  the  machine  he  or  she  is 
to  use  in  the  shop,  and  given  wages  from  the  first, 
hut  in  from  one  to  two  months  of  continued  instruc- 
tion, always  upon 

;m™l~m"mlllm";""i;!;"nmmm""""mmmlml"mm""mm"™"m"l"";"m"mm^  produCtlon,  men 

and  women  have 
been  taught  to  do 
precision  work 
to  limits  of  0.0005 
of  an  inch,  to 
make  tools,  dies, 
templets,  etc. 

Quickness  in 
Learning  Re- 

„ii  MARKABLE 

The  quickness 
with  which  these  new  people  learn  when  they  are 
well  selected  for  their  tasks,  is  remarkable.  The 
production  engineer  of  one  of  our  greatest  war  in- 
dustries saw  an  inexperienced  worker  on  a  turret 
lathe,  making  precision  cuts  on  a  brass  piece  for  an 
optical  sight  for  a  battleship  in  an  American  fac- 
tory training  room.  Other  new  employees  were 
looking  on,  soon  to  take  their  turn.  Said  the  visitor 
to  this  new  operator,  "You  must  be  the  teacher." 
■'How  long  have  you  been  here?"  "I  came  yester- 
day," was  the  reply. 

One  half  billion  dollars'  worth  of  war  orders  have 
recently  been  placed  in  Detroit  which  will  require 
45,000  additional  machinists,  of  whom  there  is  al- 
ready a  shortage.  This  seemed  to  require  the  em- 
ployment of  women  bv  one  of  the   largest  makers 
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of  Liberty  motors,  so  he  advertised  for  300  women 
of  high  moral  character,  no  previous  industrial  ex- 
perience required,  preferably  20  to  35  years  of  age, 
xmtli  relatives  at  the  front.  Sixteen  hundred  imme- 
diately applied.  One  must  see  the  remarkable  speed, 
earnestness  and  accuracy  of  these  women  in  the 
training-room  and  in  the  shop  to  believe  it. 

President  Wilson  has  said,  "The  supreme  test  of 
the  nation  has  come.  We  must  all  speak,  act  and 
serve  together." 

It  is  in  this  spirit  that  the  representatives  of 
•organized  labor  and  representatives  of  many  of  the 
largest  manufacturers  in  America  are  serving  to- 
.gether  in  the  Section  of  Industrial  Training  of  the 
Advisory  Commission  of  the  Council  of  National 
Defense.  It  is  in  this  spirit  that  Mr.  Samuel 
■Gompers  as  chairman  of  the  Committee  on  Labor, 
ifivited  large  representative  employers  to  member- 
ship in  this  section  in  equal  numbers  with  the  repre- 
sentatives of  organized  labor  and  specialists  in  in- 
dustrial and  shop  training.  It  was  in  this  same 
■spirit  that  manufacturers  accepted  his  invitation. 

In  this  spirit  it  is  agreed  by  everyone  that  the  pro- 
posed training  shall  never  be  used  for  other  than  the 
highest  ends,  that  labor  shall  be  upgraded  as  far  as 
possible,  that  no  worthy  working  man  shall  be  left 
unemployed  and  the  place  he  might  fill  given  to  one 
from  an  outside  industry,  be  it  man  or  woman. 

Experience  of  England 

At  first  England  mussed  along  as  we  are  now 
doing.  Her  employers  put  new  workers  on  to  ma- 
chines, only  to  find  that  the  newcomers  swamped 
the  old.  Then  the}-  selected  skilled  operatives  and 
■sent  them  among  the  unexperienced  to  try  to  teach 
them ;  but  there  were  not  enough  men  capable  of 
instructing.  Teaching  ability  is  rather  hard  to 
"find,   and    usually   old    time   teachers   won't   do. 

Then  the  technical  schools  were  resorted  to.  But 
they  were  too  abstract  and  academic  to  meet  pro- 
•duction  requirements,  and  at  first  the  results  were 
negligible.  Then  came  the  replacing  of  the  school 
directors  by  factory  managers  with  shop  foremen 
in  charge  of  the  school  departments.  As  a  result  of 
this  move  all  sorts  of  persons  were  successfully 
trained  for  industry ;  salesmen,  men  and  women 
without  occupations,  men  from  non-essential  trades, 
and  the  like.  In  from  one  to  three  months  they 
l)ecame  proficient  in  highly  skilled  operations,  often 
•on  such  precision  work  as  gage  making  and  the 
turning  out  of  jigs  and  fixtures.  Qualitatively  the 
'results  were  good,  but  quantitatively  they  were 
small.  The  number  of  persons  now  trained  in  this 
way  averages  only  about  1700  monthly.  After  all, 
the  final  opmion  of  this  training  seems  to  be  that  it 
is  more  academic  than  necessary. 

The  next  step  in  the  British  solution  of  this  train- 
ing problem  was  the  setting  up  of  five  instructional 
factories.  Two  were  in  London,  and  one  each  in 
Birmingham,  Manchester  and  Dublin.  These  cen- 
ters of  instruction  have  been  particularly  helpful, 
especially  in  training  highly  efficient  workers  to  lead 
in  developing  new  workers  in  the  factories.  But 
their  principal  object  is  the  training  of  instructors 
and  especially  proficient  operatives.  Again  their 
capacity  is  comparatively  limited,  as  they  can  ac- 
commodate only  800  persons  at  a  time,  each  course 
lasting  for  six  weeks. 

In  time  British  manufacturers  came  to  sec  that 
one  of  their  grave  responsibilities  in  the  production 
of  war  material  was  a  systematic  training  of  me- 
chanics.     None   of  the   means   previously  employed 


was  in  any  degree  adequate  to  satisfy  the  demands. 
It  came  to  be  realized  that  just  as  a  factory  has  a 
tool-room  to  provide  its  special  tools  and  equip- 
ment, so  each  plant  must  have  its  training-room 
where  would-be  employees,  the  human  means  of 
production,  can  be  made  thoroughly  fit  before  they 
are  set  at  work.  England  would  have  lost  the  war 
long  ago  had  she  not  scientifically  developed  her 
labor  power.  So  after  a  time  the  British  Minister  of 
Munitions  virtually  compelled  all  munition  pro- 
ducers to  train  their  own  machinists.  Some  of  the 
results  are  astonishing,  as  witness  this  excerpt  from 
a  report  of  November.  1916: 

Allocation,  Firm         Firm 

Production  No.  I.      No.  2. 

Skilled  males  8  82 

Semi-skilled  males  70  1,200  (including  forge  and 

cutting  off) 
Unskilled  males  o  O 

Women  495  o 

Toolroom 
Skilled  males  2  26 

Semi-skilled  males  i  o 

Unskilled  males  or  women      12  o 

Total  588  1,308 

3,500  6-inch  shells  3,000  6-inch  shells 

2,300  5-incK  shells 
120  s.5-inch  shells 

The  wonder  of  this  statement  is,  however,  that  Firm 
Xo.  I  produces  80  per  cent,  more  per  operative  than 
Firm  No.  2.  The  British  Ministry  emphasizes  this  in 
an  eitort  to  freshen  the  minds  of  managers  as  well  as 
workers.  And  notice  the  small  per  cent,  of  all-round 
toolmakers  in  the  toolroom  of  Firm  No.  i.  Wake  up 
Mr.  Employer.  Upgrade  willing  understudies. 
Experience  of  Fr.\nce 

More  than  a  year  ago  the  French  Ministry  of 
Munitions  appointed  a  commission  to  investigate  the 
French  methods  of  training,  and  upon  the  report  of 
that  commission  the  government  requires  every  fac- 
tory employing  300  operators  or  more  to  have  a 
room,  preferably  near  its  tool-room,  for  the  upgrad- 
ing of  its  employees.  The  smaller  factories  are  ex- 
cused only  if  they  make  arrangements  with  public 
and  other  training  schools  for  systematically  training 
their  workers. 

SuccESSFix  Results  in  the  United  States 

For  years  we  have  had  apprentice  schools  and  in- 
dustrial training  schools  in  connection  with  some  of 
our  most  successful  manufacturing  plants.  But  it 
is  only  recently  that  training  rooms  or  vestibule 
schools  have  been  introduced.  One  that  has  pro- 
duced noteworthy  results  was  described  in  the  May 
issue  of  Industrial  Management  by  Mr.  C.  U.  Car- 
penter. 

The  Lincoln  Motors  Company  of  Detroit,  Mich- 
igan, recently  took  on  300  women,  sending  them 
through  the  training  room  before  they  entered  the 
factory  at  all.  The  Curtis  .Mrplane  Company.  Buf- 
falo. New  York,  has  set  aside  a  balcony  of  the  shop, 
600  feet  long  by  50  feet  wide,  and  is  passing  through 
this  training-room  unskilled  men  and  women  at  the 
rate  of  30  a  day.  A  government  inspector  states 
that  after  four  days'  training  previously  unskilled 
gills  were  doing  the  best  cable  splicing  that  he  had 
ever  seen;  their  average  output  as  compared  with 
the  old  operators  was  in  proportion  of  55  to  40.  On 
another  operation  the  time  required  in  the  training- 
room  was  48  minutes,  as  compared  with  60  in  the 
shoo. 

Here  is  a  bit  of  experience  that  is  unusually  sig- 
nificant. .\n  American  manufacturing  firm  using 
ill,'  ii-ii.t1  methods  of  recruiting  workers  had  a  labor 
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turnover  of  10,000  in  a  force  of  15,000.  It  sent  em- 
ployment agents  over  the  country  from  the  Atlantic 
seaboard  to  the  Mississippi  River.  The  cost  of  se- 
curing each  worker  was  at  least  $50.  It  is  now  pro- 
ceeding to  train,  to  "upgrade"  1000  men  from  simpler 
processes,  and  to  fill  the  places  thus  made  vacant 
it  is  recruiting  women,  particularly  those  whose 
relatives  are  at  the  front. 

The  gross  cost  of  this  training  is  $3  ]ier  worker, 
against  which  charge  there  are  many  small  credits 
that  should  be  set  off.  Contrast  this  with  the  esti- 
mate of  $75  to  $150,  the  former  cost  of  "breaking  in" 
new  workers  under  the  old  methods. 

Labor  Slackixg  .and  St.-vllixg 
Many    employers    have    charged    labor    unionism 
with   the  whole  responsibiUty  for  the  limitation   of 
output,   when   the   cause   as   well   as   the   remedy   is 
probably  in  the  hands  of  the  management  itself. 

Stalling  is  common,  even  in  the  large,  well  man- 
aged, open  shops.  Note  these  instances :  In  one 
representative  factory  a  few  newly  trained  workers 
ivere  sent  recently  into  a  department  ^\•here  output 
had  averaged  150  pieces  per  operator  per  day.  Im- 
mediately the  old  workers  produced  300  pieces  each. 
In  another  factory  a  woman  on  her  third  day  at  the 
machine  made  $9.  She  did  this  because  she  was 
given  the  same  rate  as  the  man  before  her,  who  has 
satisfied  the  company  for  a  long  time  with  a  $5 
output.  In  another  factory  with  enormous  war 
orders,  newly  trained  men  entered  the  shop  only 
to  report  back  that  they  could  not  deliver  full  pro- 
duction because  of  the  opposition  of  old  employees. 
Much  of  this  stalling  is  due  to  the  workers'  knowl- 
edge that  if  they  produce  more  their  rates  will  be 
cut.  So  may  we  not  wonder  if  the  evil  will  not  be 
substantially  cured  if  employers  \vill  make  rates 
with  extreme  intelligence,  as  a  few  now  do.  and 
never  cut  a  rate  unless  there  is  a  change  in  the 
process. 


A  certain  wise  employer  sets  his  piece  prices  or 
base  rates  not  only  with  great  intelligence,  but  with 
some  liberality.  Consequently  he  shares  prosperity 
with  his  workers  by  paying  wages  so  high  as  to 
I)rovoke  the  enmity  of  his  competitors,  and  yet  his 
unit  costs  are  so  low  that  the  government  experts 
say  that  they  are  the  lowest  in  the  market.  And 
his  output  per  worker  astonishes  every  one. 

A  Du.AL  Oblig.mion 

My  final  message  is  to  emphasize  a  dual  obliga- 
tion. The  representatives  of  labor  and  all  wage 
earners  are  called  upon  to  give  unstinted  produc- 
tion within  the  full  bounds  of  health  and  safety.  All 
employers  are  called  upon  to  set  wage  rates  with 
the  utmbst  intelligence,  train  their  workers  for  the 
duties  required  of  them,  assist  the  workers  through 
continued  proper  instruction  so  that  they  will  reach 
the  production  necessary — and  then  never  cut  a  rate 
until  a  change  has  been  made  in  the  process. 

Labor  turnover  is  often  reaching  5  to  10  per  cent. 
per  week  instead  of  per  month  or  year  as  formerly. 
A  host  of  men  who  might  readily  be  made  service- 
able are  wandering  from  shop  to  shop,  and  town  to 
town,  while  as  a  result,  production  lags. 

Employers,  will  you  advise  yourselves  and  help? 
Buffalo  employers  have  decided  to  train  their  own 
people  and  to  stop  preying  upon  one  another  and 
upon  neighboring  cities.  So  of  Rochester,  Dayton, 
New  Haven,  Bethlehem  Waterburj-,  Detroit,  and 
many  places  in  New  Jersey  and  elsewhere. 

Places  of  employment  must  be  training  places  for 
the  making  of  mechanics  and  machine  operators. 

This  statement  is  too  brief  to  more  than  touch 
upon  the  subject.  The  Section  on  Industrial  Train- 
ing for  the  War  Emergency,  A\"ashington,  D.  C,  or 
through  its  branch  committees,  is  preparing  to  give 
extensive  information  and  suggestions.  This  sec- 
tion is  the  only  governmental  or  semi-governmental 
agency  devoted  to  this  purpose. 
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This  final  installment  of  Mr.  Chandler's  helpful  series 
on  the  many  troublesome  questions  in  regard  to  the  es- 
tablishing and  operating  of  an  employees'  benefit  asso- 
ciation takes  up  nine  questions.  These  are  summary 
in  their  nature  and  deal  primarily  with  the  means  of 
ohtaininti  and  measuring  adequate  results. 

•HE  employer  carries  the  burden  of  the  overhead  of 
an  employees'  benefit  association  and  should  have 
as  its  secretary  a  man  of  considerable  intelli- 
gence— a  man  capable  of  creating  good  will  for  the 
association  and  for  him. 

This  same  man,  by  virtue  of  his  contact  with  the  em- 
ployees, is  in  a  splendid  position  to  supervise  other  activ- 
ities which  are  intended  to  serve  both  employee  and 
employer.  The  employees  managing  the  association  and 
the  official  of  the  company  who  serves  as  actuary  are 
usually  of  the  type  which  takes  an  interest  in  those 
movements  intended  for  the  general  well  being  of  the 
masses. 

Such  a  group  of  men  is  usually  capable  of  looking 


Mr.  W.  L.  Chandler  has  been  identified  icith  many 
national  movements.  He  recently  called  a  National 
Catalog  Conference  at  which  size  standards  for  cata- 
logs, paper  sises,  weights  and  colors  were  adopted 
which  will  effect  very  zeidc  economies  in  the  paper  and 
printing  industries  so  important  at  this  time. 

after  more  of  the  same  class  of  work.  Consequently 
other  activities  may  readily  be  taken  on  as  side  lines. 

Another  great  advantage  of  this  linking  together  of 
the  benefit  association,  the  thrift  club,  the  building  and 
loan,  and  some  other  similar  activities  lies  in  the  fact 
that  these  financial  bodies  in  which  employees  invest 
their  money  are  thus  supervised  by  fellow  employees. 

Employees  are  so  often  doubtful  about  leaving  their 
money  with  the  employer.  The  employer  who  needs  the 
use  of  the  money  of  his  employees  is  in  such  financial 
shape  that  it  would  be  a  crime  to  use  it.  and  the  em- 
ployer who  does  not  need  it  will  make  a  hit  with  the 
men  if  he  avoids  handling  it.  He  should  confine  his 
•eft"orts  to  advice  which  is  evidentlv  unselfish  and  of  the 
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most  constructive  type  to  really  benefit  his  employees. 

Proble-M  NuiiBER  62 

How  Shall  Sick  Members  Be  Located  r 

The  easiest  way  to  ascertain  when  absent  employees 
are  sick  is  to  consult  other  employees  living  nearby. 
Divide  the  cit>'  into  districts  and  cross  index  members  by 
the  district  they  live  in. 

Then  as  soon  as  a  man  is  absent,  inquire  of  other 
employees  living  near  him  to  learn  if  they  know  why  he 
is  off.  This  plan  will  save  many  trips  of  the  nurse  or 
others  to  look  up  employees  who  are  off  through  causes 
other  than  sickness  or  accident,  and  further  will  show 
the  well  employees  that  the  association  is  looking  after 
the  sick,  which  helps  build  up  good  will. 

When  sickness  is  thus  discovered  early,  various  oppor- 
tunities may  be  utilized  to  minimize  the  seriousness  of 
the  case  with  resulting  benefit  to  the  membership. 

Problem  Number  63 
WH.A.T  Are  the  Advaxt.\ges  of  Social  Fe-'\tures? 

Does  it  pay  to  bother  with  employees,  clubs,  savings 
and  loans  plans,  rest  rooms,  safety-first  propaganda,  or 
any  other  welfare,  service  or  fellowship  work? 

It  depends  upon  how  you  want  to  receive  the  pay. 
Some  employers  have  developed  fads  along  these  lines ; 
others  are  capitalizing  their  eft'orts  through  the  adver- 
tising departments  ;  others  are  doing  certain  things  which 
insurance  inspectors  have  suggested  as  a  means  to  lower 
fire  or  compensation  insurance  rates;  others  feel  that 
these  things  keep  the  officials  closer  to  the  men  than  can 
be  accomplished  in  the  present  day  corporation  in  any 
other  way. 

Other  executives  realize  that  at  best  the  every  day 
grind  of  an  employee's  life  in  a  factory  is  apt  to  become 
monotonous  and  lead  to  discontent  unless  some  leaven 
can  be  injected  into  it,  and  welcome  these  things  as  a 
means  to  help  reduce  the  labor  turnover  and  discontent. 

A  few  feel  that  thev-  \\ant  to  make  the  world  a  better 
place  to  live  in.  and  use  these  methods  in  accomplishing 
that  end. 

No  matter  what  the  motive,  the  net  result  for  the 
employee  is  beneficial,  provided  the  work  is  handled  with 
the  proper  care  and  business  judgment. 

In  some  cases  an  employees'  club  is  a  splendid  thing 
and  in  others  it  may  not  be  of  any  value.  In  any  case, 
it  will  not  run  itself.  It  needs  a  stimulator  all  the  time. 
If  the  entertainments  are  sufficiently  popular  to  interest 
a  large  percentage  of  employees,  the  attendance  and  en- 
thusiasm will  be  very  gratifying. 

A  "high-brow"  club  will  seldom  meet  with  much  suc- 
■cess.  To  succeed,  a  club  must  appeal  to  "low-brows," 
"high-low-brows"  and  "low-high-brows,''  with  a  chance 
for  a  "high-brow"  now  and  then. 

No  single  form  of  entertainment  will  interest  all 
classes  of  members.  Bowling,  gymnasium,  billiards, 
■cards,  vaudeville  (home  talent  or  otherwise),  concerts, 
smokers,  lectures,  boxing,  baseball,  indoor  ball,  etc., 
with  something  doing  every  week  will  create  enthusiasm 
with  little  eft'ort  necessary  to  increase  membership.  If 
the  club  supplies  a  demand  either  natural  or  inspired  by 
the  bulletins,  the  membership  will  grow  rapidly  just  as 
the  membership  of  the  association  will  respond  to  sales 
■efforts,  as  has  been  demonstrated. 

Problem  Number  64 
What  S.wings  Plans  Are  Wise? 

^'ery  few  people  of  any  station  in  life  know  how  to 
save  nioney  systematically  and  yet  the  acquisition  of 
that  habit  will  do  as  much  as  any  one  thing  to  make  a 
man  contented. 

When  the  saviiiijs  plan  was  first  tried  by  the  Dodge 
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Relief  Association  it  was  with  caution  that  many  of  the 
men  were  approached.  The  proposition  which  was  laid 
before  some  of  the  men  was  that  they  might  add  to  their 
dues  any  multiple  of  25  cents  each  week  to  be  set  aside 
as  part  of  a  savings  fund  not  to  draw  any  interest  and 
not  to  be  drawn  out  in  less  than  14  weeks  except  in 
emergencies.  Each  man  in  the  plant  who  was  suspected 
or  known  to  be  improvident  was  approached  personally 
b_v  the  secretary. 

No  effort  was  made  to  reach  the  men  who  alread\-  had 
savings  accounts  or  were  paying  for  their  homes,  etc. 

The  improvident  fellows  may  be  represented  by  one 
who  said  he  never  could  save  a  cent  because  it  cost  him 
more  to  li\e  now  than  he  could  earn  and  it  would  be 
silh-  to  take  any  more  out  of  his  pay  envelope. 

The  secretary  explained  that  he  surely  could  stand  25 
cents  every  week  without  missing  it,  and  that  he  was 
wanted  for  the  sake  of  his  name.  He  (the  secretary) 
wanted  to  tell  otiiers  who  were  not  so  well  posted  in 
such  matters  diat  this  man  had  joined  the  movement. 
Most  of  these  fellows,  under  this  method  of  treatment, 
joined,  and  usually  with  their  own  prediction  that  they 
would  not  continue  for  long. 

Inside  of  six  weeks  nearly  all  of  the  improvident 
fellows  had  voluntarily  doubled  the  amount  on  the 
grounds  that  they  had  not  missed  the  money.  This  came 
about  through  suggestive  remarks  of  the  secretary  who 
is  always  in  touch  with  all  members. 

Before  the  14  weeks  were  up,  many-  of  these  same 
fellows  were  sa\ing  $2  to  S4  every  week.  The  secretary 
made  it  a  point  to  see  each  man  before  his  14  weeks  were 
up  to  see  what  his  plans  were.  Some  left  the  amount  in 
and  continued,  others  withdrevi-  the  balance  and  con- 
tinued, but  almost  none  of  these  fellows  quit  the  savings 
plan  while  in  the  employ  of  the  company. 

One  fellow  was  asked  if  he  was  going  to  have  a  high 
old  time  now  that  he  had  a  few  dollars  coming  to  him 
as  easy  money.  He  replied,  "I  am  going  to  have  some- 
thing I  never  had  before  in  my  life,  and  that  is  a  bank 
account." 

One  man  saved  enough  to  buy  a  Ford  car,  others  save 
for  taxes,  coal,  insurance,  clothing,  etc. 

Men  have  been  taken  out  of  the  hands  of  loan  sharks 
and  taught  how  to  save,  but  most  of  them  have  not  yet 
reached  the  point  aimed  at,  where  they  can  take  the  pay 
envelope  down  to  the  bank  and  put  some  of  it  away. 
It  is  still  necessary  to  deduct  it  from  wages  in  most  of 
the  cases. 

However,  it  is  interesting  to  see  the  saving  spirit  de- 
veloping in  them.  Once  acquired,  the  habit  ought  to  be 
permanent. 

This  experiment  was  tried  to  learn  how  much  could 
be  accomplished  without  paying  interest.  Now  four 
per  cent,  interest  is  paid  each  six  months  through  the 
cooperation  of  one  of  the  hanks.  The  total  weekly  sav- 
ings doubled  as  soon  as  this  plan  was  ado[)ted  largely 
due  to  the  stimulating  influence  of  this  inducement. 

JVIiy  should  an  employer  take  any  Interest  in  the  sav- 
ings of  his  men?  Because  a  man  in  debt  is  never  happy, 
is  always  underpaid  in  his  estimation,  and  invariably 
carries  a  grouch. 

Teach  him  to  live  within  his  means  and  you  have 
made  him  fit  to  be  trusted  to  handle  your  property  as  a 
foreman  or  executive  provided  he  has  other  necessary 
qualifications.  Would  you  trust  a  man  as  a  foreman 
who  could  not  administer  his  own  pay  successfully? 

I  have  encountered  a  very  few  hopeless  cases,  but  on 
the  whole  I  never  derived  any  more  joy  from  any  pro- 
longed effort  than  I  have  from  hearing  the  inspiring 
stories  told  by  large  numbers  of  men  who  have  caught 
the  spirit  of  saving. 

Thev  are  much  less  wasteful  in  all  their  work.     The 
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record  of  spoiled  work  in  the  factory  will  tell  the  story. 

Problem  Number  65 
Can  a  Benefit  Association  Expect  to  Reach  Re- 
sults As  Favorable  As  the  Average  Ucoted 
Herein? 

Siirclw  yes !  Some  results  vv-ere  so  ver)'  poor  that  the 
average^  thus  being  low,  should  be  easy  to  exceed  if  one 
v/ill  make  up  his  mind  to  do  it,  and  wUl  adopt  approved 
methods  in  the  conduct  of  the  affairs  of  the  association. 
Tlie  business  of  the  association  calls  for  executive  abil- 
ity just  as  any  business  does.  The  employer  should  see 
that  the  necessary  executive  ability  is  supplied. 

The  remarks  of  Dr.  Steininetz  in  Problem  Number  i\ 
suggest  the  need  of  an  executive  who  appreciates  the 
viewpoint  of  the  mass  of  employees  (the  collectivistic 
type). 

All  executives  should  comprehend  the  typical_  view- 
point, but  it  is  doubly  important  in  the  cas.e  of  those 
entering  into  the  problem  of  human  relations  with  em- 
ployees that  they  do  so. 

Hence  great  care  should  l)e  exercised  in  selecting  the 
guiding  counsel  of  the  association. 

Problem  Number  66 
Why  Is  a  Large  Percentage  of   Membership  De- 
sirable? 

The  average  or  typical  individual  does  not  voluntarily 
buy  insurance  of  this  sort.  It  must  be  sold  to  him.  De- 
sire, an  important  element  of  a  sale,  may  be  created  by 
sales  methods  or  may  come  from  indigestion  or  other 
ailments.  Ailments  affecting  the  anatomy  below  the  belt 
are  especially  apt  to  lead  to  membership.  On  the  other 
hand,  the  employees  who  normally  enjoy  better  health, 
and  are  therefore,  better  risks,  must  be  brought  up  to 
the  stage  of  desiring  membership  by  sales  methods. 

A  high  percentage  of  membership  to  number  of  em- 
ployees affords  the  best  ()i)portunity  for  favorable  aver- 
age experience. 

Chart  14  in  April  Ixuustrial  Management  shows 
how  membership  was  trebled  by  the  use  of  sales  meth- 
ods. Chart  15  in  the  same  issue  shows  that  when  the 
sales  methods  were  adopted,  15^  per  cent,  of  the  mem- 
bership was  between  41  and  45  years  of  age.  That  rep- 
resented the  largest  age  group  although  groups  of  higher 
ages  were  too  prominent  at  that  time.  About  one  year 
later  the  largest  group  was  of  ages  21  to  25,  while  all 
groups  over  35  years  had  shrunk  satisfactorily. 

This  improvement  came  about  not  by  the  old  members 
dropping  out,  but  by  the  influx  of  young  blood. 

Chart  26  shows  that  the  best  part  of  the  influx  oc- 
curred in  the  last  half  of  the  year. 

Chart  27  shows  the  advantages  gained  during  the  year 
in  that  the  cost  of  disability  per  member  fell  off  more 
than  one-third.  This  was  due  mainly  to  the  fact  that 
the  membership  was  more  representative. 

Chart  28  reflects  the  same  conditions.  The  percentage 
of  members  receiving  benefits  fell  off  very  satisfactor- 
ily. This  took  place  before  preventive  eft'orts  had 
made  much  headway.  Therefore,  it  too  is  probably  due 
largely  to  the  fact  that  the  membership  was  more  repre- 
sentative. 

Chart  29  shows  some  improvement  in  the  average 
amount  of  money  paid  out  to  members  requiring  aid. 
This,  however,  shows  less  improvement  than  the  general 
average  per  member.  In  other  words,  the  separate  cases 
of  disability  were  no  less  severe  than  previously,  but 
there  were  fewer  of  them.  Hence,  he  may  conclude  that 
the  improvement  in  the  general  average,  was  influenced 


mainly  by  the  addition  of  considerable  numbers  01  new- 
members  normally  of  better  health. 

Problem  Number  67 
Should  We  Offer  Inducements  to  Secure  Favor- 
able Results  ? 

It  should  not  be  necessary  to  urge  men  to  provide 
the  safeguards  which  are  so  greatly  needed  by  them,  but 
the  fact  remains  that  it  is  necessary  if  we  are  to  secure 
the  greatest  good  for  all  members,  and  indirectly  for  the 
employer. 

Ages   ot  Member& 
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Problem  Number  70  suggests  several  bonus  plans  for 
securing  a  big  membership.  In  addition  to  these,  some- 
thing may  well  be  done  to  induce  a  favorable  record  on 
disability,  and  thus  indirectly  on  death. 

As  a  means  to  this  end,  I  suggest  prizes  for  the  de- 
partments making  the  most  favorable  showing.  I  should 
say  two  weeks'  dues  for  each  member  in  the  department 
making  the  best  record  on  disability  for  a  given  quarter 
of  the  year,  with  one  weeks'  dues  as  second  prize. 
Prizes  to  be  paid  by  the  employer. 

The  disability  rec- 
ord ma}'  be  compiled 
in  various  ways,  but 
it  seems  to  me  that 
the  proper  method 
would  be  to  convert 
the  benefits  paid  out 
onto  the  basis  of  $1 
a  day,  and  then; 
make  a  comparison 
on  the  basis  of  per- 
centage of  disability 
dollars  to  revenue. 
My  idea  is  always 
to  bring  these  bonus- 
es and  everything 
else  that  is  proposed 
into  such  shape  that 
each  and  e  v  e  r  \' 
member  can  readily 
visualize  it. 

These  suggestions- 
Year  will,  if  adopted,  re- 

CH.'^RT  27  suit  in  an  automatic 

reduction  in  malin- 
gering, because,  wdiile  a  member  might  fool  the  secre- 
tar\-,  or  even  the  doctor,  b\'  being  in  bed  when  visits 
were  due,  or  otherwise,  he  could  not  very  well  fool  the 
whole  neighborhood  for  any  considerable  time. 

Problem  Number  68 
How   Should  Results   Be   Measured? 
The  success  of  an  association  may  be  measured  in 
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three  ways:  By  the  percentage  of  members  to  those 
eligible  for  membership;  by  the  amount  returned  to 
members  per  year  plus  the  amount  put  into  reserves 
for  each  dollar  collected  as  dues ;  and  by  a  comparison 
with  other  associations  as  to  the  claims  paid  and  other 
experience. 

The  results  shoud.  be  scrutinized  throughout  the  vear 
the  same  as  in  any  other  business,  but  when  the  annual 
report  is  received,  it  should  be  studied  carefully  by  the 
actuary  to  make 
sure  that  the  asso- 
ciation is  main- 
taining a  proper 
degree  of  effici- 
ency, for,  like  any 
other  business  un- 
dertaking, it  will 
slide  backward  un- 
1  e  s  s  continual!} 
pushed  forward. 
A  tree  either 
grows  or  dies. 

Of  461  associa- 
tions, the  general 
membership  aver- 
age    was     48     per  r..,-."-??..-;ffa.^>i       I       ^^ 

cent,  of  the  eligible  "  ""'       v,„?  ~^  ^         '  ■ 

employees.  ch.-.rt  28 

Of  these  managed 

solely  by  the  employees,  the  average  was  30  per 
cent.,  one  being  as  low  as  2><  per  cent. :  of  those  under 
joint  management  of  the  establishment  and  employees. 
66  per  cent,  were  enrolled ;  and  where  the  management 
rested  solely  with  the  establishment,  75  per  cent,  en- 
rolled. 

Many  associations  had  memberships  of  between  60 
and  95  per  cent,  without  resorting  to  compulsion,  while 
some  were  compulsory.    To  be  really  effective  the  mem- 
bership    should     be 
voluntary    and    at 
least   up   to   80  per 
cent. 

The  percentage 
of  membership  is  a 
good  index  to  prog- 
ress. In  problem 
Number  70  are  pre- 
sented some  meth- 
o  d  s  for  boosting 
memberships. 

The  degree  of 
economy  exercised 
by  the  management, 
as  well  as  the  gen- 
eral efficiency  of  the 
association,  are  re- 
flected in  the  amount  of  benefits,  dividends,  etc.,  re- 
turned to  members  per  dollar  taken  in  dues.  See  Chart 
3  in  the  February  issue  of  Ikdustri.vl  M.xx.vgement. 
Income  from  entertainments,  bazaars,  etc.,  makes  pos- 
sible a  very  fine  showing  on  this  score. 

Information  given  with  other  problems  will  be  of  in- 
terest in  this  connection. 

To  borrow  an  insurance  term,  the  "loss  ratio"  is  an 
indicator  of  many  things.  The  first  and  most  important 
function  of  an  association  is  to  keep  the  members  well 
and  at  work. 

The  average  loss  ratio  of  all  associations  is  a  fair  in- 
dicator of  what  may  be  expected  by  any  one.  The  suc- 
cessful association  is  the  one  ahead  of  the  average :  the 
farther  ahead,  the  more  successful  the  organization. 
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The  loss  ratio  reflects  the  care  exercised  by  the  man- 
agement m  selecting  members,  keeping  down  malinger- 
ing tendencies  and  preventing  disease  and  accidents. 
^:ee  Chart  27  herewith. 

The  success  of  the  association  is  a  matter  of  gieat 
moment  to  the  establishment  as  is  shown  elsewhere. 
Problem  Number  69 
How  Can  We  Compare  Notes  With  Others  : 

The  figures  and  averages  given  here  covering  in  all 
about  600  associations  were  received  in  large  part 
through  the  kindness  of  the  Commissioner  of  Labor  and 
then  converted  into  percentages  and  analyzed  for  more 
ready  use.  Data  covering  some  of  the  problems  was  re- 
ceived direct  from  over  100  of  the  associations.  The 
greatest  difficulty  came  through  the  fact  that  statistics 
were  not  kept  on  any  standard  plan  so  that  some  of  the 
conclusions  are  of  necessity  arrived  at  by  careful  ap- 
proximation rather  than  by  exact  calculations. 

For  the  benefit  of  all,  we  should  develop  some  stand- 
ardized method  of  compihng  statistics. 

A  Federation  of  Employees'  Benefit  Associations 
would  enable  those  most  interested  to  get  together  and 
agree  upon  standard  statistical  forms  and  many  other 
problems  might  be  solved  at  the  same  meetings. 

The  Health  Service  Section  of  the  National  Safetv 
Council  expects  to  set  aside  a  day  at  its  next  congress 
to  be  held  in  St.  Louis  this  Fall  for  the  study  of  prob- 
lems of  the  Employees'  Benefit  Association. 

Problem  Number  70 
How  Can  We  Get  a  Big  Membership? 
An  association  is  engaged  in  selling  insurance  and 
should  conduct  its  business  in  a  manner  to  sell  lots  of 
it  at  prices  which  will  enable  it  to  make  good  on  its 
obligations  without  piling  up  undue  profits  or  surplus. 
From  this,  it  naturally  follows  that  the  management 
cannot  be  left  to  inexperienced  or  indifferent  people.    It 
must  be  directed  by  some  one  either  in  an  official  capac- 
ity or  as  an  advisor  who  has  experience  and  business 
ability  sufficient  to  sell  the  insurance  to  a  large  per- 
centage of  those  eligible  for  membership  at  a  proper 
price.    Affairs  must  be  conducted  in  a  manner  to  render 
the  best  possible  service  to  the  membership  and  with  a 
proper  regard  for  efficiency. 

In  seeking  a  larger  membership,  one  of  the  first  temp- 
tations is  to  make  membership  compulsory  for  all 
employees.  This  will  get  the  members,  but  will  often, 
if  not  usually,  result  in  other  disadvantages  which  will 
be  embarrassing  later. 

Members  of  a  compulsory  association  are  in  because 
they  have  to  be  and  the  only  interest  they  have  is  to  get 
all  they  can  out  of  it,  and  they  have  not  the  same  pro- 
nounced desire  to  see  the  association  succeed  as  though 
the}'  were  in  because  they  wanted  to  be. 

After  an  association  with  compulsory  membership  has 
been  established,  the  next  natural  conclusion  is  that  the 
management  may  be  delegated  to  inexperienced  people 
bcause  the  only  thing  to  watch  is  malingering,  dues  being 
deducted  usually  from  wages. 

The  man  who  favors  compulsion  is  likely  to  select  an 
association  manager  of  corresponding  compulsory  ten- 
dencies. A  manager  with  such  tendencies,  backed  up  by 
the  fact  that  the  members  could  not  help  themselves, 
would  likely  be,  and  in  many  cases  has  proven  to  be, 
\ery  arbitrary  in  his  administration  of  affairs. 

This  breeds  an  extremely  bad  feeling  in  an  establish- 
ment as  against  a  splendid  one  resulting  from  other 
methods.  It  is  not  permissible  to  print  the  letters  I  re- 
ceived from  establishments  operating  compulsorj'  asso- 
ciations, but  while  a  few  were  conducted  with  a  view 
to  making  members  glad   of  being  compelled  to  join, 
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many  exhibited  more  or  less  tendency  to  show  memberi 
and  employees  "where  to  get  off." 

The  employer  needs  the  favorable  impression  toward 
the  association  and  tozvards  himself. 

To  secure  the  popular  approval  of  members  the  tactic? 
must  be  the  same  as  would  be  used  to  sell  other  insur- 
ance to  them.  It  is  necessary  to  attract  attention,  arouse 
interest  and  create  desire  just  as  in  every  sales  cam- 
paign. When  that  is  accomplished,  the  rest  is  easy,  and 
a  voluntary  association  will  have  nearly  as  many  mem- 
bers as  one  with  compulsory  regulations  if  the  members 
can  be  stimulated  to  boost  for  more  members. 

An  enthusiastic  membersship  will  prove  the  biggest 
single  asset  to  both  association  and  employer,  for  to  gel 
that  enthusiasm  there  must  be  present  those  features 
which  will  attract  attention,  arouse  interest,  and  create 
desire  in  others. 

The  first  essential  is  to  provide  a  permanent  source 
of  stimulation  which  will  not  interfere  with  a  free  elec- 
tion of  officers  from  the  ranks  as  the  membership  may 
desire. 

Some  offices  ordinarily  will  not  be  filled  by  the  same 
man  from  year  to  year,  while  others  are  more  likely  to 
be  filled  by  the  same  incumbent  as  long  as  he  will  sen'C. 
The  secretary  is  the  most  likely  to  remain  in  office 
from  year  to  year,  and  is  in  constant  contact  with  all 
members.  He  then  is  the  logical  stimulator  and  should 
be  carefully  selected  for  those  qualifications  which  will 
increase  enthusiasm  and  at  the  same  time  conduct  the 
business  on  proper  and  safe  lines. 

Another  important  point  is  that  of  wise  counsel  in 
regard  to  the  possibilities  of  the  organization  from  the 
insurance  standpoint.  Where  local  conditions  are  favor- 
able, it  is  desirable  to  appoint  or  elect  an  actuary,  whose 
duty  is  to  post  himself  on  insurance  matters,  particularly 
those  matters  affecting  the  association,  and  devise 
schemes  for  increasing  the  membership  as  well  as  to 
counsel  against  unsafe  methods.  See  problem  Number 
60  and  Chart  14  in  April  Industri.\l  M.^x.-xgemext  for 
the  effect  of  a  dividend  upon  membership. 

An  accountant  would  iierhaps  be  able  to  serve  in  the 
capacity  of  actuary  but  preferably  some  official  or  ex- 
ecutive of  the  company  who  is  thoroughly  imbued  with 
the  sales  viewpoint  as  well  as  having  his  heart  in  aiding 
the  men  t(j  get  the  most  protection  for  the  least  money. 
should  be  selected.  Not  many  accountants  are  blessed 
with  the  imaginative  faculties  which  are  necessary  in  a 
salesman,  and  for  that  reason  an  all-round  business 
man  is  needed.  He  need  not  devote  very  much  time  to 
the  proposition,  as  the  details  can  all  be  worked  out 
under  his  guidance,  by  tlie  secretary  or  others. 

The  actuary  should  act  without  compensation,  but  as 
the  secretary  should  be  sufficiently  active  to  devote 
much,  if  not  all  his  time  to  the  work,  in  large  associa- 
tions, he  should  receive  some  sort  of  a  remuneration. 

The  association  may  not  feel  inclined  to  pay  a  salary 
in  keeping  with  the  work  necessary  to  maintain  the  or- 
ganization on  a  basis  as  flourishing  as  the  interests  of 
the  establishment  dictates,  therefore,  the  establishment 
may  well  afford  to  permit  the  secretary,  if  he  is  the 
right  man  for  the  job,  to  promote  the  interests  of  the 
association  and  of  the  establishment,  on  company  time. 
To  repeat:  The  one  most  important  idea  to  keep  u|> 
permost  in  the  minds  of  the  management  (Board  of  Di- 
rectors) of  an  association  is  salesmanship.  They  must 
sell  insurance  on  a  safe  basis.  Let  them  imagine  them- 
selves in  business  ;  it  will  make  better  employees  of  them 
by  showing  both  sides  of  the  business  game. 

Deal  fairly  and  squarely  with  every  member  and 
problem  that  comes  up — no  quibbling,  side-stepping  or 
sharp  practice  or  acts  open  to  siixpicion.     Look  out  for 


perverted  minds,  unduly  suspicious  and  ever  ready  to 
ascribe  selfish  motives  to  every  act  of  the  corporation. 

Ne\er  Lose  the  Coxfidence  of  Members 
Keep  posted  on  competitive  insurance  methods,  and 
know  how  they  are  progressing  among  employees  eligi- 
ble to  join  the  association  as  well  as  elsewhere.  Devise 
insurance  plans  or  policies  which  will  attract  business, 
and  }'et  be  safe  from  an  actuarial  standpoint. 

Exchange  actuarial  experiences  and  information  with 
other  associations,  to  be  sure  of  the  best  condition. 

This  topic  may  be  approached  from  any  of  the  four 
directions  represented  by  the  sociologist,  the  insurance 
man,  the  employer  and  the  employee,  but  the  points 
mentioned  should  appeal  to  e\ery  one  concerned. 
Boxus  Plaxs 
One  bonus  plan  is  in  operation  in  several  establish- 
ments w"hereby  the  employer  offers  to  pay  additional  dis- 
ability benefits  as  the  percentage  of  membership  in- 
creases. For  instance,  if  the  percentage  reaches  80  per 
cent,  of  those  eligible  for  membership,  the  employer  will 
pay  Si  per  week  as  an  additional  disability  benefit,  and 
if  the  percentage  reaches  90  per  cent.,  then  $2  a  week. 
The  objection  to  this  plan  is  that  it  is  only  paid  to 
the  sick  members.  As  most  members  feel  tliat  they  are 
not  going  to  be  sick,  this  plan  ma\'  not  induce  all  of  them 
to  work  for  more  members. 

-As  a  modification  of  this  plan,  I  believe  a  percentage 
of  the  dues  to  be  paid  by  the  employer,  increasing  as  the 
membership  increases,  wor.ld  appeal  directly  to  each 
member,  sick  or  well,  and  would  be  better  than  any  plan 
such  as  putting  cash  into  the  treasury  of  the  association 
where  it  would  be  less  noticeable. 

For  instance:  If  the  membership  in  any  department 
reaches  80  per  cent.,  the  employer  might  pay  one  cent 
per  week  of  the  dues  of  members  from  that  department, 
and  if  90  per  cent,  enroll,  the  employer  might  pay  two 
cents  per  week.  In  these  cases  the  dues  collected  from 
members  through  the  pay  roll  will  be  less  than  usual, 
making  quite  an  inducement  to  get  more  members. 

I  would,  however,  urge  one  thing  in  a  plant  having 
departments  which  are  in  any  particular  degree  isolated 
from  each  other.  If  the  percentage  of  the  whole  plant 
applies,  one  department  ma>-  feel  that  they  have  "worked 
their  heads  off"  to  get  the  desired  members  and  that 
their  efforts  have  been  of  no  avail  because  some  other 
department  has  been  asleep.  In  other  words,  the  thing 
ought  to  be  localized  so  far  as  the  lay-out  of  the  plant 
might  make  desirable. 

The  difficult}'  in  administering  this  plan  is  that  the 
percentage  of  membership  must  be  figured  each  week. 
unless  a  provision  is  made  that  the  membership  at  the 
end  of  each  quarter  shall  be  used  as  a  basis  for  the 
ne.xt  quarter,  or  else  that  each  member  receive  a  refund 
equal  to  the  company's  contribution  for  the  quarter. 

Another  objection  is  that  the  contribution  of  the 
company  coming  every  week  gets  to  be  an  old  story.  To 
keep  the  matter  alive  in  the  minds  of  the  men.  it  ought 
to  have  teeth  to  it ;  that  is,  ups  and  downs.  Along  that 
line.  I  would  suggest  a  bonus  once  each  month,  quarter 
or  half  year  of  some  percentage  of  the  dues;  say  one 
week's  dues  each  quarter  to  be  paid  by  the  company 
(consequently  not  paid  by  the  employees)  when  the 
membership  exceeds  90  per  cent,  during  the  quarter. 
\Mien  such  a  bonus  is  paid,  it  should  be  announced. 

Another  plan  for  promoting  the  interest  of  employees 
in  these  associations  is  in  force  in  some  plants  where 
pension  plans  are  in  use.  In  these  plants  onlv  members 
of  the  associations  are  eligible  for  pensions.  This  savors 
of  compulsion  too,  and  is  open  to  criticism  on  that  score 
but  at  the  same  time  such  a  plan  might  be  satisfactory. 
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At  best  ash  handling  is  a  rather  difficult  l'oi^:cr  plant 
problem  and  in  many  cases  actually  costs  more  than 
the  handling  of  the  coal  from  which  the  ashes  come. 
To  help  managers  to  turn  to  efficient  methods,  the 
author  describes  the  latest  developments  in  mechanical 
ash  luindling  equipment  and  gives  approximate  liand- 
ling  cost  per  ton.  He  also  takes  up  more  simple  means, 
including  pivoted  bucket  conveyors  and  a  combina- 
tion of  industrial  cars  and  a  skip  hoist.  , 

IHE  handling  and  disposal  of  ashes  from  furnace 
grates  of  power-house  boilers  presents  one  of 
the  most  difficult  problems  about  the  steam 
power  house.  Compared  to  the  task  of  handling  the 
coal  supply  and  the  econoni)'  which  has  been  attained 
in  this  latter  service,  the  handling  of  ashes  is  still  an 
expensive  and,  in  the  majority  of  cases,  relatively  inef- 
ficient operation.  Were  it  possible  to  segregate  accu- 
rately all  expenses  contracted  in  the  operation  of  a 
power  house,  a  summation  of  those  directly  and  indi- 
rectly chargeable  to  ashes  would,  as  a  rule,  be  found 
to  exceed  those  contracted  in  handling  the  coal  supply, 
despite  the  fact  that  several  tons  of  coal  have  to  be 
handled  for  each  ton  of  ashes. 

Maximum  economy  in  the  handling  of  ashes  was 
probably  attained  in  the  days  when  plants  were  small, 
and,  judged  by  present  day  standards,  crude!)',  expen- 
sively and  inefficiently  operated,  when  all  boilers  were 
hand  fired  and  of  limited  capacity,  and  it  was  the  duty 
of  the  boiler  man  to  rake  out  the  ashes  into  piles  about 
the  ash-pit  door,  there  to  await  shoveling  into  wheel- 
barrows by  him  or  an  assistant  and  trundling,  when  the 
opportunity  afforded,  to  some  convenient  ash  dump  in 
the  neighborhood.  It  was  backbreaking,  disagreeable 
work,  but,  as  a  whole,  in  the  old  days,  quite  satisfac- 
tory. Although  such  a  scheme  would  be  quite  inade- 
(jUate  in  these  days  of  mechanical  stokers,  large  boiler 
units,  limited  space  and  the  necessity  for  getting  the 
.ashes  away  from  the  povver  house  as  rapidly  as  pos- 
sible, nevertheless,  it  is  probable  that  the  scheme  that 
actually  solves  the  ash  handling  problem  most  econom- 
ically and  with  the  minimum  liability  to  interruption  or 
danger  of  a  collapse  in  the  system  itself  is  very  similpr 
— with  certain  refinements  tending  to  reduce  the  neces- 
sary' amount  of  manual  labor. 

Such  simple  installations  will  be  given  further  con- 
sideration a  little  later  on,  but  first  it  is  wise  to  discuss 
two  ash  handling  systems  which  represent  mechanical 
development  during  recent  years.  F)0th  systems  have 
proved  exceedingly  convenient  in  that  they  eliminate 
practically  all  labor  and  perform  the  task  in  a  highly 
desirable  way,  inasmuch  as  no  clouds  of  fine  ashes  are 
raised.  From  a  mechanical  point  of  view^both_S3'^ei2ls 
are  highly  efficient,  but  certain  failings  and  possibilities 
of  danger  shnuld  frankly  be  pointed  out,  not  in  any  way 
to  discredit  the  systems,  but  in  order  that  factory  man- 
agers may  be  made  cognizant  of  the  risks  and  thus  be 
enabled  to  guard  against  them. 

Suction  Conveyors  for  Handling  Ashes 
Particularl)-  suitable  for  plants  of  considerable  siz-e 
is  a  system  for  handling  ashes  which  utilizes  the  rush  of 
air  through  a   convevnr  duel,  or  i)ipc,   to  an  el-;vated 
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storage  tank,  where  a  certain  degree  of  vacuum  is  main- 
tained by  means  of  a  high  speed  exhaust  fan.  This 
lepresents  the  most  highly  developed  mechanical 
method  of  accomplishing  the  ash  handling  task.  The 
conveyor  proper  consists  of  a  heavy  cast-iron,  or  steel, 
pipe  running  before  the  various  boilers,  under  the  boiler 
room  floor,  and  in  which  small  intakes  are  located  for 
the  leceipt  of  the  ashes  from  each  boiler.  This  con- 
vex or  pipe  continues  out  to  an  outdoor  elevated  storage 
tank-  into  which  the  ashes  are  sucked.  The  various  in- 
takes leading  to  the  conveyor  duct  are  kept  tightly 
closed,  excepting  when  the  conveyor  is  being  actually 
charged  with  ashes. 

When  the  conveyor  is  to  be  operated,  the  boiler  man 
simply  rakes  the  ashes  to  the  intake,  then  he  removes 
the  cover  and  the  rush  of  air  through  the  opening  toward 
the  partly  exhausted  storage  tank  takes  the  ashes  with 
it.  The  ashes  are  transported  virtually  in  suspension, 
so  there  is  relatively  little  abrasion  caused  by  the  swiftly 
moving  ashes  on  an}-  straight  runs  of  the  conveyor  duct. 

Whenever  the  direction  of  the  conveyor  duct  changes, 
however,  the  flying  ashes  are  impinged  obliquely  against 
the  far  side  of  the  pipe,  or  connection,  i.  e.,  the  elbow, 
with  considerable  force  and  the  result  is  a  severe  scour- 
ing action  which  will,  in  a  short  time,  wear  through  any 
elbow  of  ordinary  construction.  This  abrasive  wear  is 
the  chief  cause  of  direct  deterioration  of  suction 
conve\-ors. 

To  reduce  it  the  elbows  are  made  with  removable 
backs  of  hard  manganese  steel,  carborundum,  reinforced 
glass  ,or  other  material  possessing  high  resisting  proper- 
ties. These  elbows  are  placed  wherever  the  general  path 
of  the  conveyor  duct  makes  a  change  in  direction,  and 
.so  pronounced  is  the  abrasive  action  of  the  fine  particles 
of  ashes  that  the  hardest  elbow  is  brought  to  a  high 
state  of  polish  in  a  short  i>eriod  of  service.  The  pol- 
ished surface  then  tends  to  reduce  the  rate  of  deteriora- 
tion and.  at  the  same  time,  to  prevent  loss  of  carrying 
capacity  by  any  slowing  down  of  the  rushing  air. 

The  exhaifit  fan  creating  the  partial  vacuum  in  the 
storage  tank,  removes  the  air  from  the  top  part  of  the 
lank.  Between  the  exhaust  connection  and  the  dis- 
charge inlet  of  the  conveyor  duct  a  water  spray  plays 
en  the  ashes  as  they  enter  the  storage  lank,  quenching 
them  and  precipitating  the  fine  ])arlicles  which  would 
otherwise  be  sucked  into  the  intake  of  the  fan.  As  the 
operation  of  the  system  depends  upon  the  success  with 
which  the  air  is  exhausted  from  the  tank,  it  is  necessary 
that  this  exhaust  tank  be  made  air  tight,  with  admission 
of  air  nnlv  possible  through  the  conveyor  duct,  via  the 
opened  intakes  in  front  of  the  boilers. 

The  ashes  being  carried  in  virtual  su.spension,  the 
carrving  capacity  of  a  suction  conveyor  is  quite  limited, 
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necessitating  more  continuous  operation  than  equipment 
which  carries  the  ashes  in  buckets  or  cars.  A  4-inch 
suction  conveyor,  i.  e.,  one  with  a  conveyor  duct  of 
4-inch  pipe,  has  a  carrying  capacity  but  little  over  2J/2 
tons  per  hour,  while  a  12-inch  conveyor,  about  the 
largest  size  employed,  has  an  hourly  capacity  of  some- 
what less  than  25  tons  an  hour.  The  capacity  of  con- 
veyors between  these  limiting  sizes  varies  directly  as 
the  square  of  the  conveyor  duct  diameter.'' 

The  diameter  of  the  conveyor  duct,  besides  governing 
the  carrying  capacity  of  the  system,  governs  also  the 
size  and  power  of  the  exhaust  fan  and,  as  the  exhauster 
is. the  chief  item  of  expense,  the  cost  of  an  installation 
for  one  or  two  boilers  is  very  nearly  as  great  as  the  cost 
for  one  caring  for  a  much  larger  boiler  plant.  Also,  the 
consumption  of  power  is  nearly  the  same  in  a  short  con- 
veyor system  as  in  a  long  one  of  equal  capacity.  These 
peculiarities  tend  to  limit  the  use  of  such  methods  of 
handling  ashes  to  the  larger  plants  where  the  high  in- 
itial cost  of  installation  and  the  cost  of  maintenance  are 
discounted  by  continuity  of  operation  made  possible  by 
the  large  quantity  of  ashes  handled. 

The  net  cost  of  handling  4,500  tons  of  ashes  during 
the  year  with  an  8-inch  suction  conveyor,  which  has  an 
ash  handling  capacity  of  loji  tons  per  hour,  was,  prior 
to  the  present  high  cost  of  equipment,  etc.,  and  includ- 
ing all  expenses — interest,  taxes,  insurance,  operating, 
power,  etc. — in  the  neighborhood  of  $2,250,  that  is,  50 
cents  per  ton  with  power  valued  at  two  cents  per  horse- 
power hour.  Such  capacity  would  entail  an  average  use 
of  the  conveyor  of  i}4  hours,  at  maximum  capacity,  per 
day  throughout  the  year.  The  same  equipment  handling 
9,000  tons  of  ashes  during  the  year,  calling  for  an  aver- 
age operating  service  of  three  hours  per  day  at  capacity, 
or  considerably  longer  as  customarily  employed,  would 
have  entailed  a  total  expense  of  about  $2,700,  or  30  cents 
per  ton. 

These  figures  are  typical  of  before  the  \\ar  co-ts,  and 
would  be  considerably  higher  today,  even  were  it  still 
possible  to  keep  the  cost  of  power  close  to  two  cents  per 
horsepower  hour,  as  from  nearly  90  to  approximately  /^ 
per  cent,  of  the  respective  costs  are  chargeable  to  the 
"fixed  charges"  established  by  the  initial  cost  of  the 
equipment.  This  "fixed  charges"  item  having 
increased  50  or  more  per  cent.,  the  respect-ve 
costs  per  ton  would  now  probably  exceed 
75  and  42  cents,  respectively. 

Provided  no  large  clinkers  are  formed  tijat 
have  to  be  broken  up  before  feeding  to  the 
conveyor  duct,  there  is  no  question  but  that 
the  suction  system  of  handling  ashes  is  the 
most  convenient  so  far  evoh'ed.  and  'S  to  be 
highly  recommended  for  the  plant  that  can 
aftord  the  high  initial  cost  of  installatir'n. 
When  nothing  unforeseen  occurs  in  the  boiler 
room  and  the  suction  conveyor  is  in  good 
operating  condition,  the  system  is  about  as 
nearly  "fool  proof"  as  any  system  for  me- 
chanical handling  of  ashes  can  well  be,  for  it 
is  impossible  for  the  careless  fireman  to  force 
unbroken  clinkers,  or  any  other  material 
which  might  choke  up  the  conveyor  duct, 
through  such  small  intakes  as  are  provided 
for  the  ordinary  feed  of  fine  ashes.  There  is 
one  note  of  warning,  however,  that  should  he 
sounded,  for,  this  point  neglected,  the  highly  efficient 
system  might  turn  out  as  deadly  as  a  German  bomb. 

Should  it  be  necessary  to  pull  an  active  fire  in  an 
emergency,  a  serious  accident  might  occur  were  incan- 
descent particles  of  coal  passed  into  the  conveyor  duct. 
These  glowing  pieces  lose  little  of  their  heat  during  their 


brief  journey  through  the  conveyor  and  reach  the  water 
spray  at  close  to  grate  temperature.  The  still  incan- 
descent fuel  may  give  off  explosive  coal  gases  and  even 
disintegrate  the  water  vapor,  as  in  the  case  of  a  suction 
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gas  producer.  These  explosive  gases  collect  in  the  jjock- 
ets  formed  in  the  top  part  of  the  confined  storage  tank 
— despite  the  suction  of  the  exhaust  fan — and  have  been 
exploded  with  disastrous  results  by  a  piece  of  incan- 
descent fuel  sucked  into  the  tank.  The  danger  of  such 
an  accident  is  slight,  it  is  true,  but  the  seriousness  of 
ihe  danger  makes  its  mention  advisable — particularly 
as  all  risk  can  easily  be  avoided  by  the  exercise  of  a 
little  care.  A  timely  word  of  warning:  incandescent 
luel  should  never  be  fed  to  the  conveyor. 

Ste.\m  Jet  Suctiox  Coxveyor 
.\nother  system,  one  also  employing  the  rush  of  air 


R.^KIiVG    ASHES    INTO    THE    INTAKE    HOPPERS    OF    A    SUCTION    CON- 
VEYOR SYSTEM.    CONVEYOR  DUCT  DIRECTLY   BENE.\TH    THE  FLOOR 

through  a  conveyor  pipe,  or  duct,  to  carry  tlie  ashes  in 
suspension,  and  one  which  is  more  suitable  for  a  plant 
of  small  boiler  capacity  than  the  more  expensive  sys- 
tem just  described,  is  a  system  in  which  a  jet  of  live 
steam  is  directed  into  the  conveyor  duct  at  some  point 
bevond  the  last  intake  for  ashes — usuallv  at  about  the 


July,  1918 


ECONOMIC  HANDLING  OF  ASHES 


19 


point  where  the  conveyor  duct  rises  to  elevate  the  ashes. 
The  steam  jet,  discharging  in  the  direction  of  travel, 
creates  a  vacuum  of  i6  or  25  ounces  of  water  and  in- 
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duces  a  rapid  flow  of  air  through  the  conveyor  duct, 
from  any  open  charging  intake.  Such  an  installation  will 
elevate  ashes  as  much  as  a  hundred  feet,  convey  them 
over  horizontal  stretches  of  several  hundred  feet  and  up 
a  reasonably  tall  section  of  vertical  conveyor  duct  to 
the  elevated  storage  tank. 

The  diameter  of  the  conveyor  duct  is  usuall)-  made 
6  or  8  inches,  and  the  capacity  of  the  convenors  is  usu- 
ally about  the  same  as  that  of  the  more  elaborate  suction 
systems,  namely,  about  5^4  tons  per  hour  for  the  6-inch 
conveyor  and  10^  tons  for  the  8-inch.  To  handle  such 
a  quantity  of  ashes,  about  7  or  8  per  cent,  of  the  steam 
generated  by  the  boilers  cared  for  is  required,  but  only 
while  the  conveyor  is  in  actual  operation.  In  one  plant 
where  careful  measurement  of  steam  consumption 
was  made,  1,850  pounds  of  steam,  under  no  pounds 
gage  pressure,  were  required  to  handle  7  tons  of  ashes 
from  four  400  horsepower  boilers. 

In  this  steam  jet  vacuum  system,  the  ashes  are  usu- 
ally allowed  to  accumulate  in  hoppers  below  the  grates 
and  only  fed  to  the  conveyor  duct  during  periods  when 
steam  can  safely  be  withdrawn  from  the  boilers  for 
the  service  of  creating  the  required  suction  in  the  con- 
veyor duct.  The  ashes  are,  therefore,  usually  com- 
paratively cool  when  they  pass  through  the  conveyor 
and  contact  with  the  steam  jet  is  sufficient  to  settle  the 
fine  particles  of  dust  and  deliver  the  ashes  to  the  stor- 
age tank  in  a  suitably  quenched  condition. 

The  vv'ear  at  conveyor  duct  elbows,  etc.,  is  nearly  as 
marked  as  in  the  vacuum  system  employing  an  exhaust 
fan,  and  deterioration  may,  in  this  second  .system,  be 
somewhat  aggravated  on  any  horizontal  or  vertical 
stretcli  after  tlie  ashes  have  come  in  contact  with  the 
expanding  steam  by  the  formation  of  acid  fumes.  How- 
ever, the  storage  lank  in  this  system  may  be  ventilated 
and  so  allow  for  the  escape  of  fumes  and  any  explosive 
gases  which  may  be  generated  and  carried  into  the 
tank. 

I'or  the  power  house  williin  the  capacity  of  the  steam 
jet  suction  conveyor,  the  system  is  an  economical  and 
convenient  one  to  install.  In  the  plant  previously  re- 
ferred to  as  keeping  a  record  of  steam  consumi)tion — 
a  ])lant  operating  four  400-horsepovver  boilers,  some  in- 


teresting costs  (current  in  1915)  were  estimated.  Eight 
;ind  two-thirds  tons  of  ashes  were  handled  per  day, 
the  coal  containing  about  12  per  cent.  ash.  To  econ- 
omize as  much  as  possible  in  the  use 
of  steam,  two  men  were  employed  to 
feed  the  conveyor  duct  intakes,  the 
wages  chargeable  to  such  operation 
estimated  at  5^  cents  per  ton  of 
ashes.  The  initial  cost  of  the  in- 
stallation had  been  $1,800.  that  is, 
$1,000  for  the  tank  and  $800  for  the 
piping,  etc.  The  usual  rates  for  in- 
terest on  investment,  taxes,  insar- 
ance,  etc.,  would  place  die  "fixed 
charges"  at  close  ro  5;54  cents  per  ton 
of  ashes.  Depreciation  of  the  ash 
tank  was  figured  at  8  per  cent,  and 
that  of  the  conveyor  duct,  etc.,  at  40 
per  cent.,  adding  a  depreciation  ex- 
pense of  13  cents  per  ton  of  asties 
liandled.  The  sum  of  these  expenses 
and  that  for  the  steam,  placed  at 
20  cents  per  1,000  pou.ids,  totals  to 
-9/4  cents  per  ton  of  ashes. 

Though    some    of    the    items    en- 
tering    into     the     foregoing     calcu- 
lations   may    appear    to    have    been 
rather    arbitrarily    established,     the 
sum  total  does  indicate  quite  closely  the  cost  of  oper- 
ating such  a  system   under   conditions   existing   about 
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1915 — about  .50  cents  per  ton  of  ashes — but  these 
figures  would  be  quite  niateriall)-  increased  today, 
as  about  60  per  cent,  of  all  costs  are  effected 
directly  by  the  initial  cost  of  equipment.  If  the 
installation  should  cost  $3,000,  instead  of  $1,800 — as  it 
now  very  probably  would — and  if  wages  were  increased 
40  [ler  cent,  the  cost  per  ton  for  handling  the  ashes 
would  be  increased  to  46  cents,  even  though  the  steam 
rate  might  not  change  from  20  cents  per  1,000  pounds. 

Pivoted  Bucket  Carriers  for  H.andi.ing  Ashes 
In  a  plant  employing  pivoted  bucket  carriers  for 
handling  the  coal  suppl}',  the  return  run  of  the  carrier 
can  frequently  pass  under  the  furnace  grates,  the  buck- 
ets loaded  through  chutes  extending  from  the  ash  pits 
and  the  coal  handling  equipment  thus  utilized  to  carry 
the  ashes  to  an  o\erhead  storage  bin  from  which  they 
ma\-  be  subsequently  reclaimed.  The  pixoted  bucket 
carriers,  when  employed  to  handle  ashes  as  well  as  coal, 
bhould  preferably  be  made  of  malleable  iron,  instead 
of  steel,  better  to  resist  the  deterioration  incident  to  the 
handling  of  hot  or  wet  ashes.  This  possible  additional 
expense,  together  with  the  few  e.xtra  feet  of  conveying 
equipment  required  to  conduct  the  carrier  through 
the  ash  tunnel  below  the  boilers,  and  the  cost  of  the 
power  actually  consumed  in  handling  the  ashes  repre- 
sent the  more  obvious  expenses  chargeable  to  the  han- 
dling of  ashes  by  such  a  system — labor  being  almost  a 
negligible  quantity.  For  this  reason,  where  the  layout 
of  the  plant  permits  such  an  arrangement,  such  use  of 
the  pivoted  carrier  for  handling  both  coal  and  ashes 
has  considerable  popularit}'. 

Economic  as  this  two  service  arrangement  would  ap- 
pear to  be,  it  has  been  found  of  questionable  economy 
in  a  number  of  cases.  The  clouds  of  fine  dust  which 
cannot  ver\-  well  be  avoided  in  the  tunnels  where  the 
buckets  are  loaded,  are  extremely  penetrating  and  cause 
rapid  deterioration  and  wear  of  all  moving  parts  So 
serious  is  this  point  with  equipment  as  expensive  as 
a  pivoted  bucket  carrier  system  that  in  a  number  of 
plants  it  has  been  found  advisable  to  remodel  the  con- 
veying systems — the  coal  handling  equipment  being 
simplified  as  much  as  possible  and  used  only  for  han- 
dling coal  and  a  suction  conveyor  installed  for  handling 
the  ashes.  Despite  the  high  cost  of  such  ash  handling 
system,  the  alteration  has  proved  to  be  a  money  saver. 

IxDrsTRI.\L    C.VKS    FOR    HANDLING    ASHES 

The  best  method  of  handling  ashes  from  the  boiler 
room  to  the  outside  storage  is  in  hand-propelled  indus- 
trial cars  on  tracks  in  a  tunnel  passing  under  the  ash 
pits  of  the  boiler  grates.  It  is  advantageous  to  give  the 
ash  car  tracks  a  slight  down  grade  in  the  direction  of 
loaded  car  travel,  to  assist  in  starting  the  cars  and  run- 
ning them  out  of  the  boiler  plant.  When  the  tracks 
issue  from  beneath  the  boiler  room  building,  they  should 
lead  to  a  conveniently  located  charging  pit  for  the 
elevating  equipment  to  be  emploxed  in  raising  the  ashes 
to  the  overhead  storage,  bin. 

For  elevating  the  ashes  to  the  storage  bin,  the  cheap- 
est and  most  efficient  rig  to  employ  is  a  simple  skip 
hoist.  It  presents  the  fewest  number  of  moving  parts 
for  the  fine  and  penetrating  ash  dust  to  cut  and  score, 
and,  when  properly  counterbalanced — one  skip  against 
another,  or  by  plain  counterweights — is  quite  economi- 
cal in  the  use  of  power. 

\\  here  an  accurate  record  of  the  weight  of  ashes  is 
desired  to  check  against  the  weight  of  coal  consumed, 
the  industrial  cars  for  collecting  the  ashes  from  the  ash 
hoppers  beneath  the  respective  boilers  may  be  replaced 
by  ash  weigh-lorries  of  the  hand-operated  type.      By 


means  of  these  lorries  the  amount  of  ashes  collected 
from  each  ash  pit  can  be  conveniently  weighed  before 
delivery  to  the  skip-hoist  feeding  hopper,  or,  as  in  the 
more  approved  construction,  before  being  discharged 
directly  to  the  skip. 

For  small  power  houses  and  those  of  medium  size — a 
few  hundred  horsepower — the  handling  of  ashes  by 
means  of  industrial  cars  and  a  simple  hoisting  rig,  like 
the  skip-hoist,  cannot  be  bettered.  The  lajout  is  low 
in  first  cost,  simple  in  operation,  exceedingly  durable, 
with  low  maintenance  charges,  flexible  and  requires  but 
httle  power  to  drive  the  skip  motor.  It  is  almost  "fool 
proof"  and,  by  making  the  ash  hoppers  under  the  boiler 
grates  of  generous  proportions,  ample  time  is  provided 
lor  making  the  rare  repairs  called  for  by  the  rig,  so 
that  there  is  little  excuse  for  a  breakdown  of  the  equip- 
ment. Furthermore,  it  is  almost  as  simple  as  the  old 
time  wheelbarrow  method  of  handling  ashes,  and  is 
much  more  efficient,  neither  does  it  require  any  skilled 
or  high  priced  help  for  attendance  or  operation. 


How   Physical   Training  Helps 

Factory  Executives 

By  Do  C.  Stanbrough 

General  Superintendent,  Packard  Motor  Car  Company 
r  is  generall}-  conceded  by  people  engaged  in  voca- 
tional occupations  that  a  certain  amount  of  regular 
exercise  is  necessary  to  the  physical  and  mental 
well  being  of  an  individual,  but  the  admission  of  the 
benefit  does  not  help  unless  some  ready  means  for  ex- 
ercise can  be  provided.  The  human  race  is  naturally 
lazy,  and  the  majority  of  people  will  not  put  themselves 
out  to  obtain  physical  stimulation.  In  modern  indus- 
trial life,  even  if  an  individual  is  disposed  to  take  proper 
exercise,  the  time  required  can  hardly  be  spared.  ^lost 
of  our  large  industries  are  on  the  outskirts  of  communi- 
ties, consequently,  considerable  time  is  consumed,  even 
with  a  motor  car,  to  travel  from  one's  place  of  business 
to  the  club  or  gymnasium  in  which  exercise  can  be  ob- 
tained under  proper  supervision. 

But  the  question  naturally  arises.  Is  systematic  exer- 
cise necessary  to  successful  industrial  life?  On  first 
thought  the  answer  will  be.  No,  for  the  rea:^on  that  in- 
dustry has  prospered  for  many  years  without  the  gym- 
I'asium  as  a  part  of  its  equipment;  but,  on  the  other 
hand,  we  have  many  things  in  industry  today  which  the 
practice  of  yesterday  would  have  derided.  Today  we 
bring  men  and  women  into  our  factory  and  give  them 
instruction  at  good  pay  in  order  that  they  may  be  able 
to  serve  industrw  \Ve  liave  established  recreation  fields 
with  complete  athletic  equipment  for  our  employees ;  we 
have  bands,  baseball  diamonds;  bowling  alleys  and  vari- 
ous other  forms  of  amusement  and  distractions  for  our 
organizations. 

It  does  not  take  much  of  a  stretch  of  the  imagination 
to  realize  that  the  proper  care  and  phxsical  well-being 
of  the  executive  force  is  a  problem  which  cannot  be  put 
lightly  aside,  and,  under  the  tension  which  has  come  to 
modern  business  as  a  result  of  the  scarcity  of  skilled 
executive  help,  it  is  absolutely  essential  to  conser\'e  and 
build  up  in  every  way  the  energies  of  those  carrving  the 
greatest  mental  burden.  The  body  is  the  storehouse  of 
the  mind  and  clear  thinking  can  only  be  stimulated  by 
an  active  bod\'.  Most  men  who  have  reached  responsi- 
ble executive  positions  have  arrived  through  their  ability 
to  drive  themselves  to  the  issue  regardless  of  their  state 
of  health.  A  capable  executive  is  not  a  man  who  will 
let  a  headache  or  any  of  the  minor  ills  deter  him  in  the 
jierformance  of  his  duty.     If,  through  a  certain  amount 
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of  well  directed  physical  effort,  his  circulation  can  be 
improved  and  he  can  be  relieved  of  the  bodily  ills,  he 
has  that  much  more  driving  force  left  to  put  behind  the 
conduct  of  his  business  and  he  is  amply  repaid. 

EXPERIEXCE   OF  THE    PACKARD  COMPANY 

Our  experience  nt  the  Packard  Motor  Car  Company 
in  furnishing  an  opportunity  for  physical  training  to  our 
executives  is  possibly  unique,  and  may  be  of  interest  in 
the  guidance  of  those  who  desire  to  undertake  this  work. 
In  June,  1917,  the  project  was  first  bro.'ched  bv  the 
Vice-President.  Mr.  F.  B.  Beall,  who  had  always  made 
it  a  practice  of  taking  a  certain  amount  of  exercise  at 
a  local  athletic  club,  but  tins  entailed  a  considerable 
waste  of  time  and,  consequently,  irregularity  as  it  was 
not  always  convenient  to  go  the  necessary  distance  to 
obtain  a  "work-out."  It  was  agreed  that  if  the  company 
would  furnish  the  room,  that  those  interested  would  fur- 
nish the  equipment,  secure  a  competent  instructor  and 
provide  for  the  maintenance  of  the  gymnasium — it  being 
our  e.xperience  that  projects  of  this  nature  succeed  best 
if  supported  by  the  individuals  interested.  The  equip- 
ment at  first  consisted  of :  Shower  with  hot  and  cold 
water,  electric  bath  cabinet  for  skin  eliminations,  medi- 
cine ball  weighing  about  8  pounds,  platform  scale  ot  a 
dispensary  type,  70-pound  bar  bell  and  a  collection  of 
smaller  bells,  10  x  lo-foot  mat,  a  set  of  loounce  gloves 
and  wall  type  exercise  machine. 

The  services  of  a  comjietent  instructor  who  was  a 
graduate  of  the  McFadden  .School  in  Chicago  was  se- 
cured and  with  him  part  of  the  equipment. 

The  plan  laid  down,  one  that  has  since  been  fallowed 
with  practically  no  change,  was  to  give  individual  in- 
s-truction  to  each  man,  it  being  realized  that  the  object 
of  the  exercise  was  to  stimulate  particular  individuals, 
iind  the  result  sought  could  onl\-  be  secured  by  complete 
and  individual  attention.  Instruction  was  started  at  10 
o'clock  in  the  morning  and  lasted  until  6  p.  m.,  each  in- 
dividual being  given  one  hour  three  days  a  week,  the 
hours  being  assigned,  so  far  as  possible,  to  suit  the  con- 
venience of  the  individual.  It  was  understood,  of 
course,  that  if  a  man's  hour  was  from  11  to  12  on  Mon- 
days, Wednesdays  and  Fridays,  he  had  to  be  there  or 
lose  his  turn.  Inasmuch  as  each  man  paid  for  instruc- 
tion on  a  monthly  basis,  it  was  evident  that  it  was  to  the 
man's  interest  to  get  value  received.  The  instructions 
were  varied  with  the  individuals,  but  they  consisted  ni 
general  as  follows : 

1.  Medicine  ball  work  to  warm  vp. 

2.  Floor  work  far  the  abdomen,  neck  and  chest. 
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3    Rings  to  stretch  the  muscles  of  the  arms  and  back. 

4.  A  few  minutes  on  the  mat,  wrestling,  or  several 
rounds  with  the  gloves  to  work  up  a  perspiration. 

5.  An  oil  rub. 

6.  Cabinet  bath  for  about  seven  minutes  or  until  the 
individual  was  perspiring  freely. 

7.  Hot  and  cold  shower. 

Only  four  of  the  executives  made  a  start  at  first. 
However,  it  was  not  long  before  all  the  hour  periods 
were  filled  and  it  became  necessary  for  the  newcomers 
to  double  up.  Today  we  are  handling  22  men  six  day.=;  a 
week  between  the  hours  of  10  a.  m.  and  6  p.  m. 

The  privilege  of  the  gymnasium  is  accorded  all  the 
executives  upon  application.  A  $10  fee  is  charged  these 
who  have  the  hour  periods,  while  $7  is  charged  when 
two  men  double  up. 

Some  Remarkable  RESi'i.rs 

Our  experience  with  the  gymnasium  has  shown  us 
several  remarkable  results.  In  the  first  p'ace,  the  men 
who  have  stuck  to  the  course  have  shown  a  remarkable 
improvement  in  general  vigor,  have  clear  skins,  clear 
eyes  and  give  every  evidence  of  the  snap  and  ginger 
which  goes  with  the  well  body ;  second,  these  men  have 
been  remarkably  free  from  illness  and  the  loss  of  time 
irom  illness  has  been  entirely  eliminated.  In  ,t  recent 
epidemic  of  ill  feeling  which  hit  the  factory  while  ap- 
]iro-ximately  40  per  cent,  of  the  office  forte  was  under 
the  weather  for  one  or  more  days,  not  one  of  the  men 
taking  the  gymnasium  work  was  absent  on  account  of 
sickness.  The  general  results  which  have  been  obtained 
are  set  forth  in  the  table  below.  This  shows  averages 
rnd,  of  course,  we  all  know  the  average  result  is  the  one 
that  counts : 


Characteristic 
Weight 
.'^^houlders 
Chest,  normal 
Chest,   small 
Cliest,  expanded 
Biceps,  contracted 
Forearm,  contracted 
Waist 
Thigh 
Calf 
Neck 


Change 
—5-37  pound 
-)-i.io  inch 
-|-I.i2  inch 
+0.35  inch 
-(-1.5  inch 
+0.75  inch 
-fo.8i  inch 
— 2.00  inch 
-I-O.69  inch 
-j-0.12  inch 
4-0.44  inch 


To  get  good  results  from  the  exercise,  it  is  (if  great 
importance  that  the  man  be  interested  in  the  exercise 
proposed,  and  it  has  been  the  aim  of  the  instructor  to  in- 
vent and  assign  exercises  which  appeal  to  the  men 
individually. 

The  two  accompanying  views  show  the  gymnasium 
?nd  the  simplicity  of  its  equipment. 
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A  rapidly  growing  busim-ss  has  c-omp,-iu;i  inc  Lha- 
mond  Chain  and  Manufacturing  Company  to  erect  and 
equip  a  new  plant.  Five  older  manufacturing  build- 
ings have  been  vacated  into  the  nezv  so  that  produc- 
tion is  now  unified  at  one  center.     This  article  takes 

.N  a  site  comprising  live  acres  of  land  situated  only 
five  blocks  from  the  shipping  center  of  the  city 
of  Indianapolis,  Indiana,  at  the  intersection  ot 
Kentucky  Avenue  and  West  Street,  The  Diamond  Lham 
and  Manufacturing  Company  has  just  erected  a  new 
plant  which  is  already  employing  a  thousand  workers. 
This  site  is  less  than  a  block  from  the  main  lines  of 
transportation  and  the  plant  is  served  by  its  own  rail- 
road sidings. 

The  main  building  is  four  stories  in  height  with 
building  line  dimensions  of  6o  x  460  feet,  has  two 
wings  or  projections  on  the  front  as  shown  m  Figure  i, 
and  three  service  towers  at  the  rear  as  shown  in  Figure 
6.  The  building  area  of  the  main  building  is  some 
120,000  square  feet.  Adjoining  the  main  building  in 
the  rear  is  a  one  story  structure  with  a  monitored  roof. 
It  is  80  feet  wide  by  300  feet  long  and  is  illustrated  m 
Figure  6. 

The  layout  of  these  buildings  with  reference  to  the 
site  is  such  that  they  can  be  easily  added  to  as  the 
business  continues  to  expand. 

The  type  of  construction  is  reinforced  concrete  with 
mushroom  columns  and  a  slab  floor  in  the  main  build- 
ing, and  a  column,  girder  and  beam  ceiling  in  the  single 
story  building.  Figures  2  and  3  show  the  interior  con- 
struction of  the  single  story  building  and  Figures  4  and 
5  of  the  main  building. 

In  keeping  with  the  best  of  modern  factory  design 
the  side  walls  of  both  buildings  carry  a  high  percentage 
of  glass  to  admit  a  maximum  amount  of  natural  light. 
With  the  exception  of  some  special  departments,  as  the 
furnace  room,  the  floor  surface  is  wood  laid  lengthwise 
of  the  floor,  that  is,  in  line  with  the  direction  of  trucking. 
The  interiors  are  painted  white  as  shown  by  the  il- 
lustrations and  the  effect  of  the  mushroom  column 
head  is  to  eliminate  pockets  and  surface  that  would 
gather  dust  and  to  do  away  with  shadows. 

The  window  sash  are  of  steel  glazed  with  clear  glass. 


,1"  ^unslni.t:^iial  dinJ  ciii;incering  features  of  the 
buildings  and  illustrates  a  number  of  the  shop  depart- 
ments. A  well-appointed  labor-maintenance  department 
with  rest  room,  hospital,  lunch  room  and  cooperative 
grocery  store   are  show'n    in    the  follozving  pages. 

The  heating  coils  are  arranged  in  stacks  on  the  curtain 
v.all  beneath  the  v.-indows.  This  feature  is  well  shown 
in  Figure  5.  X'entilation  to  the  outside  air  is  obtained 
through  center  pivoted  sash,  a  number  of  which  are 
shown  open  in  this  same  view. 

The  overhead  fixtures  as  line  shafting,  counter  shaft- 
ing, and  the  like  are  attached  to  the  slab  concrete  ceil- 
ing' with  a  minimum  of  drop  to  do  away  with  the  cut- 
ting ofif  of  natural  light. 

Artificial  lighting  is  arranged  on  the  system  of  gen- 
eral illumination  with  a  large  number  of  medium  ca- 
pacity lamps.  These  are  set  in  rigid  fixtures  having  a 
considerable  drop  from  the  ceiling.  Figure  5  again 
well  illustrates  this  feature. 

The  service  towers  of  which  there  are  three  shown 
on  the  rear  of  the  building  in  Figure  6,  contain  the 
wash  rooms,  toilet  rooms,  stair  cases  and  elevators.  The 
placing  of  these  utilities  outside  of  the  main  floor  area 
leaves  the  latter  entirely  free  from  the  installation  of 
producing  equipment.  This  feature  is  well  illustrated 
by  the  perspectives  of  Figures  4  and  5.  At  the  left 
hand  of  Figure  4  can  be  seen  a  rolling  steel  door,  oc- 
cupying the  greater  part  of  one  bay,  and  giving  access 
to  the  elevator  in  one  of  the  service  towers. 

The  Single  Story  Building 
The  single  story  building  which  has  been  previously 
mentioned  is  devoted  to  the  storage  of  raw  stock  and 
a  few  special  departments,  as  the  hardening  and  tem- 
pering room.  A  general  view  of  the  stock  storage  racks 
for  bar  steel  is  given  in  Figure  2,  and  a  \iew  in  the 
furnace  room  is  shown  in  Figure  3. 

Raw  materials  brought  in  railroad  cars  are  unloaded 
directly  at  car  floor  height.  To  note  this  feature  refer 
to  Figure  6.  Along  one  end  of  this  storage  building  is 
a  platform  for  use  of  teams.  This  is  also  shown  in 
Figure  6. 

Steel   as  unloaded  is  gaged,  weighed  and  inspected 


FIG.  I.     EXTERIOR  \ 
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FIG.  6.      EXTERIOR  VIEW  OF  REAR  OF  DIAMOND  CHAIN   COMTANV's   FACTORY 


for  qualit}-.  It  is  then  placed  in  proper  storage  either 
in  substantial  metal  racks  as  shown  in  one  of  the  center 
bays  in  Figure  2,  or  else  in  convenient  piles  upon  the 
floor. 

The  arrangement  of  the  furnace  room  needs  little 
comment  except  to  point  out  the  monitor  with  center 
pivoted  sash  in  the  windows  for  the  escape  of  heat 
and  fumes.  The  placing  of  the  dipping  tanks  is  a  fea- 
ture   worthy    of    notice    for    these    are    stretched    out 


roughly  along  the  arc  of  circle  and  are  served  by  a 
hoist  on  a  bent  circular  track  overhead. 

Another  department  not  shown  in  these  illustrations 
is  the  rattling  room,  where  the  parts  after  case  hard- 
ening are  rattled  to  give  them  the  desired  finish. 

The  Assembly  Dep.-vrtment 

4  and  5  show  assembly  departments.     The 
ooden   benches   covered   with 


Figure: 
first   is   ecjuipped   with 


FlC.     2.        K.\\\     STOCK     ROOM 
FIG  4.      FOURTH  FLOOR— ASSEMBLY  DEPARTMENTS 


in,.  3.      A  niKNKR  OF  FIRNA(  K  ROO.M 
FIG.  5.      STAGGERED  ARRA.NGF.MENT  OF  ASSEMBLY  TABLES 
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FIG.  8.      INSTALLING   MACHINE  OX   FIRST  FLOOR 

metal  tops  and  spaced  off  into  sections,  one  for  each 
worker.  Over  the  center  edges  of  the  benches  in  the 
middle  aisle  hang  hoists  from  I-beam  tracks  used  m 
lifting  and  dumping  boxes  of  parts.  One  of  these  boxes 
in  a  position  to  be  emptied  is  shown  near  the  center  of 
the  view  of  Figure  4. 

Turning  now  to  Figure  5,  we  see  an  unusual  arrange- 
ment of  the  assembling  benches  in  that  they  are  placed 
diagonally  across  the  room  instead  of  parallel  to  the 


FIG.   9.      CHAIN   DRIVE   IN   USE   THROUGHOUT   FACTORY 

side  walls  or  perpendicular  thereto.  There  are  two 
principal  reasons  for  this  plan,  one  being  the  economy 
of  floor  space  and  the  other  the  insuring  of  an  adequate 
amount  of  natural  light  for  each  worker.  This  system 
is  somewhat  new,  and  possibly  in  no  other  plant  has  it 
been  worked  out  with  more  care  or  detail. 

Attention  is  called  to  the  type  of  bench  used  in  this 
department.     It  is  constnirrcrl  of  metal  throughout  and 


).      WELFARE    OFFICES,    REST   ROOM,    ETC. 
employees'   LUNCH    ROOM,   THIRD    FLOOR 


FIG.    II.      FIRST   AID   ROOM 
FIG.    13.      COOPERATIVE  GROCERY   STORE 


July,  1918 


WORKMANSHIP  AS  AN  EFFICIENCY  AIM 


FIG.    7.      VIEW    IN    GENERAL    OFFICES 

SO  arranged  that  each  girl  has  a  bench  section  in  front 
of  her  and  at  her  left  liand  and  around  the  edge  of  her 


working  space  can  be  hung  rows  of  metal  boxes   for 
use  in  whatever  classifying  of  parts  is  found  necessary. 

The  General  Office 

Figure  7  is  a  view  of  the  general  office  showing  that 
the  same  type  of  floor,  ceiling  and  wall  construction  is 
presen-ed  and  also  indicating  the  type  of  interior  par- 
tition which  has  been  adopted  to  divide  the  various  sec- 
tions. The  artificial  lighting  of  this  room  is  a  modified 
form  of  indirect  illumination  in  which  the  reflecting 
surface  is  a  disk  suspended  above  the  lamp  and  some 
little  distance  away  from  the  ceiling. 

Figure  8  is  a  view  taken  during  the  process  of  mov- 
ing and  shows  the  lifting  of  a  press  from  the  platform 
of  a  transfer  truck.  A  detail  of  the  mechanical  equip- 
ment is  also  illustrated  in  Figure  9  which  is  a  view  of 
a  chain  drive  from  a  suspended  motor  to  the  line  shaft. 
The  harness  work  by  which  the  motor  is  suspended  is 
plainly  shown  and  it  will  be  noticed  that  the  sprocket 
from  which  the  main  line  shaft  is  driven  is  split  and 
clamped  in  place,  one  of  the  many  details  that  ha\  e  been 
so  well  worked  out  in  this  modern  plant. 
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In  this  article  Mr.  Starker  (loints  out  the  increasing 
complexity  of  manufactured  products  and  scientific  char- 
acter of  methods,  catling  for  higher  skill  and  training 
on  the  part  of  all.  Efficiency  methods,  it  is  contended, 
frequently  are  wrongly  applied  to  stimulate  the  money- 
making  instinct  and  quantity  output,  tending  to  depress 
instead  of  raising  the  average  of  skill  and  workmanship. 

IN  GENERAL,  efliciency  methods  have  been  con- 
sidered primarily  as  a  means  for  increasing  out- 
put or  reducing  waste  in  material  and  in  ex- 
pended efifort.  Work  along  these  lines  has  been 
refined  to  the  point  of  time  studies,  and  even  motion 
studies,  designed  to  limit  the  movements  of  hand  or 
foot  to  those  absolutely  necessary.  In  all  these 
efforts,  even  the  most  extreme,  there  is  a  great  deal 
of  justification,  for  as  time  goes  on  all  our  work 
becomes  more  intensive  and  the  use  of  man  power 
and  material  must  follow  strictly  economical  lines 
instead  of  the  wasteful  ways  of  the  past. 

But  are  we  not  inclined  to  be  one  sided,  inclined 
to  see  only  the  nearest  thing,  the  one  that  promises 
direct  results  and  most  plainly  visible  accomplish- 
ments? Are  we  not  doing  these  things  at  the  ex- 
pense of  the  more  lasting  qualities  of  technical  skill 
and  of  willingness  to  contribute  to  a  success  even 
where  no  direct  recognition  or  material  gaiji  is 
likely?  There  should  exist  an  ambition,  an  en- 
thusiasm to  do  a  thing  well,  better  than  the  next 
man,  a  desire  to  excell  in  accomplishment,  rather 
than  in  output. 

Forced  production,  over  stimulated  by  premiums 
and  bonuses,  aggravates  the  condition.  Efficiency 
charts,  if  based  on  output  efficiency  alone,  arc  bound 
to  result  in  undesirable  by-products.  They  appeal  to 
the  greedy,  money-making  side  of  human  nature, 
the  factor  least  needing  or  deserving  cultivation. 
With  many  of  the  present  mis-termed  efficiency 
methods  we  may  be  able  to  show  almost  immediate 


Mr.  Starker  has  for  many  years  been  engaged  in  the 
manufacture  and  development  of  electrical  apparatus 
and  has  originated  improvements  in  design  and  con- 
struction of  alternating  and  direct  current  motors  for 
industrial  and  railivay  zvork.  As  one  of  the  IVcsting- 
house  engineering  staff  he  has  developed  comprehen- 
sive systems  of  cost  analysis  for  manufacturing. 

gains  in  the  form  of  increased  output  or  decreased 
departmental  expense,  but  we  do  not  gain,  we  lose 
in  the  long  run  by  any  one-sided  stimulating  of  the 
money  making  instinct.  With  excessive  attention 
paid  to  quantity  at  the  neglect  of  quality,  individual 
skill  and  ability  of  doing  a  thing  better  than  the  next 
man  go  unappreciated,  and  the  result  is  that  the 
standard  of  workmanship  and  skill  is  lowered. 

Swinging  Aw.w  from  Extremes 

There  are  fortunately  signs  of  the  pendulum  be- 
ginning to  swing  back  from  the  extremes  of  motion 
studies  and  the  like.  One  of  the  contributors  to 
Industrial  M.an.agement  (Mr.  W.  A.  Smyth,  May, 
1917)  spoke  of  the  human  purpose  in  work,  of  un- 
hindered effort  and  of  the  personal  interest  in  ac- 
complishing a  certain  thing  instead  of  "trying  to 
substitute  the  short  cut  of  imitating,  mechanical 
tricks  for  the  toilsome  process  of  becoming  a 
MECHANIC."  This  cxpres.ses  the  idea  very  well, 
even  though  we  do  not  agree  with  the  conception 
that  this  working  with  a  personal  interest  is  in  any 
way  opposed  to  working  efficiently.  In  fact,  real 
efficiencj'  can  only  be  reached  by  gaining  the  per- 
sonal willingness  and  ambition  of  the  worker,  not 
by  mechanically  grinding  out   product. 

Just  as  Mr.  F.  A.  .Sheldon  in  his  "Science  of  Busi- 
ness Building"  points  out  that  the  first  step  toward 
a  sale  (of  goods,  ideas  or  services)  must  be  to  pro- 
duce in  the  pros[iective  purchaser's  mind  a  state  of 
desire  and  interest,  so  it  is  necessary  in  an  industrial 
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organization  to  kindle  first  an  enthusiasm  for  the 
work  to  be  performed,  seUing,  so  to  say,  the  idea  to 
those  who  are  to  carry  it  out.  It  does  not  matter 
whether  it  is  the  enthusiasm  of  an  engineer  for  his 
new  conception  that  he  must  transmit  to  the  drafts- 
man or  mechanic  who  is  to  carry  it  out,  or  whether 
a  foreman  or  workman  creates  that  spirit  of  interest 
in  a  common  success  in  his  helpers,  'it  must  pervade 
the  whole  organization. 

Another  contributor  to  Industrial  Management, 
writing  on  a  somewhat  different  subject  ("Lni- 
versity  Men  in  Industry,"  May,  1917)  speaks  of 
playing  the  game  for  the  love  of  the  game.  Dollars, 
he  says,  are  merely  counters,  stacks  of  chips  in  the 
game.  This  is  perhaps  somewhat  idealistic  for  those 
of  us  who  are  in  practical  life;  we  still  believe  ''Fair 
Rewards"  to  be  one  of  the  main  principles  of  efficiency, 
but  it  is  true  that  the  best  efforts  in  life  are  put 
forth,  as  in  games,  in  the  arts  or  in  war,  not  at  all 
for  direct  monetary  advantage  but  from  personal 
pride  in  work  performed  and  the  desire  to  excel 
over  others.  In  human  nature  this  satisfaction  from 
accomplishment  and  consequent  respect  from  fellow- 
workers  accounts  for  more  than  is  generally  realized, 
and  this  is  the  attitude  of  mind  that  should  be 
cultivated,  it  breeds  a  better  spirit  in  an  organization 
than  one-sided  or  excessive  use  of  premium  and 
bonus  system  no  matter  how  carefully  planned. 

Reputation  Depends  Upon  Workmanship 

The  idea  should  be  brought  home  to  every  one 
that  the  reputation  of  the  company's  product,  as 
well  as  his  own  chance  for  success,  depends  on  the 
workmanship  and  conscientiousness  of  each  indi- 
vidual worker.  In  this  statement  it  may  be  per- 
mitted to  take  the  terms  workmanship  and  worker 
broadly  as  applying  to  all  occupations  from  the  head 
of  the  organization  down,  and  to  the  skill  and  train- 
ing of  each  in  his  field,  ^^'orkmanship  in  this 
sense  should  be  an  aim,  the  principal  aim  in  our 
efficiency  methods.  Sloppy  work,  makeshifts  of  any 
form,  is  the  surest  sign  of  inefficiency  and  a  dis- 
organized state  of  affairs.  It  is  a. truism  to  point  out 
that  inferior  goods  may  be  expensive  at  any  price 
and  that  work  which  needs  doing  over  after  a  short 
time  is  not  done  effi:ciently,  even  if  completed  in 
record  time.  But  we  do  not  always  recognize  this 
same  principle  in  our  own  daily  routine,  when  work 
is  done  hastily  and  incompletely,  instead  of  thor- 
oughly and  once  for  all. 

Standardizing  and  simplifying  processes  with  the 
idea  of  permitting  the  use  of  cheaper,  less  skilled 
help  is  well  enough  and  has  the  redeeming  feature 
of  givmg  the  less  able  or  lower  trained  mena  chance 
for  profitable  employment  and  advance  in  the  scale 
of  living.  It  also  requires  the  work  of  particularlv 
high  skilled  men  in  devising  and  making  tools  for 
such  simplified  processes,  as  for  instance'dies,  auto- 
matic machines,  etc.,  but  generallv  speaking,  and 
particularly  if  carried  to  extremes,  the  present  tend- 
ency in  efficiency  methods  carries  in  itself  the  dan- 
,ger  of  depressing  the  standard  of  work  performed 
and  the  average  skill  of  the  men  emploved. 

Office  Occupations  Aiso  Involved 
The  same  thought  may  again  be  expanded  to  all 
occupations,  including  the  oflSces  as  well  as  the 
shops.  What  has  been  said  in  regard  to  standard- 
izing and  simplifying  manufacturing  processes 
applies  as  well  to  letter  writing,  drafting-  or  design- 


ing. We  ma\'  even  go  farther  and  say  that  there  lies 
an  element  of  danger  for  the  future  not  only  in  actual 
depressing  of  the  standard  of  quality  of  product  and 
ability  demanded  of  men,  but  even  in  the  neglect  of 
trying  continuously  to  raise  the  general  level  of  capa- 
bility and  conscientiousness. 

So  far  as  workmanship  of  the  machine-shop  me- 
chanic is  concerned,  it  is  a  fact  that  the  standard 
has  dropped  during  the  last  few  years  to  a  marked 
extent,  influenced  by  the  high  rate  of  production  re- 
quired and  the  tendency,  not  to  say  necessity,  of 
accepting  almost  any  grade  of  work  turned  out. 
Bad  was  made  worse  by  the  unhealthy  conditions  of 
high  pay  in  the  early  period  of  munition  work.  The 
fact  that  the  stories  of  fabulous  earnings  were  often 
enough  exaggerations  does  not  remove  their  unwhole- 
some, disorganizing  effect.  Greed  for  mone}'  leads  to 
unrest,  to  shiftlessness  and  hunting  for  jobs  which  pay 
slightly  more,  at  least  temporarily.  Hence,  the  iarg-e 
turnover  of  help  in  shop  and  in  offices,  so  wasteful  and 
harmful  to  industry  as  a  whole. 

Pride  in  Work  Grows  Slowly 

The  spirit  of  pride  in  work  performed  is  easily 
destroyed,  but  it  takes  long  years  to  build  it  up.  ^^'e 
should  not  forget  that  those  countries  which  excel 
to-day  in  workmanship  of  mechanics  or  training  of 
engineers,  hundreds  of  years  ago  had  their  systems 
of  apprenticeship  and  guilds,  that  jealously  watched 
over  the  ability  of  their  members.  And  these  old 
institutions  have  been  revived  on  modern  lines  in  our 
days  by  similar  tendencies  of  both  the  trade  associa- 
tions and  the  large  corporations.  Conditions  there 
are  favored  in  this  sense  by  an  oversupply  of  men, 
which  makes  it  imperative  to  acquire  high  indi- 
vidual training  and  skill  in  order  to  find  employment 
at  all,  and  further  calls  for  continued  effort  and 
conscientiousness  to  advance  or  even  to  hold  the  job. 
An  abundance  of  work  and  shortage  of  men,  desir- 
able as  this  condition  is  in  other  respects,  has  its 
drawbacks,  and  the  prevailing  ease  of  changing 
jobs,  due  to  loose  methods  of  employment,  as  they 
were  in  practice  at  least  until  quite  recently,  aggra- 
vate the  situation. 

Under  these  conditions  it  is  easier  to  appeal  to 
the  money-making  instinct  of  men  than  to  uphold 
workmanship  and  discipline,  perhaps  by  threats  of 
discharge  or  deferred  promotion.  However,  the 
more  this  is  the  case,  the  more  it  becomes  necessary 
to  counteract  the  danger  of  lowering  the  standard 
of  workmanship  of  any  occupation.  All  our  pro- 
ducts are  becoming,  not  simpler  and  cruder,  but 
much  more  involved  and  complex,  calling  for  high 
skill  and  training  on  the  part  of  all.  A  knowledge  of 
physics,  chemistry  or  metallurgy  is  needed  to-day 
even  in  the  simplest  trades,  \\niat  of  the  methods 
of  the  old  blacksmith  in  these  days  of  scientific  heat 
treatments  and  microphotographs  to  modify  and  to  de- 
termine the  structure  of  alloy  steels  of  a  complicated 
nature?  What  of  workmanship  and  conscientious- 
ness in  an  aeroplane  motor,  the  weight  of  which 
shall  not  exceed  two  or  three  pounds  per  horsepower, 
as  against  hundreds  of  pounds  for  the  old  crude 
steam  engine,  and  with  the  life  of  the  crew  at  stake 
for  any  defect  in  the  mechanism?  Workmanship  is 
needed  to-day  to  make  these  things  possible,  men  are 
needed  who  can  and  will  do  the  painstaking,  re- 
search work  on  which  industrial  enterprises  are  com- 
ing to  depend.  \\'hat  are  our  efficiency  methods 
doinsr  to  this  end  ? 
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In  these  days  of  zvar  it  is  ii  vital  rcsl^unsibility  to 
prevent  losses  from  breakage,  rusting  and  thieving  of 
machinery  in  transit.  This  article  gives  the  tested 
methods  of  a  rcfrcscntative  machine-tool  building  firm. 
Boxing,  crating,  li^rafping,  packing,  rust  preventing, 
case  marking  and   invoicing  are  all  shown  in  detail. 

Mr.  Luther  D.  Riirlingame.  Industrial  Superintendent 
of  the  Broivn  &  .Sharpc  zcorks,  served  a  drafting  room 


and  machine-shop  apprenticeship  zi'ith  that  firm  and 
for  tiventy-six  years  v.'as  its  chief  draftsman.  He  is 
an  active  member  of  the  A.  S.  M.  E.,  chairman  of  its 
sub-committee  on  limits  and  tolerances  of  screiv 
threads,  and  chairman  of  its  committee  on  standards 
and  measurements.  He  is  a  past  president  of  the 
Proindence  Engineering  Society,  a  contributor  to 
Industrial  Management  and  to  technical  societies. 


ANY  articles  have  appeared  in  the  technical 
press  during  recent  years,  telling  of  inade- 
cjuate  packing  of  machinery  and  tools,  result- 
ing in  breakage,  rusting  and  other  damage ;  these 
complaints  have  come  not  only  from  consuls  and 
foreign  agents,  but  also  from  home  customers.  In 
some  cases  shipments  have  suffered,  even  when 
well  packed,  but  as  a  rule  it  is  found  that  when 
serious  and  frequent  damage  results,  the  fault  can 
be  largely  laid  to  the  packing. 

Another  serious  difficulty  has  been  found  in  thiev- 
ing from  packages  in  transit. 

Many  methods  to  overcome  these  various  diffi- 
culties have  been  followed  on  the  part  of  those  who 
realize  the  importance  of  having  the  articles  arrive 
m   the   hands  of    the   customer    in    good    condition. 


Some  of  the  means  which  experience  has  taught  to 
be  of  value,  and  in  many  cases  essential,  may  be 
grouped  under  the  following  headings : 

1.  Preventing  breakage  by  so  boxing  and  bracing 
as  to  protect  against  not  only  ordinary  handling, 
but  also  against  rough  usage. 

2.  Protection  against  rusting. 

3.  Preventing  loss  of  parts  and  thieving. 

4.  Invoicing  and  marking,  including  meeting  the 
many  varying  requirements  of  countries  to  which  the 
goods  are  constantly  shipped. 

Boxing  for  Local  Delivery 

The  completeness  with  which  a  machine  should  be 
boxed  depends  entirely  upon  the  distance  and  method 
of  shipment.  For  local  delivery  machines  can  be  at- 
tached to  skids  only  (as  in  Figure  i)  with  loose 
parts  attached  securely,  and  all  finished  parts  cov- 
ered with  waterproofed  burlap  paper  or  its  equiva- 
lent. The  machine  can  then  be  loaded  on  a  team  or 
truck   and   delivered   anvwherc   within   the   range  of 


FIG.    I.      MACHINE  PACKED  FOR  LOCAL  SHIPMENT  BY  TEAM  OR  TRUCK 
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such  delivery.  But  it  should  not  be  transported  by 
train  or  boat  in  this  condition. 

If  for  domestic  shipment  when  either  of  the  latter 
forms  of  transportation  is  required,  a  machine  should 
be  crated,  while  for  foreii,Mi  shipment  it  should  be 
completely  boxed  in. 

If  the  machine  is  to  be  reserved  for  stock,  and  it 
is  not  known  whether  it  is  to  be  for  foreign  or  do- 
mestic shipment,  it  can  be  crated,  so  that  the  spaces 
left  are  equal  to  the  widths  of  the  boards  used  in 
crating.  Then  if  later  ordered  for  foreign  shipment, 
regular  stock  lumber  will  fill  in  the  spaces  and  make 
a  close  board  box  without  repacking.  Matched 
boarding  for  boxing  machines  is  not  used  except 
where  specially  called  for,  as  for  delivery  to  the 
American  base  in  France;  but  for  packing  small 
tools,  matched  boarding  is  used. 

In  either  crating  or  boxing  machines  there  are 
certain  principles  which  it  is  important  to  observe. 

A.  Platform  and  skids  must  be  strong  enough  to 
support  the  entire  machine,  and  the  platform  at- 
tached to  the  skids  by  using  heavy  spikes  which  are 
toed  in  on  a  slant  both  ways,  to  keep  the  boards 
from  lifting  up  when  barring. 

B.  The  size  of  the  box  should  be  such  that  when 
squared  up  for  length,  width  and  height,  there  will 
be  an  inside  clearance  of  at  least  one-half  inch. 

C.  The  machine  should  be  so  blocked  in  position 
that  if  tipped  over  the  weight  will  be  supported  and 
all  delicate  parts  protected.  Blocking  should  be 
placed  lengthwise  of  the  grain  so  as  to  be  less 
affected  by  swelling  and  shrinking. 

D.  The  top  should  be  sufficiently  strong,  so  as  to 
support  anv  crushing  strain  which  comes  on  account 
of  the  use  of  a  sling  in  handling  when  loading  on 
vessels,  etc. 

A  number  of  years  ago.  ^Ir.  T.  F.  Monaghan.  then 
counsel  at  Chemnitz.  Germany,  reported  on  a  ship- 
ment of  40  cases  of  machine  parts  from  America 
which  were  much  damaged  in  transit,  and  called 
attention  to  the  serious  breakage  which  occurred 
even  though  the  cases  in  which  the  machines  were 
shipped  were  of  rugged  construction.     He  says  : 

Tlie  main  fault  wa';  thpt  tbe  cases  were  much  too  spacicii-; 
for  their  contents.  The  heavv  material  was  given  the  oppor- 
tunity to  flop  from  side  to  side,  and  hence  was  subjected  to 
tremendous  strain  when  being  handled  and  on  a  rough,  rollini; 
sea.  The  more  delicate  parts  (slides,  glass  plates  and  reflectors i 
should  have  been  packed  -n  separate  boxes,  with  a  liberal 
use  of  excelsior,  or  oHier  soft  material.  Wrenches,  latches, 
bolts,  etc.,  should  have  been  put  up  in  small  boxes. 

Cr.MIXG    a    ^'ERTICAL    MlI.LIXG    MacHIXE 

The  crating  for  domestic  shipment  of  a  No.  I 
vertical  spindle  milling  machine  is  illustrated  in 
Figures  2  to  4,  Figure  2  showing  the  method  of  con- 
structing the  platform  and  skids,  the  three  skids 
used  in  this  case  being  each  2x8  inches,  and  the 
platform  made  of  i^-inch  boarding,  on  top  of  which 
is  %-inch  crating. 

The  machine  is  made  to  rest,  not  on  the  outside 
frame  of  the  base,  but  at  a  point  as  nearly  as  prac- 
ticable under  the  frame  of  the  machine  itself.  This 
is  partly  illustrated  in  Figures  5  and  6,  where  the 
support  was  intermediate  between  the  outside  of 
the  base  and  the  lines  of  the  frame,  and  where,  when 
the  box  was  dropped  on  an  obstruction  making  a 
deep  bruise  as  shown  at  A.  Figure  6,  a  corner  of  the 
heavy  cast-iron  base  of  the  machine  was  broken.  It 
will,  of  course,  be  understood  that  no  possible  form 
of  packing  can  always  secure  a  machine  against  such 
accidents:  another  illustration  of  this  being  shown 


in  Figure  7,  where  the  base  of  a  milling  machine 
was  broken  at  Genoa,  Italy,  when  the  box  was 
dropped  with  sufficient  force  to  crush  the  skidding 


FIG.     3.        VERTICAL     SriXDI.E     MILIINi", 
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and  platform  as  shown.  It  must  be  borne  in  mind 
that  a  box  containing  a  \aluable  machine  of  great 
precision  is  of  no  more  interest  to  a  laborer  or  long- 
shoreman handling  it  than  would  be  a  box  of  rough 
building  materials,  little  attention  often  being  paid 
to  the  marking  warning  against  rough  handling,  no 
matter  how  prominently  or  in  what  language. 
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Referring  again  to  Figure  2  it  will  be  seen  that  the 
base  of  the  machine  is  held  by  blocking,  paper  being 
used  between  the  blocking  and  the  painted  surfaces 
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of  the  machine  to  avoid,  so  far  as  possible,  bruising      top  of  the  lower  blocking.     A  wooden  plug  is  passed 
the  paint.  through  the  hole  in  this  cone  pulley  and  held  by  the 
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FIG.    5.      VERTICAL    SPINDLE    MILLINX    MACHINE   BROKEN    IN    TRANSIT 
nV    BEING    DrOPPED 

It  will  also  be  noticed  that  the  table  of  the  ma- 
chine is  removed  and  located  on  the  top  of  the  plat- 
form to  the  left  of  the  machine,  being  held  down  by 
blocking  passing  back  of  the  knee  screw.  The  sur- 
faces of  the  ways  on  the  saddle  are  covered  with 
waterproof  burlap  paper  before  the  blocking  which 
is  shown  in  the  illustration  is  put  in  place.  The 
shafts  are  wrapped  in  waterproofed  paper  covered 
on  the  outside  with  newspaper  and  placed  diagonally 


Bo-^r-  of  Skid  showins  Bruise  under  Broken  Corner  of  Machine. 

FIG.   6.      VERTICAI.   SPINDLE    MILLING   MACHINE,   SHOWING   BRUISE   IN 
PLATFORM    AND    SKIDS    CAUSING   BREAK 

in  the  box.  The  cone  pulley  shown  at  the  left  rests 
on  bjpcking;  additional  blocking  cut  out  to  fit  the 
size  of  the  small  step  of  the  cone  is  then  nailed  on 


FIG.     7.       NO.    3A     HEAVY     UNIVERSAL     MILLING     MACHINE — BROKEN 
IN  TRANSIT 

blocking  simwii  above.  The  counter-shaft  hangers 
are  not  only  held  down  by  the  blocking,  but  also  by 
lag  screws.  The  large  wooden  square  used  for 
squaring  u])  the  sides  of  the  crate  is  shown  at  the 
left,  also  a  brace  made  of  piping  and  attached  tem- 
porarily to  the  floor  and  havin.g  a  right-  and  left- 
hand  cou]iling  for  adjusting  and  for  holding  the  sides 
in  jjlace  where  squared  up. 

In  Figure  3  the  two  sides  of  the  crating  have  been 
put  in  place  and  a  clamp  is  shown  at  the  top,  holding 
them  for  nailing.  In  Figure  4  the  crating  is  shown 
complete  with  the  required  lettering  stenciled  on. 
Under  the  top  cover  is  a  layer  of  burlap  water- 
proofed pai)cr  which  is  used  in  all  cases  wheie  a  ma- 
chine is  either  crated  or  boxed. 

I5oxiN(',  .\  UxivrcKSAL  Gkixdkr 
Figures  8  to  11  show  the  complete  boxin.g  for 
foreign  shipment  of  a  universal  grinding  machine. 
In  this  case  the  jilatform  and  skids  arc  essentially 
the  same  as  already  described  for  the  crating  of  the 
vertical  spindle  milling  machine,  and  the  method  of 
holding  the  hangers,  ])ulleys,  etc.,  is  also  similar. 

All  loose  covers,  and  ])arts  which  might  become 
loose,  are  wired  in  (wsition,  or  i)acked  se])arately.' 
The  table  is  lifted  from  its  ways,  which  are  slushed 
with  thick  lubricatin.g  .grease,  as  is  also  all  interior 

'  The  cupboard  of  the  machine  is  a  convenient  plate  to  pack 
nian.v  of  the  small  parts. 
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finished  mechanism,  the  outside  being  slushed  with 
a  heavy  compound.  Pine  strips  are  inserted  between 
the  table  and  its  ways  and  the  table  rests  on  these. 
This  is  for  the  purpose  of  separating  the  teeth  of 
the  table  rack  and  pinion  so  that  shock  in  transit 
will  not  break  the  teeth. 

Figure  9  shows  in  the  foreground  the  box  in  which 
the  grinding  wheels  are  packed  in  sawdust.  In  this 
case  the  cover  is  screwed  on  rather  than  being  nailed 
to  reduce  the  danger  of  breaking  the  wheels.  This 
box  is  so  located  that  it  can  be  removed  readily 
without  disturbind  other  parts  of  the  packing  in  case 
the  machine  is  ordered  without  grinding  wheels — a 
provision  which  it  is  important  to  make  in  pack- 
ing certain  parts  of  many  kinds  of  machines. 

The  cone  pulley  shown  at  the  right  has  projecting 
hubs  and  can  thus  be  held  in  position  by  the  hubs 
fitting  in  holes  in  the  blocking. 

Figure  10  shows  the  gang  of  four  men  who  work 
together  in  boxing  machines,  one  of  these  men  being 
the  gang  boss  and  the  others  working  with  him. 

The  packing  of  all  regular  machines  is  standard- 
ized, and  after  once  having  been  declared  satisfac- 
tory, a  card  record  is  made  of  all  of  the  details  of 
the  boxing  and  a  stick  marked  with  important  di- 
mensions is  kept  also  for  the  job,  so  that  a  new  gang 
of  men,  who  have  not  boxed  the  particular  machine 
before  but  are  familiar  with  the  Brown  &  Sharpe 
methods  of  boxing,  can  from  instructions  make  use 
of  the  previous  experience  obtained  in  boxing  that 
particular  kind  of  machine. 

Figure  11  shows  the  use  of  metal  box  strapping 
bands  to  strengthen  a  machine  after  boxing,  also  the 
method  of  using  a  sling  in  handling  the  boxed  ma- 
chine at  the  works  for  shipment  or  storage. 

It  is  also  important  that  a  machine  before  boxing 
should  be  handled  in  a  way  to  avoid  danger,  both 
to  the  workman  and  to  the  machine,  and  precautions 
in  this  direction  are  shown  in  the  method  of  hand- 
ling the  gear  cutting  machine.  Figure  12,  where 
A  is  a  block  of  wood  inserted  so  as  to  provide  a  hold- 
ing point  and  also  to  avoid  chafing  or  cutting  of  the 
rope.  B  is  a  protecting  strip  of  leather,  C  is  a  wooden 
block  back  of  the  shaft  to  prevent  the  pull  of  the 
rope  springing  it,  D  is  a  cloth  to  protect  the  shaft 
and  rope,  and  at  E  is  shown  an  extra  knotting  of  the 
rope  as  a  precaution  against  slipping. 

Precautions  Acmnst  Rust 

Mention  has  already  he<.in  made  of  the  fact  that 
the  inside  finished  parts  of  the  machine  are  slushed 


FIG.      g.        UMVIKS.M.     i.Kl.NDING      MACHINE — SIDE     OF      BOX      BEING 
SQUARED   UP 

with  thick  lubricating  grease,  while  the  outside  fin- 
ished parts  are  slushed  with  a  heavy  compound. 

This  compound  was  selected  by  exposing  to  the 
weather  during  long  periods  of  time  various  samples 
coated  with  different  preparations  and  selecting  that 
which  stood  the  test  most  satisfactorily.  Further 
tests  are  made  from  time  to  time  to  see  that  the 
standard   for  resisting  the   elements   is   maintained.^ 

Several  kinds  of  specially  prepared  papers  are  used 
in  packing,  as  it  is  found  that  newspaper,  or  any 
ordinary  white  paper,  even  when  used  over  the 
slushed  surfaces,  will  encourage  rust.  A  special 
paraffine  paper  coated  on  both  sides,  of  a  make 
known  as  "Swedish  base"  paper  (70-pound  weight), 
has  been  found  to  be  most  satisfactory  for  this  pur- 
pose.    The  waterproofing  which  is  used  inside  the 


I  ,r,     lit.      i:,i\i\,,    I    ■     \i      -M     (11   .111   .1,    MArm.NE.  SHOWING  REGULAR 
G.\NG    OF    FOUR    MEN    ON    JOB 

cover  of  boxes  and  crates  is  made  of  a  prepared  tar 
paper  with  burlap  rolled  in,  and  this  is  also  used  to 
put  an  additional  covering  over  the  entire  box  when 
the  shipment  is  such  that  there  is  a  probability  that 
the  case  will  be  exposed  for  a  long  period  to  the 
weather.  This  especially  applies  to  large  cases 
which  cannot  be  put  in  bo.x:  cars  and  where,  due  to 


"It  will  be  noted  by  Figure  10  that  a  man  with  a  brush  is  on 
duty  to  give  the  tinal  touching  up  to  any  spots  where  the  grease 
or  compound  has  been  rubbed  ofT  in  packing. 
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FIG.     II.        M.\CHIXE     BO.XED     FOR     FOREIGN     SHIPME.NT     .\XD     BEING 
PL..\CED   OX    TRUCK   BY    USE  OF   "sLINg" 

congestion  of  shipping,  boxes  may  stand  in  exposed 
places  for  long  periods.  Figure  13  shows  a  machine 
so  protected. 

For  small  tools  what  is  known  as  the  "Puritan" 
brand  of  oil  is  used  to  protect  all  finished  surfaces 
before  being  wrapped  in  the  parafifine  paper.  This 
serves  both  the  purpose  of  a  lubricant  and  to  pre- 
vent rust. 

For  general  packing  of  small  tools  a  heavy  water- 


m 

FIG.    12.      METHOU  OF  LIFII.NG   A  GE.\K  CL'TTINC}   M.\LHI.NIr.   HV    MKA.NS 

OF    A    ROPE    SLING    SO    AS    TO    DISTRIBUTE   THE    WEIGHT,    AVOID    ANY 

TENDENCY  TO  CHAFE  THE  ROPE  OR  TO  DAMAGE  THE  MACHINE 

proofed  paper  (15-pound  weight)  is  used.     It  is  not 
so  heavy  and  stiff  as  the  burlap  paper. 

Often  in  the  case  of  machines  prepared  for  ship- 
ment as  above  outlined,  there  can  be  great  exposure 
without  the  machines  being  materially  injured. 
Several  experiences  can  be  recounted   where  boxed 


machines  have  fallen  overboard  in  salt  water,  and 
been  under  water  for  a  number  of  days,  or  even 
weeks;  and  when  recovered  and  taken  apart  have 
been  surprisingly  little  damaged. 

A  case  which  came  up  for  attention  within  a  few 
daj'S  was  one  in  which  two  No.  2  vertical  spindle 
milling  machines  which  had  been  shipped  to  go  to 
Russia  more  than  a  year  ago,  were  returned  after 
being  in  transit  and  exposed  for  more  than  a  year, 
as  indicated  by  the  outside  of  the  cases,  which 
showed  the  effects  of  the  weathering  and  rcmgh 
handling,  and  the  boxes  were  returned  tipped  over 
on  their  sides. 

As  the  blocking  seemed  to  be  all  in  position,  it 
was  a  question  whether  the  machines  should  be  re- 
shipped  without  unpacking,  but  as  a  matter  of  pre- 
caution they  were  unboxed  and  gone  over  thor- 
oughly for  alignments  and  for  general  condition. 
The}-  were  found  to  be  entirely  undamaged  and  in 
perfect  condition  for  reshipment. 

For  foreign  shipments  in  some  cases,  especially  for 
small  tools,  a  complete  zinc  lining  of  the  box  is  ordered 
even  though  at  extra  expense,  which,  when  the  goods 
are  enclosed  and  the  lining  soldered,  make  a  complete 
protection  against  rust  from  outside  causes. 

There  seems  to  be  a  difference  of  opinion  as  to 
whether  under  some  conditions,  waterproof  covering 
may  be  a  detriment  rather  than  a  help  in  preventing 
rusting,  because  it  is  claimed  by  some  that  when  the 
dampness  once  penetrates  the  covering  or  boxing  that 
it  is  then  held  in  so  as  to  do  more  damage  than  if  left 
open,  so  that  the  air  can  circulate  and  dry  it  out  quickly. 
This  naturally  depends  upon  the  care  with  which  the 
machines  are  originally  protected  and  it  is  believed  that 
v,hen  properly  protected  the  more  thorough  the  provi- 
sion for  keeping  out  dampness  the  better  the  condition 
in  which  the  machine  will  arrive. 

Prevextiox  of  Loss  of  P.\rts  and  Thieving 

The  more  thoroughly  a  machine  is  packed,  the 
more  care  is  needed  in  unpacking,  to  see  that  none 
of  the  parts  are  lost.  An  illustration  of  this  was 
cited  where  parties  receiving  a  machine  wrote  back 
and  stated  that  certain  parts  found  on  the  "packing 
list"  were  missing.  After  considerable  correspond- 
ence and  insistence  that  the  parts  had  been  properly 
packed,  a  search  in  the  boiler  house,  where  the  box- 
ing had  been  burned,  disclosed  the  remnants  of  the 
missing  parts  which  had  been  through  the  fire,  these 
having  been  shafts  packed  in  a  long  box  which  was 
mistaken  for  a  blocking  timber  and  treated  accord- 
ingly. 

In  another  instance,  after  long  discussion,  the 
foreman  of  the  packing  department  went  some  dis- 
tance to  the  city,  where  the  machine  complained  of 
had  been  unboxed.  He  was  laughed  at  for  having 
laken  the  trouble  to  come  in  search  of  tlie  missing  parts 
because  everything  had  been  looked  over  repeatedly 
and  thev  had  not  been  found.  As,  however,  several 
machines  had  been  unboxed  at  the  same  time,  he 
quickly  discovered  the  missing  jiarts  among  the  pack- 
ing of  one  of  the  other  machines. 

By  having  a  packing  list,  Fi.gure  14,  signed  by  the 
inspector  and  verified  by  the  man  who  boxed  tlie 
machine,  there  should  be  little  danger  of  parts  being 
overlooked  when  shipping. 

In  the  case  of  some  small  parts,  it  has  been  found 
advisable  to  make  the  box  in  which  they  are  packed 
larger  than  would  be  otherwise  required,  in  order 
that  it  mav  not  be  overlooked  and  thrown  out.    Even 
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iiainting  such  a  box  red  lias  sometimes  been  resorted  Such   a   device   is   shown   in    the   sketch,    Figure    15, 

to    to  attract  attention  to  it.  where  a  clip  is  driven  into  the  boarding  at  the  edges. 

The  more  a  machine  is  dismantled  in  shipping,  the  this  clip  has  a  hole  in  each   projecting  tongue,  and 

greater  the  danger  of  parts  being  lost,  or  of  difficulty  through  these  holes  an  arrow-shaped  spike  is  driven, 


FIG.    13.      MACHINE   BOXED   AND   PROTECTED   BY    OUTER   COVERING    FOR 
TRANSPORT.\TION    ON    OPEN    CARS,    ETC. 

in  assembling,  where  the  mechanism  of  the  machine 
is  not  fully  understood.  In  some  such  cases  special 
instructions,  in  addition  to  printed  treatises  showing 
the  mechanism  of  the  machine,  are  needed  as  an  aid 
in  assembling. 

At  times  the  work  of  thieves  has  been  especially 


PACKED  IN  CLOSET 

2-  Wheel  Guard  Bolt-a,  Nute  &  W 
1-  Tdoth  Rest  Finger  4  Support 
1-  Tooth  Rest  Breckot.  &  Swivel 
1-   •    ■       "    Bolt,  N 

{Z  pi 

","' 

1-  Bel  Df 

1-  Settl 

2-  Cfentf 

;  Shaft  (att.  to  caatf} 
Cone  Pulleys  (4  on  platform  2  in  pocket) 
•  Shipper  Rod  Lever  Shaft  Bracket  (on  hanger) 


1-  Vlork   Drum 


Pin  Head  Flue. 
\nifh  Wood 
'  Surface 


Section  Showing 
Clamp  with  Pin 
Ins3rl»d. 


iAFETV    LOCK    TO    PREVENT    TAMPERING 
TRANSIT 


WITH     BOXES    IN 


locking  the  clip  in  place.  (Jther  means  also  have 
lieen  used,  but  there  is  a  question  whether  the  clip- 
]iing  of  a  box  in  such  a  way  as  to  give  evidence  that 
it  contains  valuables  which  it  is  desired  not  to  have 
-tolen,  may  not  call  the  attention  of  thieves  to  the 
fact  that  such  a  box  would  be  worth  their  efforts  to 
open,  and  thus  make  it  a  special  object  of  their 
depredations.  This  difficulty  is  also  aggravated 
where  the  valuation  must  be  marked  on  the  box  to 
meet  customs  and  insurance  requirements. 

IXVOICIXG  AND   M.ARKIXG 

Special  rules  are  followed  for  the  marking  of  boxes 

and  crates  contain- 
i  n  g  machinery, 
covered  by  the 
sheet  of  instruc- 
t-ons.  Figure  i6; 
and  such  marking 
is  further  shown  in 
the  illustrations, 
Figures   4,    11    and 


The  object  of 
marking  on  both 
ends  and  sides  is 
so  that  whenever 
boxes  are  stored, 
either  at  the  works 


MARKING      FOR      MACHINERY 
WHEN     BO.XEU 


.\11  machines  must  be  marked  on  top,  on  both  ends,  and  on  both  sides. 

They  must  also  show  name  of  machine,  size,  serial  number,  whether  it  is 

hand  or  power  vertical  feed,  also  whether  it  has  a  pump  or  no   pump. 

If    a   machine    is    fitted    with    (or    for)    motor,    with    metric   screws   and 

ith  friction   clutch,  or  any  other  special   work,  it  must  be  marked 

tly    under    machine    name    and    number.      Milling 


on    case,   d 
grinding 


chines,  and  gear  cutters,  must  be  marked 

SCREW     MACHINES     MUST    BE    MARKED 


sho 


FIG.     14.       PACKING    LIST.    ONE    COPY    OF    WHICH    GOES    WITH     INVOICE 
AND    ANOTHER    PACKED    WITH     MACHINB 

troublesome,  and  boxes  of  small  tools  have  arrived 
abroad  filled  with  bricks  instead  of  the  tools  they 
started  with.  Special  steps  have  been  taken  by 
shippers  to  break  up  gangs  of  thieves  who  were 
organized  for  such  thefts  and  devices  have  been 
adopted    to    prevent    boxes    being    readily    opened. 


On  top  with,— llachinery,  Handle_5yith  _Care,_Iveep  Dry.  This  End  Up. 
from   B.    &   S.    Manufacturing  Company,   Machinery   &  Tools.   Providence, 
R.I.U.S.A.     Open    Here,    Machine   Name   and    Number,    Also   with    attach- 
On  both  sides  with— From  B.  &  S.  Manufacturing  Company,  Machinery 
&  Tools,  Providence,  R.I. ,  U.S.A. 

On  both  ends  with — machine  name  and  number.  .Also  with  attachments. 


Ovoriies-'  wnvlrs  not  packed  with 
B.  &  S.  Mfg.  Company.  Machinery 
Also   machine  name   and   number. 


machine,    must    be    marked  : — From 
nd   Tools,    Providence,    R.I..  U.S.A. 

Brown    &    Sharpe    Mfg    Company. 


or   in   transit,   whichever   side   is   exposed   will   always 
designate    the    contents.      \'qy\    rarel}'    special    mark- 
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ings    in    foreign    languages    or    in    metric    dimensions 
are    called    for,    but    as    a    rule,    English    dim       on 
and    weights    are    fully    understood    and     accepted 
throughout  the   world.      Much   miscarriage  in   ship 


Brown  d  Sharpe  Mfg.  Co.,  Providence,  R. 


ST.^NDARD  SYSTEM   OF  NAILING 
PACKING   CASES 


FIG,    17.    FORM    USED   FOR   RECORD   OF   SHIPMENT  OF   SMALL   TOOLS 

ping  is  caused  by  putting  the  marking  on  tags  or 
cards  instead  of  painting  directly  on  the  box  or  crate. 
It  pays  to  go  to  the  additional  trouble  which  the 
latter  method  entails.  Carelessness  in  leaving  on 
old  marking  when  using  second-hand  material  in 
boxing  or  crating  is  also  a  frequent  cause  of  mis- 
shipment. 

Many  special  re- 
quirements of  in- 
voicing have  to  be 
met  in  different 
countries,  and  the 
questions  of 
weights  of  pack- 
a  g  e  s  sometimes 
materially 
affect  the  charges. 
Fort\'  cubic  feet 
are  usually  reck- 
oned a  ton  whether 
or  not  that  is  the 
weight,  so  that  a 
little  care  in  packing  so  as  to  reduce  the  cubic  contents 
may  make  a  material  reduction  in  the  charges. 

Books  of  instruction  are  on  the  market  which 
give  the  information  as  to  what  are  the  conditions 
and  requirements  in  each  country,  so  that  these 
conditions  can  be  complied  with,  and  thus  avoid 
expense  and  delaj's. 

One  matter,  attention  to  wnich  can  often  save 
expense  or  unsatisfactory  shipping,  is  to  keep  the 
dimension  of  the  box  of  such  a  height  as  to  make  it 
possible  to  have  it  enter  the  door  of  a  box  car. 

The  box  for  the  vertical  milling  machine,  as 
shown  in  Figure  3,  would,  if  following  the  ordinar\- 
methods  of  measuring,  come  a  little  too  high  to 
enter  the  door  of  a  box  car ;  therefore  the  upper  part 
of  the  cover  is  cut  away  to  clear  the  upper  end  of  the 
spindle  so  as  to  keep  the  height  down  to  the  mini- 
mum. Saving  this  inch  or  two  of  space  makes  all 
the  difference  whether  the  machine  can  be  sent  in  a 
box  car  or  must  be  slii|i]icd  on  an  open  flat  car. 

The  traffic  requirements  often  mean  si)ccial  pro- 
vision, such  as  furnishing  the  weights  of  the  differ- 
ent metals  used  in  the  construction  of  the  machines, 
giving  separate  wei.ghts  for  items  like  wrenches, 
pumps,  change  gears,  electric  motors,  etc..  and  these 
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must  be  stated  accurately,  withm  quite  close  limits, 
to  avoid  fines  or  delays  when  reaching  the  foreign 
custom  house;  although  in  France,  where  such  regu- 
lations are  exacting,  no  objection  is  raised  as  to 
weights  being  stated  in  pounds  rather  than  in  metric 
terms. 

In  shipping  small  tools  it  is  found  convenient  to 
use  a  manifold  form.  Figure  17,  for  billing,  pro- 
ducing SIX  copies,  so  that  one  can  be  kept  for  each 
of  the  following  purposes:  i,  for  the  office;  2,  in 
the  stock  room  for  record;  3,  to  be  packed  and 
shipped  with  the  goods ;  4,  for  a  numerical  record  of 
the  shipment ;  5,  for  an  alphabetical  record  of  the 
shipment ;  6,  for  the  correspondence  room.  These  are 
designated  by  using  different  colors  of  ink,  and  are 
filled  m  on  a  "Fanfold"  billing  machine,  the  blanks 
being  made  up  in  strips  of  one  thousand  sets  each 
each  set  being  torn  off  after  filling  in. 

To  secure  satisfactory  results  in  boxing  machinery 
It  IS  important  to  make  use  of  experience  previously 
obtained,  and  much  can  be  learned  from  the  troubles 
which  occur,  as  well  as  from  shipments  which  go 
through  satisfactorily. 

At  one  time,  many  years  ago,  there  was  a  "round- 
ing up"  of  everyone  who  had  to  do  with  the  packing, 
by  Mr.  Richmond  Viall,  then  superintendent  of  the 
Brown  &  Sharpe  works,  and  the  law  was  laid  down 
with  emphasis  as  to  just  how  things  should  be  done, 
not  only  for  thorough  safety  in  methods  of  packing! 
but  also  for  convenience  in  opening  the  box  by  the 
customer.  The  question  was  also  discussed  of  giving 
the  customer  full  information  as  to  just  how  the  box 
was  fastened,  so  that  he  could  open  it  as  intended. 

This  was  pressed  home  with  such  emphasis  that, 
as  a  joke,  some  of  the  officials  had  the  accompanying 
diagram.  Figure  18,  made  to  illustrate  just  how  it 
would  look  if  an  attempt  was  made  to  point  out  to 
a  customer  where  every  nail  and  fastening  was 
located.  But,  nevertheless,  the  emphasis  laid  "on  the 
importance  of  such  work,  by  men  having  the  force 
of  character  and  persistence  in  following  up  their 
ideas  represented  by  Mr.  Richmond  Viall,  has  had  a 
lasting  influence  on  the  thoroughness  and  good  judg- 
ment with  which  such  work  has  since  been  done. 

At  a  time  when  there  is  not  only  the  hazard  of 
carelessness  but  also  that  of  intentional  injury  to 
machines  in  shipment  on  the  part  of  enemies,  it  be- 
comes doubly  important  to  pack  and  box  them  so 
securely  that  there  will  be  a  minimum  of  loss.  Every 
delay  and  expense  caused  by  damage  to  machines  iii 
shipment  becomes  just  so  much  of  a  delay  in  the 
efficient  prosecution  of  the  war;  so  that  to" the  sav- 
ing of  cost  and  giving  satisfaction  to  the  customer 
is  now  added  the  further  reason  of  patriotic  con- 
servation by  ])reventing  losses  in  shipment. 

How  Do  You  Regulate  the  Use  of 
Company  Automobiles? 

.V  reader  of  Ixdustri.m,  M.\n.\c;emi-;nt  asks  for  in- 
formation as  to  methods  in  force  to  regulate  the  use 
of  company  automobiles.  He  writes  that  his  com- 
pany has  six  machines  and  three  chauffeurs.  Some 
of  the  executives  run  company  cars;  other  executives 
run  in  their  own  cars  and  the  company  pays  for  the 
gasoline. 

Will  not  those  who  liave  faced  this  problem  of 
regulation  and  solved  it,  make  some  suggestions  and 
kindly  send  in  details  of  the  methods  they  have  devised 
and  put  into  effect? 
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iBy  Dwilglbi!: 

/)(  ihis  iiiiiclr  of  Mr.  Merrick's  scries  he  takes  up 
tin-  f'rrparaluni  of  a  horinij  mill  for  the  zvork  to  he 
done.  Scr<-iit,-c}i  short  tables  give  all  the  necessary 
data.  Each  table  is  devoted  to  a  sini/lc  operation: 
moving  rail  by  po'^vcr,  loosening  and  ST.vivelin;i  head, 
removing  and  replacing  tool  post  or  bar,  seltinii  chuck 
jazi'S  and  the  like. 

Mr.  Dvvight  V.  Merrick  served  a  three  years'  ma- 
chinist apprenticeship  in  the  shop  of  the  Southwark 
Fonndry  &  Machine  Company,  going  from  there  as  a 
jonrncxinan  machinist  to  H'illiain  Seller.^  &  Company, 
'cfhcrc  he  remained  for  one  year.  He  then  spent  tivo 
years    in    the    engineering    conrsc    at    Drc.rel    Institute. 

HE  accompanying  tables  comprise  nearly  all  the 
complete  operations  necessary  to  prepare  a  bor- 
ing mill  for  the  reception  of  any  job.  It  is  pre- 
supposed that  the  machine  is  in  its  normal  condition  at 
the  time  and  that  the  work  is  of  such  character  as  to 
necessitate  a  change  from  this  condition.  The  opera- 
tions comprised  in  the  preparation  and  the  tables  of 
unit  times  relating  to  them  are  as  follows : 

Operation  Tables 

Oil  machine    i 

Move  rail  by  power   2,  3 

Swivel  head  to  angle    4-A,  4-B,  5-.\,   5-B 

Remove  and  replace  tool  post  or  bar   6 

Change    position    of    tool    post    7 

Set  chuck  jaws  on  taljle.  30  to  42-inch  mills  8 

Remove  chuck  jaws  from  table,  3o  to  42-inch  mills..       9 

Set  chuck  jaws  to  line,  60  to  84-inch  mills   12 

Remove  chuck  jaws  from  table 13 

Reverse  chuck  jaw  s,  30  to  42-inch  mills  10 

Reverse  chuck  jaws,  60  to  1'^4-inch  mills   14 


^i 


i^% 


At  the  completion  of  this  he  iceiit  back  to  the 
Southicark  Foundry  &  Machine  Company  and  served 
as  a  draftsman  for  three  years,  leaving  in  1898  to  go 
7i-ith  Mr.  Frederick  [(".  Tavlor  at  the  Bethlehem 
Steel  Company.  In  lyoi  he  left  Bethlehem  to  go  to 
the  Link-Belt  Engineering  Company,  -a'hcre  he  re- 
mained until  191 1,  devoting  himself  to  time  study  work. 
The  follozving  two  years,  1911-1913.  were  spent  in  time 
study  in  the  shops  of  the  IVatcrtown  Arsenal.  From 
1913  to  date  Mr.  Merrick  has  deioted  himself  to  a 
consulting  practice  in  time  stndy.  giiiug  most  of  his 
efforts  to  the  II.  II.  Franklin  Mannjactnrini;  Co.  and  to 
the  manufacture  of  rifles,  annnuiiilion  and  machine  gnus. 

Operation  Tables 

Move  jaws  on  table,  30  to  42-inch  mills  11 

Move  jaws  on  table,  60  to  84-inch  mills   15 

The  normal  condition  of  the  machine  must  be  deter- 
mined separately  for  each  shop.  There  also  must  be 
provided  a  tool  stand,  on  which  tools,  equipment,  draw- 
ings, instruction  cards,  etc.,  are  kept.  The  tool  stand 
should  be  placed  about  three  feet  from  the  machine  and 
in  such  a  position  that  the  workmen  can  reach  any 
article  on  it  with  a  minimum  of  trouble. 

In  using  the  tables  herewith,  relative  to  preparing 
the  machine  for  the  work,  a  survey  of  the  job  is  first 
made  to  determine  what  changes  from  the  normal  condi- 
tion of  the  machine  are  necessary,  and  the  operations 
necessary  to  make  these  changes  are  listed  in  the  in- 
stritction  card  in  the  order  in  which  they  take  place. 
The  time  required  for  each  operation  is  takei:  from  the 
appropriate  table  and  set  opposite  that  item  in  the  in- 
struction card. 


FIG.  I.      TYPE  OF  30-lNCir   BORING  MILLS  USED  FOR  TIME  STUDIES 


TYPE  OF  42-INCH    BORING    MILLS   USED   FOR   TIME   STUDIES 
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iny  the  Wrenches  used  lor  that  op- 
eration. These  would  be  returned 
with  the  wrenches  used  in  raising 
the  rail,  when  that  operation  is  com- 
pleted. The  time  allowed  for  rais- 
ing the  rail  would  be  the  total  time 
given,  less  the  time  for  procuring  the 
wrenches.  The  detailed  operations 
are  given  in  the  tables  partly  to  en- 
able such  modifications  to  be  made, 
but  mainly  to  establish  a  standard 
practice  based  on  the  methods  of  the 
best  workmen  and  on  careful  studies 
and  correction  of  these  methods. 
Oiling  the  Machine 
The  boring  mill  should  be  oiled 
every  day  before  beginning  work, 
provided  that  it  is  in  constant  use. 
If  it  is  used  intermittently,  it  should 
be  oiled  before  beginning  the  first 
job  of  the  day.  The  oiling  prefer- 
ably should  not  be  made  a"  part  of 
the  preparation  time  of  a  job,  but 
should  be  cared  for  by  a  separate 
time  card  issued  to  cover  that  opera- 
tion only.     Refer  to  Table  i. 

Move  Rail  By  Power 
The  operation  of  moving  the  rail  bv  power  naturally 
divides  itself  into  three  parts:     i.  Preparation,  involv- 
mg  the  procuring  of  tools,  loosening  clamping  nuts,  en- 
gaging of  the  necessary  levers,  etc. ;  2.  actuafmovement 


TABLE  1 
Preparation  of  Machine  for  Work— 30  to  84-inch  Mills 


Size  of  Machine  in  Inches 


0.09 

•(24)1.44 
0.27 


0.51 
0.70 
0.16 


0.09 

•(24)1.44 
0.28 
0.16 
0.52 
0.70 
0.16 


0.09 

*(2.S)I.50 
0.30 
0.16 
0.53 
0.70 


0.08 
0.20 


Total  time  for  oiling  machine 


0.08 
0.20 


0.18 
0..S0 
0.08 

+(3)  1.20 
1.80 

t(2)  0.60 
0.07 
0.30 
0.16 
0.53 

*(25)1.50 
0.15 

•(6)  0.30 
0.06 
0.09 
0.20 


10.80 


0.10 
*(28)1.68 
0.35 
0.17 
0.56 
0.70 


80 


FIG.  3.     TVPE  OF  60  AND    84-IXCH   CISHOLT  BORING    MILLS    UPON    WHICH    TIME   STUDIES 
WERE    MADE 

Such  deductions  as  the  conditions  may  require  are 
made  from  the  total  time  as  gi\en  in  the  tables,  and 
the  net  times  only  are  entered  on  the  card.  For  in- 
stance, if  the  preparation  of  the  machine  involves  both 

the  raising  of  the  rail  and  the  swiveling  of  the  head,  the     of  "the  rail ;  3.  clamping  the  raif  in  its  new  position  and 
workman  should  procure  the  necessary  wrenches   for     returning  the  tools  to' the  tool  stand.     The  details  of 

( i)  and  (3)  are  given 
in  Table  2,  and  the 
time  for  actually  mov- 
ing the  rail  a  given  dis- 
tance, together  with  the 
total  time  for  the  complete 
operation,  is  given  in  Table 
3.  Ordinarily,  in  the 
preparation  of  instruction 
cards  the  totals  in  Table  3 
only  would  be  used.  For 
instance,  this  particular 
item  on  the  card  for,  say,  a 
42-inch  mill  would  read, 
"Move  rail  10  inches.  .  .  . 
1.734  minutes."  This  op- 
eration can  be  performed 
O.To  only  on  42-inch  and  larger 
t  (4)  1.60  machines.  The  rail  is  in  a 
fi.xcd  (insilion  on  the  small- 
er machine. 

On  certain  machines  the 
number   of    clamping   nuts 
on     the     right-    and     left- 
hand  housing  differs,   thus 
accounting   for   the  clifTer- 
cnce  in  time  for  loosening 
or   tightening  nuts   on   the 
opposite    side   of    the  ma- 
chine.     (Table    2.)      The 
chain     drive     transmitting 
power     to     tiie     elevating 
screws  of  the  rail  is  set  in 
motion  by  throwing  the  lever  /',  shown  in  the  sketch. 
The  clutch  connecting  the  rail  to  the  elevating  screws  is 
meshed  by  the  lever  /;,  and  the  rail  will  continue  to 
move  as  long  as  this  clutch  is  in  mesh.     When  the  rail 


Details  of  operation 


1.  Carry  cans  to  right  side  of  machine.   .  . 

2.  Fill  oil  holes  in  feed  bo.x 

3.  Fill  reservoir  of  lower  feed  bo.x 

4.  Fill  reservoir  of  rapid-travel  mechanism 

5.  Fill  reservoir  on  upper-rail  bracket 

6.  Fill  si.x-pipe  sight-feed  oiler 

7.  Fill  reservoir 

8.  Fill  reservoir  for  lubricating  back  gears. 

9.  Fill  3-ounce  oil  cup 

10.  Pick  up  cans,  walk  around  motor 

11.  Fill  reservoirs  on  pinion  shaft 

12.  Fill  cup  on  shaft  under  motor 

13.  Fill  3-ouncc  oil  cups 

14.  Pick  up  cans,  walk  to  left  side  of  machine 

15.  Fill  reservoirs  of  lower  feed  bo.x 

16.  Fill  reservoir  of  rapid  travel 

17.  Fill  reservoir  on  up|)er  rail  bracket.  . 

18.  Fill  oil  holes  in  feed  box 

19.  Climb  on  table 

20.  FiU  oil  holes 

21.  Descend  from  table.  . 

22.  Remove  cars  to  stand  .  . 

23.  Clean  hands  with  waste 


0.18 
0.30 
0.09 

t(6)  2.40 
1.80 

tf3)  0.90 
0.08 
0.35 
0.17 
0.56 

''28)1.68 
0.17 

•(9)  0.54 
0.08 
0.09 
0.20 


13.15 


0.11 
*(32)  1.92 
0.41 
0.18 
0.63 
0.70 


0.18 
0.30 


1.80 

t  (3)  0.90 

0.09 

0.41 

0.18 

0.63 

'(32)  1.92 

0.20 

'  (9)  0..S4 

O.Il 

0.10 

0.20 


13.21 


'Number  of  oil  holes.    tNumber  of  oil  cups. 

both  operations  in  a  single  trip  to  the  tool  stand,  and 
this  fact  should  be  so  stated  on  the  instruction  card. 
The  time  allowed  for  swiveling  the  head  then  would  be 
the  total  time  given  in  the  table,  less  the  time  for  return- 
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has  reached  the  desired  elevation,  the  lever  E  is  released 

and  the  chain  drive  disengaged  by  means  of  the  lever  D. 

In  raising  the  rail,  it  can  be  brought  to  the  desired 

height  and  stopped.     In  lowering,  hovi'ever,  it   should 

be  lowered  below  the  desired  point  and  re-raised  to  the 

Table  2— Detailf.ii  Time  for  Prepakaiion 

Preparation  of  Machine  for  Work 

Operation:    Raise  and  lower  rail  by  power. 

Size  of  machine :    42,  60  and  84  inches. 

Tools  required  :    Open-end  wrench. 

Starting  position  of  operator;    In  front  of  machine. 


the  jiractical  use  of  the  times  given  in  the  tables  two 
decimal  places  are  sufficient.  For  that  reason  the  totals 
given  in  heavier  type  at  the  bottom  of  each  table  are  only 


Size  of  Machine,  Inches 

Details  of  operation 

42 

60 

84 

Preparation  for  moving  rail 

Time  in  minutes 

1.  Get  wrench  from  tool  stand 

2.  Walk  to  left  side  of  machine 

3.  Loosen  clamping  screws 

4.  Walk  to  right  side  of  machine . 

5.  Loosen  clamping  screws 

0.0425 
0  0700 
0.1700 
0  0920 
0.1700 
0  0200 
0  0500 
0  0400 

0.055 
0  080 
0 ,  .?60 
0  105 
0.270 
0,020 
0  050 
0  040 

0.070 
0  100 
0.285 
0.125 
0.285 
0  020 

7.  Engage  clutch  to  operate  chain 

8.  Engage  clutch  to  move  rail 

0  050 
0  040 

Total  preparation  for  moving 

0.65 

0.98 

0.98 

9.  Move  rail . 

See    Table  l.S 

10.  Disengage  elevating-chain  clutch 

1 1 .  Pick  up  wrench 

12.  Tighten  clamping  screws,  right  side 
],!.  Walk  to  left  side  of  machine 

14.  Tighten  clamping  screws,  left  side 

15.  Remove  wrench  to  tool  stand  

16.  Return  to  front  of  machine   , 

0  040 
0  050 
0  255 
0  092 
0  255 
0  090 
0  040 

0  040 
0  056 
0  405 
0.105 
0.540 
0  100 
0  055 

0.040 
0.065 
0.427 
0.125 
0.427 
0.120 
0  070 

Total   time   for  clamping  rail   after 
moving 

0.82 

1.30 

1.27 

correct  elevation  in  order  to  take  up  the  lost  motion  in 
the  elevating  screws  and  nuts.  While  this  will  actually 
make  a  slight  difference  in  the  time  for  raising  or  lower- 
ing the  rail  through  a  given  distance,  the  difference  is 
so  small  that  for  all  practical  purposes  the  time  for 
raising  or  lowering  may  be  considered  the  same. 

Table  3— Total  Time  for  Moving   Rail 


Distance  through  which 
rail  is  moved 

5  in. 

10  in. 

15  in. 

20  in. 

25  in. 

30  in. 

42-Inch  Boring  Mill 
Time  in  Minutes 

1.  Prepare   to   move   rail 
(Table  2) 

2 .  Move  rail 

3.  Clamp  rail  (Table  2). 

0.6545 
0.1740 
0.8220 

0..5645 
0  3480 
0.8220 

0  6545 
0.5220 
0.8220 

0,6545 
0  6960 
0.8220 

Total  time  for  moving 
rail 

1.65 

1.7.^ 

2.00 

2.17 

The  arrangement  of  the  tables  is  uniform  although 
the  number  of  sizes  of  machines  for  which  information 
is  given  is  not  necessarily  the  same.  For  example.  Table 
6  covers  the  full  range  of  machines  from  the  30-  to  the 
84-inch  sizes.  Table  7  covers  the  three  larger  only 
42-,  60-  and  84-inch,  while  Table  8  includes  the  two 
smaller  and  the  intermediate  size,  thai  is  the  30,  36-  and 
42-inch. 

Mention  has  previously  been  made  of  the  fact  that  in 


carried  to  two  places  of  decimals.  In  case  the  figure  in 
the  third  place  was  5  or  more,  the  second  place  was  in- 
creased by  one  unit.  If,  however,  the  third  place  was  4 
or  less,  it  was  disregarded. 

Swivel  Head  to  an  Angle 
On  42-inch  machines  and  larger  the  head  is  swiveled 
by  means  of  a  worm  operated  by  an  open-end  wrench 
at  B — See  sketch  with  Table  4-B — after  loosening  nuts 
A,  and  can  be  moved  exactly  to  the  desired  angle.  On  the 
30-  and  36-inch  machines  the  worm  is  absent,  and  the 

Table  4 — Tot.^l  Time  for  Moving  Rail 


60-Inch  Boring  Mill 

1.  Prepare  to  move  rail 
(Table  1) 

0.980 
0.694 
1.301 

0.980 
1.390 
1.301 

0.980 
2.083 
1.301 

0.980 
2.780 
1.301 

3.  Clamp  rail  (Table  1) . 

Total  time  for  mo>ing 
rail 

2.9S 

3.67 

4. .36 

5.06 

84-Inch  Boring  Mill 

1.  Prepare   to   move   rail 
(Table  1) 

0.975 
0.800 
1.274 

0.975 
1.600 
1.274 

0.975 
2.400 
1.274 

0.975 
3.200 
1.274 

0.975 
4.000 
1.274 

0.975 

2.  Move  rail 

3.  Clamp  rail  (Table  IV, 

4.800 
1.274 

Total  time  for  moving 
rail 

3.05 

3.85 

4.65 

5.45 

6.25 

7.05 
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head  is  swiveled  by  hand  to  approximately  the  desired 
angle  and  clamped  loosely  in  position.  Then  hv  tapping 
the  head  one  way  or  the  other  with  a  lead  hammer  or 


SWrVEL    HEAD — 30   AND   36-IXCH    MACHINE 


mallet  it  is  adjusted  exactly  to  the  proper  angle.  The 
clamping  nuts  are  then  screwed  home. 

The  complete  operation  of  swiveling  the  head  divides 
into  the  fundamental  operations  of  loosening,  swiveling 
and  clamping.  The  details  of  loosening  and  clamping 
are  given  in  Tables  4- A  and  4-B  respectively  for  ma- 
chines up  to  and  including  36-inch,  and  for  42-inch  and 
larger.  The  complete  time  for  the  operation  of  swivel- 
ing is  given  in  Tables  5-A  and  5-B  for  the  smaller  and 
larger  sizes,  respectively. 

For  convenience  in  referring  to  the  tables,  the  items 
arranged  under  the  head  "Details  of  Operation"  are 
numbered  consecutively  beginning  with  one. 

Remove  and  Repl.ace  Tool  Post  of  B.\r  on  Turret 
He.^d  or  R.\m 

The  tool  posts  in  the  larger  sizes  of  Gisholt  boring 
mills  may  be  carried  either  in  the  ram  or  the  turret 
head  on  the  ram.  In  the  smaller  sizes— 30-  and  36-inch 
mills — only  the  turret  head  is  available. 

The  tool  post  or  bar  is  removed  from  the  turret  head 
by  loosening  a  single  hexagon  clamping  bolt  in  the  head, 
which  allows  the  bar  or  post  to  drop  out.  The  work- 
man, while  loosening  the  clamping  bolt,  holds  the  bar 
or  post  with  his  free  hand  to  prevent  it  from  falling  to 
the  table.  After  loosening  the  bolt,  the  bar  or  post  is 
grasped  with  both  hands,  lifted  out  of  the  head  and 
removed  to  a  convenient  position  on  the  floor  alongside 
the  tool  stand.  The  table  assumes  that  the  bar  or  post 
that  is  to  replace  the  one  removed  is  at  hand  on  the 
floor  or  tool  stand  and  that  it  is  procured  and  carried  to 
the  machine  on  the  return  trip,  after  disposmg  of  the 
first  post  or  bar.  It  is  placed  in  the  turret  head  and  held 
in  position  with  one  hand,  while  with  a  wrench  in  his 
free  hand  the  workman  tighten.^;  the  clamping  nut 

The  process  of  removing  and  replacing  the  tool  post 
or  bar  in  the  ram  is  the  same  as  removing  or  replacing  it 
in  the  turret  heads,  except  that  there  are  three  clamping 


bolts  to  be  manipulated  and  a  locking  pin  to  be  pulled 
out.  The  purpose  of  this  pin  is  to  prevent  the  bar  or 
post  from  falling  to  the  table  when  the  clamping  bolts 
are  loosened.  The  workman  holds  the  bar  with  his  free 
hand  while  he  releases  the  locking  pin  and  then  uses 
both  hands  to  remove  the  bar. 

T.ABLE  4A 

Loosen  and  Clamp  Head — 30  and  36-Inch  Machines 


Details  of  operation 


Size  of  Machine, 
Inches 


Loosen  head 

Time  in 

minutes 

1.  Obtain  wrench  and  lead  hammer  from  tool  stand 

2.  Loosen  hexagon  clamiiing  nuts 

3.  Lay  wrench  on  table  of  machine 

0.055 
0.280 
0.020 

0.06 
0.42 
0.02 

Total  time  for  loosenini>  head 

0.36 

0.50 

...  See  1 

rable  4-A 

Clamp  head 

5.  Exchange  lead  hammer  for  wrench 

6.  Tighten  firmly  nuts  on  right  side  of  head 

7.  Tighten  firmly  nuts  on  left  side  of  head 

8.  Remove  wrench  and  hammer  to  tool  stand  .... 

0.03 
0.14 
0.20 
0.055 

0.03 
0.21 
0.30 
0.06 

0.43 

0.60 

TABLE  43 

Total  Time  to  Loosen  .ant)  Swi\el  Head  and  Clamp 

Swivel  Head  to  Ancle 
Tools  required :    Lead  hammer  or  mallet,  clamping  wrench. 
Xormal  position  of  workman :    In  front  of  machine. 
Normal  condition  of  machine :    Head  at  right  angles  to  rail. 


Degrees  of  swivel 

5 

10 

15 

20         25     1    30 

30-Inch  Machine 
Time  in  Minutes 

Loosen  head  (Table  4-A) 

Swivel  head 

Clamp  head  (Table  4-A) 

.355 

.19 

.425 

.355 

.21 

.425 

.355 
.225 
.425 

.355 
.24 
.425 

.355 

.25 

.425 

.355 

.27 

.425 

Total  time  for  swivling 

0.97 

0.99 

1.01 

1.02 

1.03 

1.05 

.i6-Inch  Machine 

Loosen  head  (Table  4-A) 

.50 
.20 
.60 

.50 
.22 
.60 

..>0 
.23 
.60 

.50 
.25 
.60 

.50 
.26 
.60 

.50 
.28 

Clamp  head  (Table  4-A) 

.60 

Total   lime   for  swiveling 
head 

1..30 

L32 

1.33 

1.35 

1.36 

1.38 

Changing  Position  of  T(X)l  Post  in  Ram 
The  position  of  the  tool  post  as  regards  its  distance 
from  the  base  of  the  ram  can  be  varied  by  locating  the 
locking  i)in  in  any  one  of  three  slots  in  the  tool  post 
shank.  To  change  the  position  of  the  tool  jiost.  the 
three  clamping  bolts  arc  loosened,  and  the  locking  pin 
is  pulled  out.  The  workman,  meanwhile,  with  his  free 
hand  grasps  the  tool  post  and  raises  or  lowers  it  to  its 
new  position  and  releases  the  pin.  I  he  clamping  bolts 
are  then  tightened. 
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Setting  Chuck  Jaws  and  Drivers 

Work  is  commonly  held  on  the  table  of  boring  mills 
by  means  of  chuck  jaws  fitted  to  the  slots  in  the  table, 
by  clamping'  it  on  parallels  on  the  table,  by  setting  it  in 
drivers,  or  by  clamping  it  flat  upon  the  table. 

TABLE  5A 
Loosen  and  Clamp  Head — 42  to  «4-Inch  MAcniNEs 


by  means  of  the  scroll  movement.  See  B  sketch  of 
Tables  8  and  9.  The  base  of  the  independent  jaw  for 
machines  larger  than  42-inches  is  placed  with  its  outer 
edge  flush  with  the  edge  of  the  table,  and  the  jaw  is 


42  Inch 

60  Inch 

84  Inch 

Obtain  two  wrenches  from  .stand 

Loosen  clamping  nuts 

Lay  wrench  on  table 

Pick  up  worm-operating  wrench 

0.06 
0.28 
0.02 
0.0.? 

0.07 
0.28 
0.02 
0.0,^ 

0.09 
0.42 
0.02 
O.O.? 

Total  lime  to  loosen  head 

0..S9 

0.40 

0.56 

See  T.Tblr-  4-R 

Lay  down  worm-operating  wrench 

Pick  up  clamping  wrench 

Tighten  clamping  nuts 

Remove  wrenches  to  tool  stand     

0.02 
0.0,1 
0.40 
0.06 

0.02 
0.0,5 
0.40 
0.07 

0.02 
0.03 
0.60 
0.09 

Total  time  to  clamp  head 

0.51 

0.52 

0.74 

TABLE  .5B 
Total  Time  to  Loosen  Swivel  Head  and  Clamp 


Degrees 


42-Tnch  Machine 


Loosen  head  (Table  5-A) 

Swivel  head 

Clamp  head  (Table  5-.'^) 

Total  time  for  swiveling 
head 


Loosen  head  (Table  .S-A) 

.Swivel  head 

Clamp  head  (Table, S-A) 


0.39 
0.45 
0.51 

0.39 
0.54 
0.51 

0.39 
0.64 
0.51 

0.39 
0.75 
0.51 

0.39 
0.86 
0.51 

0.39 
0.97 
0.51 

0.39 
1.09 
0.51 

1.35 

1.44 

1.54 

L65 

L76 

L87 

L99 

0.39 
12.2 
0.51 


60-Inch  Machine 


SWIVEL    HE.M) — 42,    Co    .\N1I    ?4-IXCH     ^^LLS 

moved  backward  and  forward  in  the  base  by  means  of 
the  screw  until  it  attains  its  approximate  desired  posi- 
tion with  reference  to  the  base.  The  base  is  then  moved 
forward  on  the  table  to  the  line  most  nearly  correspond- 
ing to  the  diameter  of  the  work  and  ;s  clamped  down  to 
the  table.  The  operations  are  repeated  for  the  second 
]2lw  before  moving  the  table.  The  final  adjustment  of 
the  jaws  is  made  independently  after  the  work  is  in 
place. 

When  reversing  the  chuck   jaws  on  the  table,  as  is 


Chuck  jaws.  Boring  mills  up  to  and  including  42-inch 
have  a  table  consisting  of  a  three-jaw  scroll  chuck,  the 
jaws  having  both  independent  and  universal  movements. 
Machines  larger  than  42-inch  have  four  detachable  in- 
dei)endent  chuck  jaws  mounted  on  bases  held  to  the 
table  by  means  of  four  T-slot  bolts  in  pai-allel  T-slots  on 
the  table.  Each  jaw  is  moved  with  reference  to  its  base 
by  a  screw  operated  by  a  socket  wrench,  as  at  A  in 
sketch  of  Tables  8  and  9,  The  time-study  tables  assume 
that  the  T-slot  bolts  are  kept  in  the  holes  in  the  base. 

The  jaws  of  the  three-jaw  chucks  are  set  to  that  line 
on  the  table  which  most  nearly  corresponds  to  the  diam- 
eter of  the  work.    They  are  then  caused  to  grip  the  work 


DETAIL    OF    Ol>EK.\TI0N    0.\    SWIVEL    HE.\D 

necessary  for  certain  classes  of  work,  the  clamping  bolts 
at  C,  Sketch  with  Tables  8  and  9  are  loosened,  the  jaws 
removed  from  the  table,  turned  end  for  end  and  entered 
in  the  table  slots.  From  this  point  the  process  is  the 
same  as  for  setting  the  jaws  for  the  first  time.  In  the 
case  of  independent  jaws  for  machines  larger  than  42- 
inch,  adjustment  of  the  jaw  is,  as  above,  made  with  the 
base  flush  with  the  edge  of  the  table. 

In  moving  the  chuck  jaws  on  the  table  without  re- 
\ersing  them  it  is  necessarv  in  the  case  of  the  jaws  hav- 
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ing-  bases,  first  to  renio\-e  the  base  of  the  jaw  until  its 
edge  is  flush  with  the  edge  of  the  table  and  then  to  ad- 
just the  jaw  to  the  size  of  the  piece,  after  which  the  base 
and  jaw  are  moved  forward  to  the  desired  location. 


Jool  Posf J-> 


OPERATION   TO   REMOVE  TOOL  POST 

The  tables  assume  that  the  workman  first  measures 
the  diameter  of  the  piece  to  be  machined  and  sets  his 
chuck  jaws  so  that  the  work  may  be  gripped  by  them 
with  a  miuimum  movement  of  the  jaws.  The  tables  also 
assume  that  the  work  is  piled  on  the  floor  about  six  feet 
distant  from  the  machine. 


loot  Posfin  How  -4— >• 


OPERATION    TO    LOWER    TOOL    POST 


The  line  drawings  used  to  call  attention  to  specific 
operations  in  connection  with  many  of  the  tables  are  lo- 
cated close  to  the  table  or  tables  which  they  assist  m 
explaining.  For  instance,  Tabic  7  gives  times  for  rais- 
ing or  lowering  the  tool  jiost  in  the  ram.    The  illustration 


accompaming  Table  7  shows  in  outline  a  part  of  one  of 
the  boring  mill  heads  with  the  tool  post  shaded  to  make 

TABLE  6 

Remove  .\nd  Replace  Tool  Post  or  B.ar 

Preparation  of  the  Machine  for  \\'nRK 

Operation:    Remove  and  replace  tool  post  or  bar   from  turret 

head  or  ram. 
Tool  required :    Open-end  wrench. 
Normal  position  of  workman :    In  front  of  machine. 
Normal  condition  of  machine :    Tool  post  or  bar  in   head  or 

ram. 


Details  of  operation 


Obtain  wrench  from  tool  stand, 
walk  to  left  side  of  machine, . .  , 

Loosen  hexagon  clamping  bolts. . . 

Lay  wrench  on  table 

Remove  post  or  bar  from  turret   . 

Pull  pin  and  remo\-e  post  or  bat 
from  ram 

Remove  post  or  bar  to  floor 

Carry  bar  or  post  to  machine 

Put  bar  or  post  in  turret 

Put  bar  or  post  in  ram 

Pick  up  wrench 

Tighten  he.xagon  clamping  bolts 

Return  wrench  to  tool  stand 


Total  time  to  remove  and  replace 
tool  post  or  bar 


Size  of  Machine,  Inches 


iO      ,56      42      42      60      84 


Time  in  Minutes 


0.64 


0.93 


0.16 
0.20 
0.02 


0.12 
0.04 
0.14 

0.20 
0.02 
0.29 
0.11 


1.35 


it  more  prominent,  and  with  the  head  of  the  pull  pin  and 
the  heads  of  the  three  clamping  bolts  outlined  in  black 
to  make  them  prominent,  and  so  call  attention  to  the 
operation  covered  by  the  table. 

TABLE  7 
Raise  or  Lower  Tool  Post  in  Ram 

Preparation  of  the  Machine  for  Work 
Operation :    Raise  or  lower  tool  post  in  ram. 
Tool  required :    Open-end  wrench. 
Normal  position  of  workman :    In  front  of  machine. 


Details  of  0|)eration 


1 .  Obtain  wrench  from  tool  stand,  walk 
to  left  side  of  machine 

2.  Loosen  he.xagon  clamping  bolt.  .  .  . 

.1.  Lay  wrench  on  table 

4.  Pull  pin,  raise  post 

•S.  Pull  pin,  lower  post . . 

6.  Pick  up  wrench 

7.  Tighten  clamping  bolts 

8.  Remove  wrench  to  stand 


Total  lime  (o  raise  post. 
Total  time  to  lower  po.st    . 


Raise  Post 

Lower  Post 

SizeofMachine 
Inches 

SizeofMachine 
Inches 

42 

60 

84 

42 

60 

84 

Time  in  Minutes 

().(W 

().(W 

O.KI 

0.09 

o.n<) 

0. 1 1 

O.IV 

(l..!(l 

D.IJ 

(1.17 

0  ().' 

(1.(12 

(1.(12 

0.(12 

(1.02 

0.04 

0.0.^ 

O.O.S 

0.08 
0.02 

0.09 
0.02 

0.02 

0.02 

0.02 

0.22 

0.26 

0.29 

0.22 

0.26 

0.08 

0.09 

0.11 

0.08 

0.09 

0.59 

0.70 

0.79 

0.63 

0.74 

o.to 

0.20 
0.02 

0.09 
1.02 
0.29 
O.ll 


0.83 


In  a  siinilar  way  the  two  styles  of  chucks  used  on  the 
boring  mills  studied  are  shown  in  the  line  engravings 
accompanying  Tables  8  and  9  and  12  and  13.  The  first 
is  the  regular  Gisholt  universal  scroll  chuck,  while  the 
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TABLE  8 

Set  Chuck  Jaws  to  Line — 30-  to  42-Inxh  Mills 
Preparation  or  Machine  for  Work 
Operation:    Setting  chuck  jaws  on  table. 
Size  of  machine;    30,  36  and  42  inches. 
Tools  required :    6- foot  rule ;  chuck  wrench. 
Table  clear  at  beginning  of  job. 


Size  of  Machine,' Inches 

Details  of  operation 

30 

36 

42 

Time  in  Minutes 

1 .  Obtain  rule,  measure  diameter  of  piece 

2.  Obtain  chuck  wrench  from  stand  — 

0.120 
0.035 
0.050 

0.087 
0.210 
0.090 
0.347 
0.090 
0.347 
0.035 

0.120 
0.040 
0.060 

0.093 
0.220 
0.100 
0.373 
0.100 
0.373 
0.040 

L52 

0.120 
0.045 
0,070 

4.  Insert  jaw  in  table  slot;  move  jaw  to 

line 

5.  Tighten  two  screws  in  jaw 

6.  Turn  table  120  degrees 

0.100 
0.230 
0.120 
0.400 

8.  Turn  table  120  degrees 

0.120 
0.400 

0.045 

Total   time   for   setting  three   chuck 
jaws 

1.11 

1.65 

THREE-JAW   CHUCK   FOR  BORING    MILL 

TABLE  9 
Remove  Jaws  from  T.^^ble— 30-  to  42-Inch  Mills 


-- 

Size  of  Machine,  Inches 

Details  of  operation 

30 

36             42 

Time  in  ilinutcs 

1 .  Obtain  chuck  wrench  from  stand 

2.  Loosen  two  screws  in  jaw 

3.  Remove  jaw  from  slot  to  stand 

4.  Turn  table  120  degrees 

5.  Repeat  items  2,  3  and  4 

0.035 
0.172 
0.040 
0.090 
0.302 
0.212 
0.035 

0.040 
0.180 
0.050 
0.100 
0.330 
0.230 
0.040 

0.045 
0.190 
0.060 
0.120 
0.370 
0  250 

0  045 

Total  time  for  removing  three  chuck 
jaws 

0.89 

0.97 

1.08 

second  shows  the  use  of  four  independent  jaws  which 
can  be  set  to  accommodate  work  of  any  desired  diam- 
eter within  the  range  of  the  boring  mill  table.  The 
rough  adjustment  of  these  jaws  is  made  to  the  circular 
lines  scribed  on  the  table,  but  the  finer  adjustments,  to- 


gether with  the  movement  necessary  to  clamp  the  work, 
are  by  means  of  a  screw  in  the  jaw  itself. 

REVERSING  JAWS  ON  TABLE 

TABLE  10 

Reversing  Jaws  of  30-  to  42-Inch  Mills,  Jaws  on  Table 
AT  Beginning  of  Job 


Details  of  operation 


Obtain  rule,  measure  diameter  of  piece 
Obtain  chuck  wrench  from  tool  stand 
Loosen  two  clamping  screws  on  jaw . 

Remove  jaw  from  slot 

Reverse  jaw,  enter  in  slot  to  line. . . 
Tighten  two  clamping  screws  on  jaw 

Turn  table  120  degrees 

Repeat  items  3,  4,  5  and  6. 
Turn  table  120  degrees.  .  . 

Repeat  items  3,  4,  5  and  6 

Remove  wrench  to  stand 


Size  of  Machine,  Inches 


Time  in  Minutes 


0.120 
0.035 
0.172 
0.050 
0.089 
0.210 
0.090 
0..=;21 
0.090 
0.521 
0.035 


0.120 
0.040 
0.180 
0.055 
0.093 
0.220 
0.100 
0.548 
0.100 
0.548 
0.040 


0.120 
0.045 
0.190 
0.060 
0.100 
0.230 
0.120 
0.580 
0.120 
0.580 
0.045 


Total  time  for  rcmovinij  three  jaws        1.9,S 


2.04 


2.19 


TABLE  11 

Moving  J.-iws  In  or  Out  to  Line— 30-.  36-  .\nd  42-Inch  Mills 
Jaws  on  Table  at  Beginning  of  Job 


Details  of  operation 


1 .  Obtain  rule,  measure  diameter  of  piece 

2.  Obtain  chuck  wrench  from  tool  stand 

3.  Loosen  two  clamping  screws  in  jaw. - 

4.  Mo\e  jaw  up  to  line 

5.  Tighten  two  clamping  screws  on  jaw. 

6.  Turn  table  120  degrees 

7.  Repeat  items  3,  4  and  5 

8.  Turn  table  120  degrees 

9.  Repeat  items  3,  4  and  5 

10.  Remove  chuck  wrench  to  tool  stand 

Total  time  for  moving  three  jaws 


Size  of  Machine,  Inches 


Time  in  Minutes 


0.120 

0.120 

0.120 

0.035 

0.040 

0.045 

0.172 

0.180 

0.190 

0.080 

0.093 

0.100 

0.210 

0.220 

0.230 

0.090 

0.100 

0.120 

0.471 

0.493 

0.520 

0.090 

0.100 

0.120 

0.471 

0.493 

0.520 

0.035 

0.040 

0.045 

1.78 

1.88 

2.01 

FOUR-JAW    CHUCK    FOR   BORING    MILL 

PREPAR-^TION  OF  MACHINE  FOR  WORK 

Size  of  machine:  60-  to  84-inch. 

Operation:  Setting  chuck  jaws  on  table. 

Tools  required:  6-foot  rule;  chuck  wrench:  tour  chuck  iaw; 
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TABLE  15 
Movi.\G  J.AWs  In  or  Out  to  Line— 60-  .and  84-Inch  Mills 


Details  of  operation 


1.  Obtain  rule,  measure  diameter  of  piece 

[2.  Obtain  chuck  wrench  from  stand 

,  3.  Pick  up  chuck  jaw  from  stand 

4.  Enter  slot  bolt  in  base  into  table  slot,  on 

the  edge  flush  with  table 

5.  Screw  jaws  in  base  to  suit  diameter  of  work 

6.  Move  jaw  base  ui)  to  line 

7.  Tighten  4  J^-inch  clamp  bolts     . 

8.  Repeat  items  3  to  7  inclusive 

9.  Turn  table  180  degrees 

10.  Repeat  twice  items  3  to  7  inclusive 

1 1 .  Remove  chuck  wrench  to  stand 

Total  time  for  setting  four  chuck  jaws . 


Size  of  Machine 
Inches 


Time  in  Minutes 


0.150 
0.055 
0.110 

0.120 
0.270 
0.160 
0.440 
1.100 
0.180 
2.200 
0.060 


4.85 


TABLE  13 
Remove  Jaws  from  Table 


Size  of  Machine 
Inches 

Details  of  operation 

60 

84 

Time  in  Minutes 

1 .  Obtain  chuck  wrench  from  stand           . 

2.  Loosen  four  clamping  bolts.  . 

3.  Remove  jaw  from  slot  to  floor 

4.  Repeat  items  2  and  3 

5.  Turn  table  180  degrees.  . 

6.  Repeat  twice  items  2  and  .' 

7.  Remove  wrencli  to  ?tand . 

0.055 
0.440 
0.160 
0.600 
0.180 
1.200 
0.055 

s.. . 

Total  time  for  removing  four  chuck  jaw 

2.69 

TABLE  14 
Reversing  Jaws  in  60-  and  84-Inch  Mills 


Size  of  Machine 
Inches 

Details  of  operation 

60 

84 

Time  in  Minutes 

1.  Obtain  rule,  measure  diameter  of  piece.  . 

2.  Obtain  chuck  wrench  from  stand 

3.  Loosen  four  clamping  bolts  on  jaw 

0.150 
0.055 
0.440 
0.070 
0.060 

0.120 
0.270 
0.160 
0.440 
l..';60 
0.180 
3.120 
0.055 

6.  Enter  base  in  table  slot,  outer  edge  flush 

7.  Screw  jaw  in  base  to  suit  diameter  of  work 

9.  Tighten  four  clamping  bolts  on  jaw 

10.  Repeat  items  3,  4,  5,  6,  7,  8  and  9 

11.  Turn  table  180  degrees 

12.  Repeat  twice  items  3,  4,  5,  6,  7,  8  and  9. . 

Total  time  for  reversing  four  jaws 

6.68 

Size  of  Machine, 
Inches 

Details  of  operation 

60                 84 

Time  in  Minutes 

1.  Obtain  rule,  measure  diameter  of  piece.  .  . 

2.  Obtain  chuck  wrench  from  tool  stand 

3.  Loosen  four  clamping  bolts  in  jaw 

4.  Move  jaw  base  back," edge  flush  with  tabli 
.1.  Screw  jaw  in  base  to  suit  diameter  of  work 
6.  Move  jaw  to  line 

0.150 
0.055 
0.440 
0.070 
0.270 
0.160 
0.440 
1.380 
0.180 
2.760 
0.055 

7.  Tighten  four  clamping  bolts  in  jaw 

8.  Repeat  items  3.  4.  5,  6  and  7     . 

9.  Turn  table  180  degrees 

10.  Repeat  twice  items  3,  4,  5,  6  and  7 

1 1 .  Remove  chuck  wrench  to  tool  stand 

Total  time  for  moving  four  jaws 

5.96 

(To  be  continued) 


l€>    ffC'evtiot    Car 

Editor,  Industrial  AL\-\.\gi;mi;xi  : — 

After  reading  the  article  "How  to  Prexent  Car  De- 
murrage" in  your  May  issue  by  Mr.  Farnhani.  there  are 
one  or  two  questions  which  I  wish  to  refer  to  which  may 
be  of  some  assistance  in  preventing  demurrage  and  re- 
leasing cars  more  quickly. 

In  Mr.  Farnham's  list  of  fundamentals  he  refers  to 
the  car  that  has  been  in  the  yard  the  longest  which 
should  be  taken  care  of  first,  etc.  We  cannot  agree  with 
Mr.  Famham  in  all  cases.  We  had  in  mind  our  own 
conditions  in  which  oftentimes  there  are  from  fifty  to 
sixty  cars  of  pulp  wood  in  the  yards  at  one  time.  If  we 
should  ask  that  the  oldest  cars  be  taken  care  of  first  it 
would  reqtiire  from  an  hour  or  two  to  switch  out  these 
older  cars  in  preference  to  new  loads  or  those  first  out. 
This  would  also  delay  the  unloading  as  the  switching 
crew  would  lie  delayed  in  arriving  at  our  plant  on  their 
schedule  time,  and  most  likely,  our  crew  would  be  wait- 
ing for  the  loaded  cars. 

In  the  majority  of  places  where  the  cars  are  reported 
at  some  specified  time  each  day  liy  tlic  railroad  company 
we  find  that  wc  have  increased  our  unloading  eflficicncy 
by  a  large  percentage,  jjy  arranging  with  the  railroad 
company  to  report  the  cars  arriving  at  intervals  of  two 
or  three  hours  during  the  day.  For  instance,  if  the 
imderstanding  was  to  receixe  the  rejinrt  but  once  a  day, 
at  S  in  the  morning  and  a  (juantity  of  cars  should  arrive 
carlv  in  the  afternoon,  wc  would  not  know  of  their  ar- 
rival until  the  following  morning,  whereas  if  they  report 
immediately  when  they  arrive  we  could  immediately 
give  our  orders  as  to  where  they  should  be  delivered  and 
in  most  cases  these  cars  would  be  delivered  to  our  |ilat- 
forms  the  same  day  they  were  received  by  the  railroad 
company. 

Yours  very  truly, 

Harry   Bai.i.ou. 
}fciiaslia   Paper  Company. 


July,  1918 
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T©  Release  Labor  aiM 


K®ep  Ffeight  Cars  IVl-OYmf ,  iVt; 
Dad,  Unload!  and  Tifaiispocl:  iVlal: 

By  Henry  J=  EdsaM 


.'/I  List 


flu-  iiitlhoi-  shoics  the  ii/'/'/i,  (//io"  of  larunis  types  oj 
clcrultii:^  mill  eniivcyiiii;  iiiarhhirry  to  the  liandliiuj  of 
coal,  n-iishoil  stone,  sand,  coh-e.  ee)nenl  in  luiiis.  t^acL-- 
agcs  and  vegetable':  in  a  eaiinino  estul'hslunent.  .1 
feature  in  each  case  is  a  per  hour  capacity  of  the  de- 
vice illustrated.  The  importance  of  such  information 
at  present  can  hardly  Ih-  overestimated,  for  conveyiitu 
machinery  must  he  imt./  in  all  kinds  of  indu.'itrial  plants 
if   ice  are    to   reach    the   needful  rate   of   production. 


:\Ir.  Henry  J.  ]-:<lsall  after  completiiiii  his  engineering 
education  entered  the  engine  erecting  shops  at  Cramp's 
shipyards.  After  nine  months  in  that  position  he  spent 
aliout  r'S  years  in  several  drafting  rooms  and  finally 
entered  the  employ  of  the  Link-Belt  Company  as  drafts- 
man. Tzco  years  later  he  ;cent  to  the  Neiv  York  office 
as  estiniatnr  and  salesman.  .It  the  end  of  three  years 
he  returned  to  the  Philadelphia  office  of  the  Link-Belt 
Companv  and   is   now  in   the   contract  department. 


IVVO  of  the  most  important  problems  durin.n 
these  war  times  are  labor  shortage  and  car 
shortage.  Both  of  these  deficiencies  work  m  the 
same  direction,  for  the  increasing  lack  of  unskilled 
labor  tends  to  increase  the  car  shortage,  and  the  car 
shortage  boosts  the  demand  for  labor — and  the  in- 
creasing cost  of  handling  materials  makes  the  ini- 
pr<)\ement  of  handling  facilities  imperati\e. 

A  great  deal  has  been  heard  of  late  about  using 
machinery  in  place  of  men,  and  probably  no  class  of 
work  presents  such  a  necessity  and  such  economic 
possibilities  as  the  handling  and  transportation  of 
bulk  materials  and  articles  of  all  sorts  used  in 
industry. 

It  is  imi)erativc,  also,  that  all  delays  to  cars  shall 
be  reduce(l  to  a  minimum,  and  to  accomplish  this  the 
Government  must  have  the  whole  hearted  coopera- 
tion of  the  shipper  and  consignee  and  facilities  must 
be  provided  for  expediting  loading  and  unloading 
at  shipping  and  receiving  points.  The  resultant  sav- 
ings in  labor  costs  and  in  the  elimination  of  demur- 
rage charges  will  be  money  in  the 
pocket  of  the  shipper  or  consignee, 
and  the  reduction  in  the  idle  time 
of  the  railroad  cars  will  be  to  the 
benefit  of  the  country  at  large  and 
will  of  course  help  to  win  the  war. 

The  Problem  of  Handling  Coal 

As  a  first  example,  take  the  com- 
modity coal  which  is  of  prime  im- 
portance, not  only  on  account  of  the 
great  amount  to  be  handled  and  the 
almost  universal  use,  but  on  account 
of  its  being  the  most  important  fac- 
tor in  keeping  the  wheels  of  indus- 
try turning.  The  railroads  have 
provided  coal-carrying  cars  of  spe- 
cial design,  most  of  which  are 
equipped  with  bottom  doors  to  ex- 
pedite discharging  in  an  efficient  and 
economical  manner.  These  cars 
are  loaded  quickly  and  with  little 
labor  at  mines  and  shipping  points. 
They  are  then  distributed  to  the  con- 
sumer or  dealer  and  the  responsi- 
bility for  keeping  them  moving  is 
temporarily  shifted  from  the  rail- 
roads to  the  consignee.  If  the  con- 
signee  is  a   large   user   he   is   likelv 


ARR.AXCKMENT    Or 


KLKVATOR    AXD    CONVEYOR    FOR    COAL 
STORAGE 


to  have  more  or  less  efficient  facilities  for  unloading 
ihem  quickly  and  returning  them  to  the  railroad; 
otherwise  he  is  wasting  considerable  money  in  labor 
costs  and  demurrage  charges. 

While  the  economics  of  proper  unloading  facilities 
niav    be    very    patent    to    the    one    handling    large 


COAL   YARD   WITH    GROUND    STORAGE   BINS    UNDER   RAILROAD   TRESTLE   AND 
EQUIPPED  WITH    PORTABLE    WAGON    LOADERS 
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FIG.    3.       PORTABLE    WAGON    LOADER    HANnLING    COAL    DIRECT    FROM 
CARS   TO   WAGONS 

amounts,  the  one  who  handles  small  amounts  is  not 
so  sure  about  them  and  very  likely  has  put  off  in- 
vestigating the  possibilities.  He  "has  always  been 
able  to  get  men  to  shovel  and  wheel  coal,  and  while 
he  may  have  realized  that  his  handling  costs  were 
rather  excessive,  there  have  been  many  other  de- 
mands for  his  capital  and  he  has  been  more  or  less 
skeptical  about  the  return  to  be  obtained  on  an  in- 
vestment in  improved  handling  facilities. 

Xow  that  labor  is  so  hard  to  get  and  so  expensive, 
and  the  demands  for  keeping  the  cars  moving  so 
insistent,  he  is  having  the  errors  of  his  ways  driven 
home  to  him  and  is  beginning  to  realize  that  it  is 
up  to  him  to  reduce  his  labor  costs,  arrange  to  get 
along  with  a  minimum  amount  of  help,  and  keep  the 
cars  moving. 

Since,  as  stated  above,  the  large  handler  usually 
has  more  or  less  complete  facilities,  the  possibilities 
of  improvement  will  be  confined  in  this  article 
largely  to  the  consumer  or  dealer  who  does  not 
handle  large  amounts.  When  the  consignee  is  a 
coal  dealer  the  problem  of  unloading  the  coal  has  to 
do  with  several  different  kinds  and  sizes,  and  a  large 
percentage  of  what  is  received  has  to  be  stored  for 
future  delivery.  The  unloading  and  storing  of  the 
coal  is  usually  a  minor  part  of  the  handling  expense, 

since  this  is  overshadowed  by  the  cost  of  loading  in 

wagons  or  trucks  and  delivering  to 

the  consumer.     In  providing  facili- 
ties    for     handling,     therefore,     the 

dealer  must  take  into  consideration 

the  un!oading  of  the  cars  or  Iwat-;. 

the  providing  of  proper  storage  fa 

cilities  and  the  rehandling  and  deli\ 

ery  to  the  consumer. 

When  coal  is  shipped  direct  to  .i 

consumer  it  is  ordinarily  for  use  n 

a  boiler  room  or  gas  plant,  or   t- 

coaling  locomotives.     There  is  like 

1}     to    be    only    one    kind    of    coal 

handled,  and  it  is  unloaded  as  close 

to  the  point  of  consumption  or  dis- 
tribution as  possible.     More  or  less 

storage  is  provided   for,  usually  an 

active  storage  in  overhead  bins  for 

gravity  delivery  to  consuming  units, 

and  a  reserve  storage  of  larger  ca- 
pacity to  act  as  an  insurance  against 

lack  of  fuel  during  the  times  when 

shi|)ments  are  not  being  received  and 

to   make  it   possible  to  purchase  at 

the  most  advantageous  times.  These 

storage     facilities     also     serve     as 

equalizers  of  the  varying  conditions 


of  supply  and 
demand  and 
thereby  help 
to  keep  the 
output  of  the 
mines  m  ore 
uniform  and 
to  avoid  ex- 
c  e  s  s  i  V  e  de- 
mands at  cer- 
tain seasons. 

Methods 
OF  Unload- 
ing Coal 
The  crudest 
w  ay  of  un- 
loading coal 
from  cars  is  to 
shovel  it  out. 
r  his,  is  of 
course,  a  slow 
and  expensive 
method,  espe- 
cially with  the 
modern  coal 
cars  with  their 
high  sides  and 
with  the  pres- 
ent high  cost  of  labor.  Another  method  is  to  build  a 
trestle  so  that  the  coal  can  be  dumped  through  the  bot- 
tom doors  and  stored  in  the  space  underneath  the  trestle. 
A  third  method  is  to  discharge  the  coal  through 
the  bottom  doors  into  a  pit  or  hopper,  from  which  it 
is  removed  by  mechanical  means  and  delivered  to  bins, 
to  ground  storage,  or  possibly  direct  to  the  points  of 
consumption. 

In  many  cases  the  trestle  scheme  works  out  well 
for  the  coal  dealer,  since  it  is  easy  to  divide  the 
space  underneath  the  trestle  into  a  number  of  bins 
for  the  different  kinds  and  sizes.  It  provides,  how- 
ever, onl\-  for  the  unloading  of  the  coal  from  the  cars, 
not  for  the  loading  to  wagons  or  trucks,  unless  the 
trestle  is  built  very  high  and  has  overhead  bins.  In 
addition   to  this,  a  trestle  of  heavv  construction   to 


FIG.    4.       SIMPLE   CHAIN-    AND    BUCKET    ELE- 
VATOR    FOR     UNLOADING     COAL    FROM     C.\RS 
AND   PILING  IT  NEAR   BOILER   ROOM 


FIG     5.      INCLINKI)    FLIGHT   CONVEYOR    FOR    HANDLING   COAL   FROM    CARS    TO    PILE    AGAINST 
BOILER  ROOM   WALL.     OPENINGS  IN   WALL  FOR  COAL    lO  FLOW   THROUGH    TO  BOILER   ROOM 
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6.      GRAVITY  DISCHARGE  ELEVATOR   AND   FLIGHT   CONVEYOR   EQUIPMENT  FOR  HANDLING 
COAL    DIRECT   TO    BOILER    ROOM,   OR    FOR    STORING    IN    A    PILE    IN    THE   YARD 


support  railroad  cars  is  quite  expensive  and,  unless 
the  contour  of  the  ground  makes  it  unnecessary,  a 
long  and  costly  approach  is  required.  Wooden 
trestles,    while   cheaper   in    first    cost,   are   increasingly 


it  feeds  to  a  chain  and  bucket  eleva- 
tor that  takes  it  up  and  delivers  it  to 
a  distributing  flight  or  scraper  con- 
veyor over  the  bins,  with  one  or 
more  discharge  gates  at  each  bin. 
The  conveyors  can  be  driven  by  a 
small  electric  motor  or  engine  at  a 
small  cost  for  power,  ordinarily  less 
than  one  cent  per  ton  handled.  The 
unloading  machinery  handles  coal 
at  the  rate  of  about  40  tons  per  hour, 
and  the  wagon  loader  loads  it  in 
wagons  at  the  rate  of  about  30  tons 
per  hour. 

For  the  dealer  who  stores  his  coal 
on  the  ground,  either  under  a  rail- 
road trestle  or  piled  by  conveyors, 
the  cost  of  loading  to  wagons  can  be 
reduced  to  a  minimum  by  the  use  of 
a  mechanical  wagon  loader  which  is 
simply  a  small  chain  and  bucket  ele- 
vator on  wheels.  This  machine  re- 
quires a  certain  amount  of  manual 
labor  in  feeding  the  coal  at  the  foot 
but  it  handles  it  rapidly  and  screens 
it  automatically  so  that  two  opera- 
tions are  reduced  to  one,  and  the  idle 
time  of  teams  and  drivers  in  the  _\ard 
is  greatly  reduced.  Figure  2  shows 
a  railroad  trestle  yard  equipped  with 
wagon  loaders.  These  machines 
will  load  coal  at  a  rate  of  one- 
half  ton  to  one  ton  per  minute  and  are  usually 
driven  by  a  three  or  five  horsepower  electric  motor 
or  gasoline  engine.  The  cost  for  the  sizes  ordinarily 
used  is  somewhere  between  $500  and  $1000  complete. 
They  can  also  be  used  for  handling  coal  directly  from  a 
car,  as  it  flows  out  from  the  bottom  doors,  to  a  wagon 
or  truck  or  to  a  pile  or  ground  bin  along  a  ground  level 
siding.  .\  machine  at  work  in  this  way  is  shown  in 
Figure  3.  These  machines  are  also  used  for  loading 
sand,  crushed  stone,  coke,  fertilizer,  etc. 

For  a  consumer  the  trestle  scheme  does  not  work  out 
-o  well.  When  coal  is  distributed  along  under  a  trestle 
it  means  that  it  is  piled  in  a  long  narrow  pile,  and  when 
it  is  to  supply  a  boiler  it  is  necessary  to  collect  it  from 
this  long  pile,  an  operation  that  necessitates  consider- 
able labor  and  is  especially  objectionable  in  bad  weather. 
When  mechanical  means  are  employed  the  coal  can  be 
concentrated  in  a  pile  close  to  the  boiler  room,  or  deliv- 


VVACONS     WITH      AN 


TO    OVERHEAD    BIN    BY 
U-tRANGEU     FOR    GRAVITY     DELIVERY     TO 
AUTOMATIC    SCREENING    FEATURE 

de- 


c.xpensivc    in    maintenance    on    account    of    the 
terioration  in  the  quality  of  lumber  obtainable. 

Where  grdund  bins  are  used,  it  is  cheaper  and  better 
to  keep  the  siding  at  ground  level  and  employ  conve\- 
ors,  with  their  comparativel\-  light  supporting  struc- 
ture, to  handle  the  coal  'to  the  bins  as  shown 
ill  Figure  i.  With  these  the  coal  is  dumped 
from  the  cars  into  a  ]>it  under  the  track,  from  which 


FIG.    8.       ARRANGEMENT    OF    BOILER    HOUSE    WITH    PIVOTED 
CARRIER   FOR   CO.AL   AND    ASHES  ;    OVERHE.AD   COAL   BIN    WITH 
TO   STOKERS,-    AND  OVERHE.AD  ASHES  BIN   FOR 
DELIVERING   ASHES   TO   RAILROAD  CARS 


BUCKET 
SPOUTS 
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FIG.    9.       BOILER    ROOM    WITH    MECHANICAL    STOKERS,    BUT    NOT    AR- 
RANGED  FOR  GRAVITY   DELIVERY   TO    STOKERS 

cred  to  an  overhead  bin  in  the  boiler  room,  or  just 
outside,  and  the  labor  for  delivering  it  to  the  furnaces 
is  reduced  to  a  minimum.  If  mechanical  stokers  are 
used  it  can  be  spouted  from  an  overhead  bin  directly 
to  the  stoker  magazine,  or  transferred  by  means  of  a 
conveyor  or  traxeling  lorry  equipped,  if  desired,  with 
scales  for  weighing.  The  supports  for  the  mechanical 
equipment  are  comparatively  light  and  the  first  cost 
and  maintenance  cost  are  correspondingly  low. 

When  unloading  from  railroad  cars  by  mechanical 
means  the  usual  method  is  to  build  a  hopper  or  pit  under 
the  track  into  which  the  coal  can  be  dumped  and  then 


use  a  conve\or  or  grab  bucket  to  transfer  it  from  the 
pit  to  a  pile  or  bin.  Figure  4  shows  an  inclined  chain 
pnd  bucket  elevator  for  this  purpose,  the  coal  being 
piled  close  to  the  boiler  room  so  that  it  is  convenient 
for  the  firemen.  Where  run-of-mine  bituminous  coal  is 
handled  a  grating  is  frequently  placed  over  the  track 
hopper  to  keep  out  lumps  too  large  to  be  conveniently 

handled  by  the 
buckets  and  these 
lumps  are  broken 
on  the  grating. 

The  machinery 
for  such  an  equip- 
ment, including  a 
motor  for  operating, 
can  be  purchased 
for  less  than  $1,000. 
It  wil  unload  the 
coal  at  the  rate  of 
25  or  30  tons  per 
hour  at  a  cost  of 
two  or  three  cents 
per  ton  for  power 
and  the  labor  of 
helping  the  coal  out 
of  the  cars  and 
breaking  the  larger 
lumps.  Larger 
equipments  can  be 
mstalled  if  desired 
and  the}-  can  be 
made  to  handle  the 
lumps  without  breaking  but  this,  of  course,  adds  to  the 
cost  of  the  equipment,  which  ma\-  not  be  warranted. 

The  Inclined  Flight  Conveyor 

Figure  5  shows  an  inclined  flight  conveyor  instead  of 
a  chain  and  bucket  elevator  for  unloading  coal  from 
cars.  It  has  a  capacity  of  30  tons  per  hour.  The  coal 
is  fed  from  the  hopper  under  the  track  into  a  steel 
trough  and  is  pushed  up  the  trough  by  flights  or  pushers 
attached  to  an  endless  chain.  The  coal  is  piled  directh- 
against  the  boiler  room  wall  and  a  certain  percentage 
of  it  flows  through  openings  in  the  wall  and  forms  a 
pile  on  the  floor  directly  in  front  of  the  boilers  and 
thus  within  easv  reach  of  the  firemen. 


STANDARD  CHAIN    AND   I',l( 
ASHES    ELEV.\TOR 


BOILER     ROOM     WITH      MECHANICAL    STOKERS    TO     WHICH 
J.    IS    DELIVERED    liV    riRAVITY    FROM    OVERHEAD    BIN 


FIG.    12.      ASHES   ELEVATOIl    AND   FIVE-TON    OVERHEAD  BIN 
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FK,      H        lUUJMUTlM     LKANH    EnUIl'l'M)    WITH    .SKLI-I- U.LI  NG    RL'CKKT 
rOR    H\NDIING   COAL  TO   ANP   FROM    OUTSIDE    STORAGE   PILES 

Fig-ure  6  shows  a  plant  where  a  coal  pile  is  formed  b\- 
an  elevator-conveyor  at  a  little  distance  from  the  end 
of  the  boiler  room,  and  where  there  is  another  conveyor 
running  into  the  boiler  room  to  take  the  coal  in  and  de- 
liver it  to  piles  on  the  floor  in  front  of  the  boilers.  The 
first  machine  encircles  the  storage  space,  the  lower 
run  being  in  a  concrete  tunnel  underneath,  so  that  coal 
can  be  either  handled  directly  from  the  cars  to  the  flight 
conveyor  to  the  boiler  room  or  from  cars  to  the  storage 
pile.  \Mien  it  is  taken  from  stoi-age  it  is  fed  to  the  lower 


ELEVATOR    FOR    UNTOAIIING    SAXII    AND   BROKEN    STONE    FROM 
RAILROAD    CARS    TO    W.^GONS 

run  of  the  first  machine  which  elevates  it  and  transfers 
it  to  the  flight  conveyor  for  delivery  to  the  boiler  room. 
Each  machine  has  a  capacity  of  40  tons  per  hour. 

Figures  7  and  8  show  still  more  elaborate  labor-saving 
equipments.  The  former  is  a  modern  retail  coal  pocket. 
The  coal  is  elevated  by  a  bucket  elevator  and  distributed 
by  a  flight  conveyor  into  a  number  of  overhead  bins 
from  which  it  can  be  drawn  off  by  gravity  to  wagons 
and  the  screening  automatically  accomplished  as  it 
passes  over  the  chutes  with  bottoms  made  of  screen 
wire.  With  a  plant  of  this  kind  the  labor,  both  of  un- 
loading cars  and  of  loading  wagons  or  trucks,  is  re- 
duced to  a  minimum  and  the  coal  is  all  stored  under 
cover  and  delivered  clean. 

Figure  8  shows  a  boiler  room  with  a  complete  coal 
and  ash  handling  equipment.  The  coal  is  fed  from  the 
track  hopper  by  means  of  an  automatic  feeder  to  a 
crusher  and  then  to  a  pivoted  bucket  carrier  which 
takes  it  up  and  distributes  it  in  the  overhead  bin  from 
which  it  feeds  b\'  gravitv  to  the  magazines  of  the  me- 


ni..     13.      KiKi:     IlAMiLING    EljL-IF.MLNT    FOR    FOUNDRY 

chanical  stokers.  The  ashes  are  raked  out  of  the  pit 
under  the  furnaces  and  the  same  carrier  takes  them  up 
to  the  overhead  ash  bin  from  which  the\  are  delivered 
by  gravity  to  railroad  cars. 

Figures  9  and  10  show  two  boiler  room  interiors, 
both  plants  being  equipped  with  mechanical  stokers. 
In  the  former  the  coal  is  broken  by  hand  and  shoveled 

10  the  stoker  magazines ;  in  the  latter  it  is  crushed  me- 
chanicall}-  and  deli\ered  b\-  gravity-  to  the  magazines. 
The  contrast  is  quite  striking.  The  capacity  of  the  plant 
of  Figure  10  is  30  tons  per  hour, 

A  proper  ashes  handling  equipment  at  a  power  plant 
not  onl}'  saves  labor  but  avoids  dust  and  confusion  and 
removes  the  most  distasteful  part  of  the  fireman's  job 
so  that  it  is  easier  to  get  and  hold  a  good  man.     Figure 

11  shows  a  simple  ash  elevator  having  a  capacity  of  15 
tons  per  hour,  for  handling  ashes  from  a  basement 
boiler  room  to  carts  or  to  a  pile.  While  this  is  a  great 
help  in  handling  the  ashes,  there  should  really  be  an 
overhead  storage  bin  provided  so  that  the  ashes  can 
be  sent  up  to  the  bin  at  once.  Otherwise  a  second 
handling  is  necessary  unless  a  cart  is  always  standing 
ready  to  receive  them.  Figure  12  shows  an  equipment 
of  this  kind  with  a  S-ton  steel  bin.  Larger  bins  are 
frequently  made  of  concrete,  or  concrete  and  brick,  and 
are  arranged  to  deliver  to  railroad  cars,  carts  or  both. 
In  small  boiler  rooms  the  ashes  are  usually  handled  in 
wheelbarrows  to  the  elevator,  but  in  larger  plants  a  con- 
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the  usual  coal  cars  make  this 
rather  difficult.     A  standard 
gage    locomotive    crane 
equipped    with    a     i  ^2-yard 
clam-shell  bucket  can  handle 
coal  at  the  rate  of  60  to  70 
tons   per  hour  with  a  gO'"i 
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FIG.    17.      BOX    C.\R   LO.\DER 

veyor  under  the  boiler  room  floor  is  installed  to  take 
them  to  the  elevator  and  adds  to  the  efficiency. 

Handling  Co.\l  from  Reserve  Piles 

Conveyor  equipments  are  used  extensivel}  to  elim- 
inate labor  and  expedite  the  handling  of  coal  to  and 
from  outside  reserve  storage  plants  and  there  are 
various  types  of  equipment  and  combinations  employed. 
Clam-shell  buckets  are  also  used  a  great  deal  for  re- 
serve storage  equipments  and  are  operated  by  locomo- 
tive cranes,  monorail  electric  hoists  or  sometimes  by 
bridge  tramways.  Figure  13  shows  a  locomotive  crane 
equipped  with  a  clam-shell  bucket  which  is  used  for 
handling  coal  to  and  from  outside  storage.  Where  the 
coal  is  being  unloaded  from  barges  the  bucket  can  dig 
directly  out  of  the  barge,  but  where  the  coal  comes  in 
by  rail  it  is  usually  first  dumped  into  a  pit  or  under  a 
trestle,  so  that  the  bucket  can  get  a  better  chance  to  dig 
into  it.  Sometimes  a  pile  for  the  bucket  to  dig  into  is 
formed  b\-  handling  it  from  the  cars  by  means  of  a 
chain-and-bucket  ele- 
vator or  some  other 
type  of  conveyor.  In 
some  cases  the  coal  is 
handled  directly  from 
railroad  cars  by  a 
clam-shell  bucket  but 
the  cross  braces  and 
hoppered   bottoms   of 


FIG.     19.       CONVEYOR    FOR      ROLLS    OF  LINOLEUM 

operator.     If   conditions   are  especially   favorable   this 
.ate  can  be  increased  considerably. 

H.\NDLiNG  Crushed  Stone,  Sand  and  Bulk 
^Iatekials 

Crushed  stcjue.  sand  and  other  bulk  materials  are 
handled  b\-  methods  that  are  more  or  less  similar  to  the 
handling  of  coal,  but  they  are  not  so  free  flowing  and 
therefore  not  so  easy  to  load  and  unload  and  hoppered 
bottom  cars  are  not  used  so  much  for  shipping  them. 
The  unloading  points  for  crushed  stone  and  sand  are 
also  apt  to  be  for  temporary  use,  as  for  instance,  on  some 
contracting  job.  Figure  14  shows  an  equipment  for  un- 
loading sand  or  stone  by  digging  out  of  the  tops  of  cars. 
This  device  consists  of  a  small  chain-and-bucket  ele- 
vator hung  on  one  end  of  a  hinged  boom  so  that  the 
boot  of  the  elevator  can  be  lowered  into  the  material. 
A  small  storage  hopper  is  provided  so  that  the  elevator 
can  be  operated  more  continuously  and  the  wagons  or 
trucks  loaded  more  quickly  when  they  come  along.  The 
framework  for  supporting  the  elevator  and  hopper  is 
made  so  that  it  can  be  easily  dismantled  and  moved  to 
a  different  location.  It  has  a  capacity  of  about  30  tons 
per  hour. 

Two  equipments  for  saving  labor  in  unloading  mate- 
rials at  foundries  are  shown  i;     i' :      ,  -   i^  and  16.  The 


FIG.   18.      CONVEVOR  FOR    MISCELLANEOUS  FREIGHT 


FIG.   20.      BELT   CONVEYOR    HANDLING   BAGS   FOR  CEMENT 
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FIG.    21.      TOM.\TO   PEELIXG   T-XELE    IN    A    L.NRGE   CANNING    FACTOKY 


former  is  a  coke  handling  ec^uipment  for  unloading  from 
box  cars  and  delivering  to  a  bin  at  the  same  level  as  the 
charging  floor.  The  coke  is  fed  directly  to  the  buckets 
of  a  chain-and-bucket  elevator  and  transferred  at  the 
head  of  the  elevator  to  a  belt  conveyor  which  distributes 
it  along  the  length  of  the  bin,  where  it  is  convenient 
for  deliverv  to  the  cupolas.  Little  power  is  required  to 
operate  the  machinery  and  the  coke  can  be  handled  as 
fast  as  it  can  be  unloaded  from  the  car  b\  two  or  three 
men,  which  gives  a  rate  of  about  20  tons  per  hour. 

The  latter  installation  is  for  handling  foundry  sand 
w  hich  is  also  received  in  box  cars.  Here  also,  the  ma- 
chinerv  consists  of  an  elevator  and  distributing  con- 
veyor,'the  elevator  being  of  a  simple  single-chain  type, 
with  a  chain  of  special  design  to  resist  the  abrasive 
action  of  the  sand,  and  the  conveyor,  being  reciprocat- 
ing, is  especiall>-  suitable  for  use  as  a  distributor  for 
sand.  The  bins  in  this  case  are  ground  bins  with  par- 
titions to  separate  the  several  kinds 
used.  Thirty-  tons  can  be  handled 
per  hour. 

Figure  17  shows  a  machine  for 
loading  box  cars,  that  is,  for  deliv- 
ering the  material  into  the  cars  with- 
out the  labor  of  wheeling  and  shovel- 
ing it  back.  If  the  material  is  de- 
livered at  a  uniform  rate  to  these 
machines  they  will  load  it  rapidly 
and  with  a  minimum  amount  of  la- 
bor. They  are  being  used  extensive- 
ly for  loading  coat,  coke,  ore  and 
various  other  materials.  The  manu- 
facturer, the  Manierre  Engineering 
and  Machinery  Company,  of  Mil- 
waukee, Wis.,  states  that  the  16-inch 
machine  will  load  coal  at  the  rate  of 
four  tons  per  minute,  and  the  24- 
inch  machine  six  tons  per  minute. 
Two  minutes  are  required  to  get  the 


loader   into   and   out   of   the   car,   including   adjusting. 

The  handling  of  barrels,  bags,  boxes  and  other  pack- 
ages requires  conveyors  of  types  especially  adapted  to 
this  sort  of  work  and  usually  designed  to  carry  the 
packages  on  arms  or  carriers,  though  they  are  some- 
times pushed  on  skids  or  runways  or  allowed  to  travel 
over  sets  of  rollers  set  at  proper  inclines.  The  moving 
platform  t\pe  of  carrier  is  used  for  handling  miscella- 
neous freight  to  and  from  steamers  in  loading  and  un- 
loading as  shown  in  Figure  18.  Sometimes  the  plat- 
form conveyors  are  used  to  take  loaded  trucks  up  or 
down  an  incline  to  relieve  the  stevedores  of  some  of 
the  harder  part  of  their  work  and  enable  them  to  handle 
larger  amounts.  Chains  with  pushers  extending  up 
through  slots  in  the  floor  are  also  used  for  this  purpose. 

Various  tvpes  of  machines  are  used  for  elevating  and 
conveying  certain  packages  and  when  these  packages 
are  of  uniform  size  and  shape  the  machines  can  be  de- 


CORN    AND   HUSK   CONVl' 


July,  1918 


AMERICAN  WOMEN-  IX  WAR  IXDUSTRV 


49 


signed  to  suit  the  particular  requirements.  A  case 
of  this  kind  is  shown  in  Figure  19,  where  heavy  rolls 
of  hnoleum  are  brought  down  an  incline  from  one  of 
the  upper  floors  of  a  linoleum  plant  and  automatically 
discharged  on  a  table  in  the  shipping  room.  These 
rolls  are  carried  in  sets  of  saddles  attached  to  a  single 
Cham  and  supported  on  rollers.  At  the  discharge  pomt 
tlie  rolls  are  delivered  to  another  set  of  carriers  which 
tilt  over  sidewa\s  and  let  them  travel  over  skids  to  a 
table.     The  capacity  is  a  roll  per  minute. 

For  handling  bags  of  cement  or  other  material  and 
for  miscellaneous  packages  of  moderate  weight  and  size 
a  belt  conveyor  makes  an  ideal  machine,  "a  machine 
of  this  kind  will  handle  bags  of  cement  as  fast  as  thev 
can  be  loaded.     See  Figure  20. 

Two  examples  of  conveyors  in  canning  factory  prac- 
tice are  shown  in  Figures  21  and  22.  The  former  is  a 
tomato  peeling  table  where  the  peelers  sit  along  tables 
arranged  in  the  shape  of  a  rectangle  and  with" a  con- 
veyor travelling  all  along  in  front  to  bring  the  tomatoes 
in  buckets,  take  them  away  after  peeling  and  also  re- 
mo-\-e  the  peelings.     The  conveyor  travels  between  the 


stationary  tables  or  benches  at  which  the  peelers  work 
and  is  within  easy  reach  of  them.  The  convevor  runs 
at  the  slow  speed  of  40  feet  per  minute,  but  will  han- 
dle the  buckets  and  pans  at  a  rate  so  that  one  machine 
will  supply  any  number  of  peelers  up  to  200. 

The  equipment  of  Figure  22  is  a  belt  conveyor  han- 
dling corn  in  the  husking  shed  of  a  canning  facrorv. 
Here  the  husking  is  done  by  hand,  each  busker  placing 
the  corn  in  a  box  which  serves  as  a  measure  to  de- 
termine the  amount  husked.  The  corn  is  dumped  from 
the  boxes  on  the  belt  conveyor  which  delivers  at  the 
end  of  the  shed  to  an  inclined  machine  which  takes  it 
up  and  delivers  it  to  a  distributing  belt  conveyor  from 
which  it  is  discharged  to  the  tables  alongside  the  cut- 
ters. Underneath  the  belt  conveyor  in  the  shed  there 
is  a  double-strand,  wooden  flight  conveyor  traveling  in 
the  opposite  direction  which  takes  the  husks  up  an  in- 
cline and  deli\ers  them  to  wagons  or  to  a  pile  on  the 
ground.  The  corn  conveyors  have  a  capacity  of  250 
tons  per  day,  and  the  equipment  makes  it  possible  to 
operate  with  about  25  fewer  attendants  than  would  be 
lecpiired  without  it,  a  most  evident  economw 
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This  filial  iiislalhiiciit  of  the  sniiimary  of  answers  to 
Mr.  Knoeppel's  questionnaire  on  vjoincn  in  industry 
consists  of  the  four  items  indicated  in  the  headline 
above.  All  of  the  replies  taken  together  present  im- 
portant points  to  be  considered  in  laying  the  founda- 
tion for  a  national  labor  policy  in  regard  to  ihc  em- 
ployment of  zijomen. 

Mr.  C.  E.  Knoeppel.  founder  and  president  of  the 
firm   of  C.   E.   Knoeppel  and  Covipany,  consulting  en- 

G.      LlVIXG  AND  SOCI.AL  CoXDITIOXS 

The  matter  of  clean,  wholesome  living  conditions 
for  women  in  industr\f  can  best  be  handled  through 
an  organization  of  the  manufacturers  of  a  com- 
munit}^  unless  a  single  plant  is  of  such  size  that 
the  necessary  investment  can  be  taken  care  of  with- 
out embarrassment.  The  women  in  the  \icinity  of 
a  plant  will  frequently  have  their  own  homes 
where  they  will  live,  but  those  drawn  in  from  the 
surrounding  country  will  require  clean,  wholesome 
places  M-here  they  can  board  at  a  cost  consistent 
with  the  wages  that  they  receive.  Many  of  these 
women  can  lie  placed  by  carefully  canvassing  the 
respectable  families  in  the  neighborhood  and  finding 
those  who  arc  willing  to  take  lioarders. 

Good  results  can  be  accomi)lishe<l  by  constructing 
boarding  houses  and  placing  them  under  competent 
managers.  These  can  be  run  at  cost,  or  at  a  slight 
profit,  and  excellent  wholesome  surroundings  can 
be  provided  at  extremely  reasonable  rates.  Often 
women  will  desire  to  club  together  and  take  a  house, 
and  the  company  should  be  able  to  provide  houses 
at  reasonable  rentals  to  those  desiring  them.  The 
advantages  of  the  company  boarding  houses  are  that 
they  assure  the  women  meeting  other  women  and 
having  social  intercourse.  The  lonesome  woman 
soon  leaves  her  job  and  goes  home  where  she  is 
known. 
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gineers,  seri-ed  through  the  shop  as  inolder,  draftsman 
and  designer  in  the  plants  of  se'ceral  representative 
manufacturing  firms.  Later  he  became  an  cvpcrt  sys- 
tcniatizer.  After  specialising  on  analytical  work  in 
factory  management  he  was  in  the  employ  of  a  num- 
ber of  industrial  establishments,  and  laas  associated 
ivith  three  firms  of  industrial  engineers.  This  experi- 
ence ted  to  the  founding  of  the  organisation  of  con- 
sulting and  management  e.vperls  that  he  now  heads. 

ImI'OKT.\XCK  Of  .AilUSEMIiNTS   1-OR  W'OMEN 

The  contentment  of  a  woman  employee  might  be 
said  to  depend  one-third  on  wages  and  working  con- 
ditions, one-third  on  living  conditions,  and  one- 
third  on  good,  wholesome  amusement.  The  question 
of  amusement  is  an  important  one  and  seldom  re- 
ceives the  consideration  that  it  deserves.  If  a  woman 
thoroughly  enjoys  herself  during  her  hours  away 
from  work,  it  will  be  difficult  lo  induce  her  to  leave 
the  communit\-  she  is  in,  even  for  higher  wages. 

Amusements  are  simple  to  provide,  as  they  should 
be  made  self  supporting,  and  all  that  is  needed  is 
the  initiative  to  start  them.  Bowling,  sewing,  danc- 
ing and  card  clubs  should  be  arranged  for.  All  that 
is  needed  is  bowling  alleys  where  respectable  women 
can  go,  or  a  room  large  enough  Uiv  them  to  dance 
in,  or  where  a  number  can  sew  or  play  cards.  Even 
outdoor  sports  are  appreciated  and  a  few  tennis 
courts  could  be  used  and  paid  for  as  used.  Moving 
pictures  arc  a  standard  amusement.  If  there  is  no 
theatre  in  your  town  where  good  jiictnres  can  he 
seen  at  a  reasonable  price,  one  should  be  provided. 

If  there  arc  class  rlistinctions,  do  not  try  to  combat 
them,  for  you  will  fail.  Let  the  women  determine 
their  own  social  levels  and  run  their  own  clubs,  ad- 
mitting whom  they  wish.  All  you  need  to  do  is  to 
supply  the  initiative  to  start  them.  Above  all,  do 
not  deal  with  your  employees  on  a  charity  basis.  Let 
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them  pay  for  what  they  get,  and  make  it  as  reason- 
able as  possible.  There  never  was  a  worker  that 
did  not  resent  anything  resembling  charity. 

Y.  W.  C.  A.  cantonments,  community  kitchens  and 
dormitories  will  assist  materially  in  the  matter  of 
feeding  and  housing  women  workers,  if  the  manu- 
facturers of  a  locality  cannot  get  together.  On  a 
large  scale,  social  settlements  can  be  developed. 

Organizations  should  be  found  for  the  mental, 
social,  physical  and  religious  betterment  and  welfare 
of  women. 

(To-operative  club  houses  to  lie  run  by  women  for 
women  is  another  means  for  solving  the  problem 
of  providing  proper  living  and  social  conditions. 

Do  not  overlook  the  importance  of  a  woman's 
gymnasium  in  clu!)  houses,  and  arrange  for  women 
to  invite  their  men  friends  to  dances.  Have  fudge 
kitchenettes  and  spooning  parlors — they  will  help 
materially. 

Neighborhood  recreation  centers  under  church  or 
women's  societies  can  be  worked  out  in  a  campaign 
to  look  after  the  women  during  their  spare  time. 
Provide  plenty  for  them  to  do,  but  the  decision  must 
be  theirs  to  a  great  extent  as  regards  what  they  will 
want  to  do. 

There  should  be  instructions  as  to  wdiolesome 
living  conditions  by  traveling  nurses  and  nurses' 
associations,  or  the  Y.  W .  C.  A.  can  do  a  great  work 
in  keeping  li\ing  and  social  conditions  on  a  high 
plane. 

You  must  not  ()\erlook,  howe\er,  that  women 
workers  are  going  to  have  a  lot  to  say,  and  rightly 
so,  about  this  big  question  of  living  and  social  con- 
ditions, and  as  many  have  said,  the  same  pay  as  men 
for  the  same  work  will  enable  women  to  go  a  long 
way  toward  working  out  their  own  salvation.  On 
the  other  hand,  what  is  done  for  them,  if  it  does  not 
savor  of  charity,  will  be  welcomed  and  appreciated. 

EST.VDLISH   A    Pl.AX   .\ND  PROGR.\^^ 

Employers  can  do  much  to  see  that  right  con- 
ditions are  provided,  but  a  far  greater  work  can  be 
done  if  there  is  plan  and  program  to  it  all,  backed  by 
Government   support  and   cooperation. 

A  Government  commission  should  first  of  all  work 
up  proper  conditions  as  to  living  and  social  welfare 
of  women,  leaving  sufficient  latitude  for  the  con- 
sideration of  purely  local  conditions,  for  thev  are 
bound  to  vary  with  the  different  sections.  Certain 
matters  pertaining  to  the  health  of  women  workers 
could  be  put  up  to  the  local  health  boards.  Com- 
mittees of  women  workers  could  be  organized  to 
work  with  the  other  bodies  having  this  question  of 
living  and  social  conditions  in  charge. 

Campaigns  among  industrial  leaders,  projiaganda 
as  to  safety  first,  health,  diet  and  the  like,  organizing 
the  superintendents  of  plants  to  cooperate,  are  steps 
which  will  lead  to  substantial  results. 

An  organization  like  the  Y.  ^V.  C.  .\.  or  the  State 
Councils  of  Defense  could  well  have  such  a  work 
in  hand,  or  the  women's  clubs  of  the  country  could 
form  committees  and  organize  social  workers'  corps 
in  the  various  localities. 

Where  legislation,  either  .State  or  National,  is 
needed  to  provide  proper  conditions  for  women,  the 
women,  in  conjunction  with  the  manufacturers  and 
the  Government  officials,  should  themselves  see  to  it 
that  they  get  such  legislation. 

Work  for  the  .Soci.xl  Secretary 

A  social  secretar}-  for  each  plant  emplo}-ing 
women  would  be  an  e.xccllent  move,  these  women  to 


be  selected  by  the  Y.  W.  C  A.,  or  directing  body,  to 
work  on  all  problems  affecting  the  lives  of  women 
out  of  the  shops,  the  same  as  the  plant  matron  looks 
after  the  conditions  of  women  while  at  work  in  the 
plant. 

Another  suggestion  is  that  living  and  social  con- 
ditions affecting  female  labor  should  be  investi- 
gated continuously  by  authorized  parties  appointed 
locally,  these  investigations  to  be  paid  for  by  the 
manufacturers  employing  women,  in  proportion  to 
the  number  they  regularly  employ. 
H.    State  Laws 

y\s  regards  the  matter  of  changing  or  unifying 
existing  state  laws,  there  was  quite  a  difiference  of 
opinion.  Some  felt  that  national  legislation  was 
immediately  necessary,  while  others  thought  that 
the  laws  in  the  various  states  were  satisfactory  as 
they  are. 

One  suggestion  was  that  national  legislation 
should  set  aside  present  laws  for  the  period  of  the 
war,  after  a  standard  set  of  rules  governing  woman 
and  child  labor  had  been  developed,  and  finally  enact 
a  uniform  Federal  law  governing  all  labor. 

Another  suggested  that  state  laws  should  be 
modified  and  corrected  wherever  necessary,  to  cir- 
cumvent both  unfair  employers  and  labor  unions. 

From  the  answers  received,  plus  an  analysis  of 
the  state  laws,  there  seems  to  be  a  need  for  some 
national  legislation  of  an  emergency  nature,  so  that 
standards  can  be  set  and  then  maintained.  While  it 
may  be  said,  and  truly  perhaDs,  that  the  present  is 
no  time  for  new  legislation  as  important  as  this,  it 
was  felt  that  much  could  be  done  by  bettering  the 
present  laws. 

Legislatures  of  the  various  states  could  appoint 
committees  and  work  together  and  with  the  Gov- 
ernment, women's  organizations,  labor  unions  and 
bodies  representing  the  manufacturers,  out  of  which 
a  uniform  law  embodying  the  best  in  the  present 
laws  could  be  developed. 

One  suggestion  was,  "grant  suffrage  and  then  con- 
sult the  women."  Another  was  that  a  national 
organization  be  formed  in  which  labor,  the  employ- 
ers and  the  Government  would  be  represented  to 
undertake  this  matter  of  changes  and  unification. 

A  few  words  regarding  the  difterences  in  the  state 
laws  will  prove  illuminating. 

Of  the  49  divisions  represented,  only  California 
and  the  District  of  Columbia  limit  the  day's  work  to 
8  hours  and  the  week's  work  to  48.  Although  an 
8-hour  day  has  been  legislated  by  Arizona  and  Colo- 
rado, the  week  limit  is  56  hours,  thus  countenancing 
the  7-day  working  week. 

The  q-hour  day  for  women  is  established  in  14 
states,  in  6  of  which  the  weekly  limitation  is  54 
hours,  in  3  it  is  34  to  60  hours,  and  in  2  no  weekly 
limit  is  fixed. 

Ten  hours  women's  work  per  day  is  lawful  in  11 
states,  and  1054  in  New  Hampshire  ( in  a  55-hour 
weekly  limit).  According  to  the  law  ns  amended  in 
191 1,  Illinois  permits  a  woman  to  work  up  to  70 
hours  in  a  week.  (Later  compilations  are  not  avail- 
able.) 

Besides  Illinois.  4  states  allow  a  7-day  working 
week — Colorado,  Montana,  Texas  and  Washington. 

Iowa  and  West  Virginia  place  no  limit  whatever 
upon  women's  working  hours,  as  such.  Indiana  ap- 
pears to  have  no  limitation  laws;  and  as  to  14  states, 
available  information  is  lacking  as  to  current  status 
of  such  laws. 

In  a  number  of  states  certain  occupational  excep- 
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tions  arc  made  —  especially  as  alitecting  women's 
nioht  work;  but  speaking  generally  t,j  states  permit 
«omcn  to  work  after  day  shift,  and  2  do  not 
I  ^Michigan  and  Pennsylvania).  Nine  states  do  not 
make  the  night-work  clause  effective  unless  it  con- 
tinues until  9  p.  m.  or  10  p.  m. 

In  no  particular  is  the  lack  of  uniformity  shown 
better  than  concerning  an  attempt  to  regulate  mini- 
mum wages  lor  women.  Nine  states  attempt  defi- 
nite regulations  but  in  almost  all  instances  excep- 
tions are  in  evidence. 

Some  states  claim  the  minimum  as  "based  on 
economic  principles"  (abbreviated  BEPj,  but  vari- 
ance here  is  also  great.  California  shows  the  highest 
minimum,  $43.33  per  month  ($10  a  week) ;  but  its 
BEP-rate  is  13  to  16  cents  per  hour — and  there  is  a 
"pound  scale  of  wages"  also.  Utah  gives  90  cents 
and  $1.25  per  day  as  a  minimum,  while  Colorado 
makes  the  rate  Si  a  day,  or  $20  a  month  (which  lat- 
ter figure  is  equivalent  to  less  than  80  cents  a  day 
for  a  26-day   month. 

Though  showing  sharp  gradations,  the  female  child 
labor-age-limit  is  more  uniform  than  any  other  of 
the  data  shown.  There  appears  to  be  a  genuine 
attempt  to  discourage  employment  of  girls  younger 
than  14  years.  The  27  states  naming  this  limit  are 
outdone,  however,  by  3  states  that  place  it  at  15 
years  and  by  10  states  which  have  raised  it  to  16 
jears. 

In  seeking  legislation  to  exclude  women  from  ob- 
jectionable occupations,  it  is  natural  that  mines  and 
saloons  should  be  prominently  mentioned ;  but  the 
only  other  similarity  affects  "cleaning  moving  ma- 
chinery"— an  objective  more  appropriatel)-  reached, 
it  would  seem,  by  a  general  revision  and  clarifying 
of  factory  inspection  and  safety  laws.  Another 
similar  illustration  is  seen  in  the  attempt  to  bar 
women  (New  York)  for  "all  grinding  and  polishing 
operations,"  whereas  it  is  well  known  that  adequate 
plant  equipment  will  include  exhausters  that  re- 
move the  dust-laden  air  and  thus  make  such  depart- 
ments entirely  habitable.  Moreover,  if  it  is  well  to 
make  such  exclusion  of  women  on  the  score  of  public 
health,  it  is  equally  desirable  to  prevent  the  menace 
from  reaching  male  workers,  and  the  logical  way  to 
remove  this  and  other  industrial  dangers  is  through 
carefully  planned  factory  inspection  and  safety  re- 
quirements, another  matter  that  should  be  settled. 
I.  Co6per.\tion  of  L.\bok  Unions,  Women's  Associa- 
tions AND  THE  Government 

Labor  Unions. — It  was  felt  according  to  the  an- 
swers received,  that  the  labor  unions  would  not  take 
kindly  to  the  introduction  of  women  labor,  and  that 
wc  could  expect  to  have  the  .same  trouble  Kngland 
experienced  at  first  in  her  attempts  to  utilize  women 
labor  to  the  fullest  extent.  The  clash  that  is  ever 
with  us  between  capital  and  labor,  is. another  reason 
why  this  matter  of  using  women  in  industry  will  not 
be  settled  without  considerable  discussion  and  de- 
bate between  workers  and  employers.  This  will  be 
especially  true  if  the  labor  leadc-rs  take  the  stand 
later  on  that  there  is  no  shortage  in  labor. 

In  the  first  place,  no  wholesale  attempt  should  be 
made  now  to  use  women  in  industry.  ^lan  power 
should  first  be  emploved  fully  and  efficiently.  Plans 
for  women  in  industry  should  be  worked  out  from 
now  on,  however,  for  in  the  event  of  a  long  war. 
which  seems  likelv.  women  will  be  needed  to  the  full- 
est extent.  To  this  end  steps  should  be  taken  by 
the  Government,  bv  manufacturers,  and  by  women  s 


organizations,  to  make  organized  labor  realize  the 
seriousness  of  the  international  situation.  If  public 
opinion  cannot  induce  the  leaders  to  see  the  need  of 
women  in  industrj-,  sheer  necessity  will  sooner  or 
later  force  them  to  allow  women  to  work  side  by 
side  with  the  men. 

To  secure  the  cooperation  of  labor,  there  should  be 
publicity  and  appeal  to  show  them  the  real  situation 
as  it  is  likely  to  exist  in  case  there  are  several  years 
more  of  war,  in  order  to  get  labor  to  waive  restric- 
tions on  output  and  the  use  of  women  during  the 
war,  as  English  labor  did. 

All  steps  should  be  fully  explained  at  an  earh^ 
opportunity  and  nothing  short  of  the  utmost  frank- 
ness on  both  sides  should  be  considered  for  a 
moment. 

Efforts  should  also  be  made  to  analyze  and  antici- 
pate the  fears  of  labor,  for  in  this,  as  in  everything 
else,  differences  are  the  result  of  misunderstandings, 
and  there  should  be  no  }nisuiidcrstancliiigs  in  this 
crisis.  It  should  be  made  plain  to  labor  that  no  dis- 
placement of  men  will  be  made  when  men  are  avail- 
able; that  men  returning  after  the  war  will  be  given 
work  to  do — and  this  must  be  a  government  promise 
that  will  be  carried  out.  If  these  are  agreed  to,  no 
difficulty  should  be  encountered,  especially  if  in  the 
use  of  women  there  are  the  following  considerations : 

Equal  pay  for  the  same  work;  same  hours;  right 
of  zi'onten  to  organise;  suffrage;  maintenance  of 
proper  zvorking,  living  and  social  conditions. 

If  labor  objects  after  the  above  are  provided,  then 
it  has  no  leg  to  stand  upon,  and  the  Government 
should  step  in,  establish  profits,  arrange  for  compul- 
sory arbitration,  waive  restrictions  on  output  and 
use  of  women  labor,  prevent  cutting  of  rates  and 
insure  proper  working  conditions. 

My  own  conviction,  and  that  of  many  I  have 
talked  with,  indicates  that  organized  labor  will  not 
object  to  women  labor  if  it  understands  that  women 
labor  is  not  needed  now  and  that  the  rights  of 
women  and  of  labor  in  general  \\  ill  receive  con- 
sideration. 

It  is  thought  by  some  that  labor  unions  should 
incorporate  so  that  they  can  be  dealt  with  the  same 
as  business  corporations,  then  by  bringing  both  together, 
with  government  representatives,  proper  rules  and  leg- 
islation can  be  worked  out,  that  both  would  have  to 
live  up  to. 

It  was  also  thought  that  women  should  be  allowed 
to  join  unions  or  form  new  ones  of  their  own,  and 
that  they  should  work  in  harmony  with  organized 
labor. 

It  was  also  felt  that  the  War  Labor  .\dministra- 
tion  or  the  National  Chamber  of  Commerce,  or  both, 
should  in  conjunction  with  the  American  Federation 
of  Labor  and  the  Council  of  National  Defense,  find 
a  solution  of  the  labor  clash  during  war  times. 

H'omen's  Organisations. — No  difficulties  are  ex- 
pected in  securing  the  full  cooperation  of  women's 
organizations,  in  fact  they  are  doing  nobly  at  the 
present  time  all  they  can  to  win  the  war. 

In  getting  them  to  work  to  the  fullest  in  making 
"women  in  industry"  a  real  success,  the  appeal  must 
l)e  made  to  patriotism,  sense  of  duty,  the  need  for 
them  in  this  crisis,  and  that  the  un(ierlying  cf)nsid- 
crations  will  be:  equality  with  men.  earnings  as  a 
basis  for  social  standing,  proper  working,  living  and 
social  conditions,  right  to  organize,  no  loss  of  caste 
because  women  work  in  shops,  no  exploitation,  same 
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])a_\'  fur  same  work,  ciil'orci-'im-nt  of  licltiT  laws  ami 
(he   niainU-naiKc  cif  lii,t;ii   standards. 

Td  this  end  ])io|)a,!4anda  is  needed  thmu.Ljh  the  lec- 
ture platform,  the  ]iress  and  magazines,  churches  and 
schools,  and  tri])s  tlirough  plants  to  explain  why 
women  are  needed,  what  they  would  he  calleil  upon 
to  do,  and  how  they  would  he  called  u\H>n  to  do  it. 

GoTcniment. — What  was  said  with  leference  to 
union  labor  and  wcmen's  organizations  aijplies 
equalK  well  to  the  government.  Manufacturers 
must  get  together  ami  w(n-l<  with  the  ( iovernment 
as  well  as  with  lahor.  The  ]ioliticians  must  be  made 
to  see  the  need  of  women  in  industry  in  increasing 
nund)ers,  and  ha\e  the  courage  to  come  otit  and  say 
so.  The  National  ("haiuber  of  L'ommerce  can  be  a 
factor  along  these  lines.  .Some  felt  that  full  co- 
operation (if  the  (ioNcrnment  was  unnecessary. 
Even  if  this  is  s,,,  and  I  doubt  it,  it  would  be  a  de- 
cided hel|i  to  get  the  «lo\ernment  to  t.ike  the  initi- 
atixe  and,  working  with  the  manufacturers  and  Avith 
labor,  see  to  it  that  ^ve  efficiently  use  and  at  the 
same   time   iiro|)ei"l\'   safeg'uard   our   women    workers. 

The  new  \\  .ir  Labor  .\dministration  sliouhl  make 
exhaustise  inxestigations  of  this  whoK-  subiect  and. 
with  Go\"ernment  officials  in  conjunction  with  reprc- 
sentati^■es  of  manufacturers  ami  labcir,  dexise  ways 
and  means  of  using  our  wiimeii  in  industrv. 

j.     I'nsi    r>i:i.i,r.\i  1'o.\siiii-;katio.\s 

The  (|uestion,  \\  liat  about  women  l.ibor  after  the 
war?  is  a  mcjst  im]iortant  one.  (  )ne  of  the  reasons 
labor  is  opposed  to  women  in  industrv,  is  its  fear 
that  women  will  remain  to  displace  men  after  the 
war  is  o\  er,  a  jioint  which  must  be  considered. 

Many  of  those  who  answered  the  question  felt 
that  the  situ.ation  wi.uld  take  care  of  itself  when  the 
war  is  ip\er.  Man_\  soldiers  will  marry  uj^on  their 
return:  women  in  the  facttnies  will  meet  and  marry 
shop  men  and  take  up  domestic  work  later  on;  other 
women  who  desired  to  do  their  share  during  the 
war  will  go  l)ack  to  the  pre-war  occupations  or  ac- 
tivities— homes,  offices,  life  of  leisure  and  the  like — 
those  who  become  skilful  and  like  industrial  work 
will  want  to  remain  in  the  shops.  It  was  felt  bv 
man_\  that  if  the  war  lasts  long  enough  we  will  num- 
ber our  dead  .md  disable<l  through  injury  or  disease 
by  the  hundreds  of  thous.inds.  thus  .lepleting  the 
industrial  ranks. 

The  opinion  of  m,in_\  is  that  the  reconstruction  is 
going  to  call  for  .so  much  in  the  way  of  replacements, 
new  construction  and  the  like,  that  labor  will  be  in 
great  demand  for  \e,-irs  to  come,  and  that  this  will  in- 
duce many  wdinen  to  rem.iin  in  industrv. 

The  general  feeling  was.  however,  that  the  men 
who  return  should  be  gi\en  h;ick  their  old  jobs,  r)r 
that  new  work  should  be  found  for  them,  th.it  home 
would  make  tht-  real  ap|n'al  to  women  and  many 
would  drop  out  for  this  reason.  ;ind  that  while  the 
life  of  independence  and  high  wages  would  hold  a 
great  man\  at  work,  nian\  others  would  drop  out. 

General  other  factors  must  be  also  tak'en  into  con- 
sideration. Many  foreigners  will  return  to  their 
home  countries  after  the  conclusion  of  peace,  which 
will  make  large  gaiis  in  our  industrial  ranks. 

Steamship  companies  report  that  from  500,000  to 
1,000,000  aliens  are  ])lanning  to  go  back  to  their  re- 
spective countries  when  the  war  is  over.  About  this 
point,  Frederic  C.  Howe,  Commissioner  of  the  Port 
of  New  York,  says  : 

Tnstead  of  a  surplus  of  lilior  tlurc  may  lie  quite  a  iu>i\orsal 
shortage    and    those    countries    thai    make   condilions    most   at- 


tractive are  going  to  secure  immigrants  and  keep  their  own 
population. 

It  must  be  rememln-red.  also,  that  the  war  is  teach- 
ing men  the  wonders  of  outdoor  life,  and  man\r  will 
go  West  and  on  farms,  and  this  will  also  have  its 
influence  in  creating  a  demand  for  labor  after  the 
war.  AVhile  at  first  there  is  bound  to  be  a  violent 
readjustment,  it  will  be  of  short  duration,  as  there 
will  be  so  much  work  to  be  done  in  the  way  of  re- 
construction that  everyone  who  will  want  tcj  work 
will  find  work  to  do. 

(  )ne   man   said  : 

After  war.  smart  women  will  work,  lazy  loaf,  same  as  now. 
Might  put  petticoats  on  third  rate  men  and  trousers  on  the 
smart  women. 

It  looks  very  much  as  if  the  proposition  will  ad- 
just itself,  as  men  and  women  will  fit  themselves  for 
tasks  they  can  do  best.  We  cannot  get  away  from 
this  basic  argument,  if  flicri  is  a  dearth  of  men,  women 
re;7/  be  needed  and  icill  -ci^'ork.  whereas  if  there  is  an 
over  supply  of  men.  icoiiicn  .i'.'//  have  to  give  zvay. 
The  law  of  supjdy  and  demand  may  be  expected  to 
work  here  as  in  other  things. 

As  a  constructive  measure  a  national  commission 
shoulil  be  appointed  by  the  Government  or  the  W'ar 
Labor  Administration  to  consider  this  very  point, 
conduct  investigations  and  work  u])  a  logical  plan  of 
demobilization  of  women  in  industry;  of  maintaining 
the  army  as  it  returns  and  releasing  the  men  to  in- 
dustry gradually,  so  as  not  to  dump  millions  of  them 
on  the  labor  market  before  plans  for  the  handling  of 
both  male  and  female  labor  have  been  worked  out. 

In  connection  ^vith  these  12  questions,  it  may  be 
interesting  to  note  the  replies  b\-  Hilda  M.  Richards, 
Chief,  \\'omen's  Di\'ision.  nei)artment  of  Labor. 

Questions  Anszvers 

1.  TIow  are  we  going  to  find  Through     registration     at 
the  army  of  women  needed?             city,  state  and  Federal  em- 
ployment    offices     and     all 
other    agencies. 

2.  \\  hat    hasis    will    we    use  E.xperiencc  and  training. 
for  selecting  women? 

3.  What  efforts  will  we  make  Must  be  provided  thrf)ugh 
to   provide   proper   living    eon-         .government  housing, 
ditions? 

4.  What  changes  will  \vc  Establish  through  legisla- 
have  to  make  to  provide  work-         tion. 

ing  conditions? 
^.    What      social      conditions  Proxision    for    recreation 

will  we  have  to  provide-  and  volunteer  units  to  look- 

after  women   like  the  Eng- 
lish system. 

6.  What  hours  should  worn-  Eight  hours. 
en    work   and   how    about    res' 

periods,   fatigue   and   the   like? 

7.  How   will   we   arrange   to 

subdivide  and  arrange  the  op-  ? 

erations  so  that  women  can  ef- 
ficicntlv  perform  them? 

8.  Id'ow  will  we  train  women  Through  vocational  train- 
and  who  will  do  it?                              ing   schools    and    classes   in 

factories  under  government. 

9.  What  steps  will  lie  neces- 
sary to  induce  the  full  co-op- 
eration of 

fa")   Lalior  unions?  Committees, 

fbl   Organizations    of    wom-  Dr.   .■\nna   Howard    Shaw- 

en?  Committee. 

(c^   Our  Government'  Department   of   Labor   — 

Women's   Division. 

10.  What    step   necessary   to 

change  and  unify  state  laws?  None. 

Ti.    How  will  w-e  adjust  and  By  careful  legislation  h'ke 

arrange  the  w-ages  of  women?         the    8-hour    law    for    engi- 
neers, conductors  and  train- 
men. 
12.    What    will    we    do    with  Prepare    now.       Commis- 

refereiice  to  woman  labor  after  sion  ought  to  study  read- 
tbc  war?  justment. 
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Electric  healing  is  bccoiiuiig  more  anil  mure  zkicIcIv 
adol>tcd  ill  industrial  processes  because  of  scleral 
marked  adzantages,  and  in  spite  of  the  disadvantage  of 
cost.  The  author  covers  both  of  these  features  and 
then  takes  up  a  number  of  practical  points  in  installing 
and  operating  electric-heating  equipment. 

Mr.  Thomas  R.  Hay  has  been  engaged  for  the  past 

NE  of  the  most  significant  industrial  growths 
of  recent  years  has  been  the  progress  in  the 
development  and  use  of  electricity  for  pro- 
ducing high-grade  steels,  and  for  special  operations, 
such  as  heat  treating,  annealing,  japanning,  baking 
and  enameling.  This  growth  has  been  due  pri- 
marily to  the  development  of  the  means  of  gener- 
ating heat  by  electricity  and  to  the  ability  to  con- 
trol and  apply  this  heat  properly  and  satisfactorily. 
In  the  early  days  of  the  electric  heating  industry 
in  this  countr}',  applications  were  practically  con- 
fined to  the  production  of  high-grade  steel  castings. 
But  as  more  experience  was  gained  and  further  ex- 
periments were  conducted  by  interested  manufac- 
turers, new  fields  opened  for  development,  until  now, 
in  many  localities,  electric  heat  is  largeh'  used  for 
important  manufacturing  purposes. 

At  first  the  application  of  electric  heat  in  its  dif- 
ferent forms  was  made  cautiously  on  account  of  the 
meagre  technical  and  metallurgical  data  available, 
and  also  on  account  of  the  comparative  inexpensive- 
ness  of  gas  and  coal  as  fuels.  In  recent  years,  how- 
ever, in  fact  during  a  period  signalized  by  the  prac- 
tical development  and  use  of  electric  heating  appli- 
ances, improvement  has  reduced  the  overall  differ- 
ential between  the  costs  of  electric  heat  and  heat 
produced  direct  from  fuels  to  such  an  extent  that 
electric  heating  engineers  have  been  encouraged  to 
continue  development  work  on  thermo-electric 
equipment,  and  manufacturers  have  been  encour- 
aged to  assist  in  this  development,  on  account  of  the 
fact  that  costs  can  be  realized  that  are  somewhat 
comparable  with  costs  obtainable  when  using 
cheaper  forms  of  heat. 

Like  the  electric  motor,  the  ai>plication  of  elec- 
tric heat,  in  a  great  measure,  owes  its  successful 
commercial  and  economic  use  to  the  comparatively 
recent  and  rapid  growth  .''  modern  distributmg 
systems.  With  but  few  exceptions  the  power  for 
producing  electric  heat  is  purchased  from  the  cen- 
tral stations  whose  power  supply  is  universally 
polyphase  at  25  or  60  cycles,  with  delivery  at  any 
voltage  desired  by  the  consumer. 

Adv.\xt.\ges  of  Electric  He.vting 

The  i)rincipal  advantages  of  electric  heating  over 
other  methods  are : 

1.  Saving  in  time,  labor  and  space,  with  attendant 
saving  in  overhead,  real  estate  and  taxes. 

2.  It  can  be  used  in  any  atmosphere,  resulting  in 
vastly  improved  conditions  of  labor. 

3.  It  is  clean,  sanitary  and  safe,  resulting  m  re- 
duction of  the  fire  hazard,  risk  ot  loss  of  material, 
product,  and  even  life  itself. 

4.  It  gives  a  greater  thermal  efficiency. 

5.  It  oflfers  a  ready  and  easy  means  of  exact  auto- 
matic temperature  control  to  an  extent  impossible 
with  other  methods  of  producing  heat. 
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cnilit  Yidrs  ji  the  testing,  application  and  sale  of  elec- 
tric apparatus.  This  includes  four  years  zi'ith  the  Gen- 
eral Electric  Company  in  their  testing,  szvitchboard  and 
mining  departments  and  in  industrial  sales  work  at  the 
Cincinnati  office.  For  the  past  three  years  he  has  been 
a  power  salesman  for  the  Duquesne  Light  Company 
■ZL'ith  headquarters  in  Pittsburgh,  Penn.fylvania. 

6.  Any  quantity  of  heat  can  be  obtained,  as 
wanted,  for  exact  application  in  a  definite  and  fixed 
amount  at  the  point  needed  and  as  desired. 

7.  The  heat  can  be  concentrated  at  an}-  desired 
point  and  confined  to  definite,  fi.xed  areas. 

8.  It  is  more  flexible  and  economical  in  usage  and 
can  be  readily  and  easily  applied  to  a  large  variety 
of  uses. 

By  its  use  greater  product  for  a  given  time  is 
obtained,  and  the  quality  of  product  improved,  re- 
sulting generally  in  lower  unit  costs. 

Electric  Heating  is  .\  Desir.able  Load 

Electric  heating  presents  a  very  desirable  load  for 
the  central  station,  because  it  operates  at  a  high  load 
factor,  takes,  for  the  larger  installations,  a  com- 
parativeh'  large  number  of  kilowatt-hours  at  one 
point  with  relatively  long  hours  of  usage,  and  is 
practical!}  a  non-inductive  load  resulting  in  a  high 
power  factor.  After  the  connection  is  once  made, 
very  little  attention  is  required  on  the  part  of  the 
central  station  and,  where  necessary,  the  load  can 
be  adjusted  so  as  to  be  largely  off-peak. 

When  the  use  of  electric  heating  equipment  is  be- 
ing considered,  there  are  three  important  features 
of  such  usage  which  should  be  given  most  careful 
attention.  They  are:  i,  Am]>le  finances;  2,  proper 
conception  of  the  functions  and  possible  uses  of  elec- 
tric heat;  3,  correct  decision  as  to  the  proper  size 
and  type  of  heating  equipment  to  be  used. 

I.  Many  contemplating  the  use  or  electric  heating 
equipment  go  into  the  matter  without  having  a 
clear  and  definite  conception  of  the  needed  capital 
to  make  the  o])eration  a  success.  The  result  is  that 
the  initially  available  funds  are  apt  to  be  exhausted 
or  greatly  reduced  before  much  more  than  a  start 
has  been  made.  The  use  of  electric  heating  equip- 
ment involves  the  purchase  not  only  of  the  neces- 
sary electric  heaters,  but  also  among  other  items,  it 
necessitates  the  purchase  of  ex])ensive  auxiliary 
electrical  equipment,  such  as  automatic  temperature 
regulating  devices,  copper  busses  and  cables,  oil 
circuit  breakers,  necessary  recording  meters,  switch- 
board equipment,  etc.  In  addition  to  the  electrical 
ef|uipment  it  is  necessary  to  practically  rebuild  and 
to  thoroughly  insulate  existing  ovens,  where  elec- 
trical heating  is  to  be  ajiplied  to  "going"  plants.  This 
necessary  adaptation  is  usually  costly  and  is  apt 
seriously  to  interfere  with  oven  production  and  plant 
output.  L^sually  it  is  more  economical  to  use  new 
equipment  rather  than  to  try  to  arlapt  existing  oven 
e(jui)inicnt  to  electric  heat.  When  electric  heatin<: 
ei|ui|)mcnt  is  added  as  an  inciflent  tf)  manufacturing 
production,  new  buildings  may  be  required  or  old 
buildings  must  be  adapted  to  the  new  operation.  The 
cost  of  the  ovens  or  furnaces,  with  the  necessary 
accessor}-  equipment,  is,  it  must  be  borne  in  mind,  in 
iiddition  to  building  and  real  estate  costs. 
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2.  A  prupe-r  conception  of  what  can  be  done  with 
electric  heat  and  proper  selection  of  the  complete 
heating  equipment,  both  as  to  size  and  type,  is  a 
fundamental  requirement.  Manifestly,  it  is  a  mis- 
take to  try  to  use  electric  heat  in  all  industrial  heat- 
ing operations,  as,  by  the  very  nature  of  the  inter- 
mittent methods  and  inefficient  use  of  heat  of  many 
processes  in  their  existing  form,  the  energy  charge, 
which  in  many  cases  is  a  major  operating  charge,  would 
be  prohibitive.  There  are,  however,  some  special  cases 
where  it  is  advisable  to  use  electric  heat,  even  though 
its  cost  may  seem  excessive,  but  such  cases  are  of 
infrequent  occurrence. 

The  increase  in  the  use  of  electrical  heating  de- 
vices has  been  due  parti}-  to  the  demand  for  a  higher 
grade  of  product,  at  an  equal  or  less  cost,  partly  to 
the  enthusiastic  and  energetic  efforts  of  those  en- 
gaged in  the  development  and  sale  of  these  devices, 
partly  to  a  desire  or  necessity  on  the  part  of  those 
whose  business  is  increasing,  to  try  out  electric 
heating  equipment  or  to  reduce  costs  by  modern- 
izing their  plant,  an<l  partly  to  a  desire  i-)f  every 
manufacturer  to  be  as  well,  or  better,  equipped  than 
his  competitor. 

3.  The  size  and  type  of  equipment  installed  will 
be  determined  largely  by  the  volume  of  output,  size 
and  character  of  product  to  be  heated,  character  of 
heating  process  and  location  and  dimensions  of 
space  available.  When  choosing  equipment  it  is 
necessary  to  consider  the  particular  operation  as  a 
unit,  so  that  each  part  of  the  apparatus  and  each 
step  of  the  process,  as  well  as  the  heat  applications, 
will  all  work  together  in  the  proper  cycle  and  se- 
quence and  in  the  most  economic  and  efficient  man- 
ner possible.  Some  particular  features  that  should 
be  considered  relate  to  the  conveying  system,  to  the 
kind  and  thickness  of  insulation  that  must  be  pro- 
vided, to  the  amount,  size  and  character  of  metal 
continuously  in  the  heater,  continuous  or  intermit- 
tent operation,  ventilation,  charging  and  drawing 
facilities,  etc.  In  making  an  application,  such  a  size 
and  type  must  be  used  as  will  insure  maximum 
efficiency  and  accessibility,  and  the  furnace  must  be 
so  designed  as  to  enable  an  even  and  constant  dis- 
tribution of  heat  to  maintain  a  uniform  temperature. 

Advkk  and  Attend.ancf. 

After  the  decision  to  go  ahead  has  been  made  and 
the  needed  equipment  decided  on,  the  next  matters 
to  be  correctly  determined  and  carried  out  relate  to 
the  following:  i,  selection  of  consulting  engineer; 
2,  proper  electrical  and  mechanical  installation ;  3, 
competent  attendance. 

1.  The  selection  of  a  consulting  engineer,  if  one  is 
called  in,  is  most  important.  One  should  be  chosen 
who  is  technically  and  professionally  qualified  by 
training  and  experience  to  advise  correctly  on  the 
matter  in  hand.  He  should  preferably  have  had 
actual  electric  heating  experience,  and  should  have 
a  good  working  knowledge  of  the  different  phases 
of  the  matter  under  consideration,  as  well  as  of  the 
electrical  features  of  electric  heating  operations.  In 
some  cases  the  consulting  engineer  has  attempted  to 
advise  regarding  such  installations,  when  he  w^as  as 
ignorant  of  the  matter  in  hand  as  his  client. 

2.  The  commercial  and  operating  success  or  fail- 
ure of  any  electric  heating  installation,  providing  the 
requirements  mentioned  have  been  ])roi)erly  fulfilled, 
will  be  due,  in  a  great  measure,  to  proper  electrical 
and  mechanical  installation. 

The  installation  of  the  heating  ecjuipment  and  its 


au.xiliary  eiiuipment,  including  tem])erature,  voltage 
and  current  regulation,  control  switches,  bus  bar 
structure  and  connections,  and  temperature  and  elec- 
tric metering  equipment  should  be  a  unit,  and  should 
be  compact  and  fle.xible  in  assembly  and  installation. 
All  electrical  equii)ment  should  be  readily  accessible 
to  the  operator,  and  installed  in  such  a  manner  as 
to  reduce  the  length  of  secondary  copper  leads  to 
a  minimum.  Reduced  lengths  of  secondary  leads 
will  act  to  reduce  the  amount  of  external  reactance 
in  the  electric  circuit,  thus  maintaining  the  power 
factor  of  this  circuit  at  a  maximum  and  enabling  the 
maximum  introduction  of  heat  to  the  heating  equip- 
ment, a  condition  necessary  for  success. 
Design  and  Install.\tion 

Aside  from  the  electrical  installation,  particular 
attention  must  be  paid  to  the  design  and  installation 
of  the  heater  itself.  Frequently  a  manufacturer  who 
has  used  se\eral  kinds  of  appliances  comes  to  realize 
the  many  benefits  to  be  derived  from  electric  heat- 
ing. His  first  impulse  is  to  make  the  necessary  in- 
stallation as  cheaply  as  possible,  and  his  natural 
move  is  to  place  the  needed  electric  heating  units  in 
existing  apparatus.  In  a  few  cases  this  can  be  done 
satisfactorily,  but  in  the  great  majority  of  instances 
the  old  equipment  cannot  be  economically  and 
efficiently  adapted  without  practically  rebuilding  the 
existing  apjiaratus :  (ienerally  the  thermal  efficiency 
of  such  installations  is  very  low  and  the  method  of 
operation  is  not  of  such  a  character  as  to  be  readily 
adapted  to  the  use  of  electric  heating.  The  losses 
from  low  thermal  efficiency  and  awkward  operation, 
when  capitalized,  will  usually  more  than  warrant  the 
installation  of  modern,  up-to-date  equipment 
throughout. 

There  must  be  ample  and  sufficient  space  for  the 
accommodation  of  materials  to  be  charged  and 
proper  facilities  for  the  charging  operation.  There 
must  also  be  proper  accommodation  for  drawing  and 
storage,  and  for  the  prompt  handling  of  transfer 
trucks.  All  parts  of  the  heating  equipment,  heating 
devices  and  auxiliary  electrical  equipment  must  be 
readily  accessible  for  prompt  repair  or  removal. 

3.  Competent  attendance  is  an  essential  in  all  suc- 
cessful electric  heating  operations,  especially  for 
heat  treating,  annealing  and  forging.  Two  equip- 
ments installed  properly  and  in  accordance  with  the 
most  up-to-date  practice  may  differ  widelj'  in  the 
results  obtained,  due  to  a  difference  in  degree  of  ex- 
pertness  of  attendance.  \\'^hile  it  is  generallv  true 
that  electric  heating  does  not  require  the  same  de- 
gree of  highly  skilled  attendance  needed  for  the 
successful  operation  of  furnaces  producing  electric 
steel,  it  is  also  true  that  this  factor  of  competent 
attendance  should  not  be  neglected  if  a  successful 
operation  is  to  be  depended  upon. 
Benefits  Often  Offset  Increased  Heating  Costs 

Many  have  been  surprised  to  learn  that  it  is  pos- 
sible for  electrically  generated  heat  to  compete  suc- 
cessfully with  heat  obtained  by  direct  combustion  of 
fuel,  and  particularly  with  heat  derived  from  gas 
combustion,  a  method  which  had  come  to  be  recog- 
nized as  almost  standard  practice.  Yet  this  fact  is 
susceptible  of  ready  demonstration  in  cases  where 
conditions  permit  of  such  substitution  and  applica- 
tion. 

As  a  matter  of  fact  the  crux  of  the  whole  matter 
lies  in  the  fact  that  the  cost  of  energy  used  for  most 
heating  operations  is  generally  a  relatively  small  per- 
centage   of    the    total    final    production    costs.       The 
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benefits  that  attend  the  proper  apphcation  of  electric 
heat  will  usually  be  found  to  more  than  offset  any 
comparative  increase  in  fuel  costs.  As  a  matter  of 
fact,  the  cheapest  method  of  heating  is  that  which 
reduces  the  unit  costs  of  a  satisfactory  product  to  a 
minimum.  If  improved  quality  has  a  money  value 
convertible  into  cash,  it  may  even  make  a  process 
showing  higher  total  costs  the  cheapest  in  the  end. 
Production  in  many  cases  may  be  increased  without 
increasing  plant  equipment.  General]}-  speaking  it 
is  not  that  form  of  heating  which  is  cheapest  that 
should  be  used,  but  rather  that  form  with  which  the 
greatest  ultimate  economy,  consistent  with  etticient  and 
continuous  production,  is  obtained. 

Experience  proves  that  electric  heating  gives  per- 
fect heat  distribution  and  permits  of  greater  flex- 
ibility in  temperature  control  than  can  be  obtained 
when  using  other  fuels.  By  the  use  of  automatic 
regulating   equipment    the   quantity   of  heat   can   be 


controlled  and  the  temperature  can  be  maintained 
con.stant  at  the  point  which  gives  the  best  results. 

So  recent  has  been  the  demand  for  electric  heat  in 
varying  quantities  that  little  authoritative  and  de- 
tailed information  regarding  its  utilization  is  as  yet 
available,  outside  of  a  few  trade  papers. 

The  electric  heater  in  several  different  types  is 
now  generally  standardized  as  to  fundamental  de- 
sign and  application  and  has  come  to  stay.  Central 
stations  are  recognizing  this  fact,  as  is  evidenced  by 
the  willingness  to  reduce  rates  to  such  a  point  as  to 
make  it  economically  profitable  to  the  manufacturer 
to  substitute  such  equipment  for  other  equipment 
that  may  be  in  use.  This  reduction  in  rates  to  a 
mutually  profitable  basis,  together  with  the  con- 
tinued improvements  and  refinements  in  the  design 
and  operation  of  the  electric  heating  apparatus,  will 
continue  to  promote  the  use  of  such  equipment  with 
corresponding  advantages  in  manufacturing. 
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Mr.  \orman  Howard  aftrr  prct^aiiny  for  college 
entered  ail  apprentieesliip  in  the  machine  shops  of  the 
Xatidiial  Conduit  and  Cable  Company.  After  finishing 
his  lime  he  stayed  with  that  firm,  advancing  to  the  po- 
sition of  foreman.  During  the  past  five  years  he  has 
held  positions  from  foreman  to  factory  superintendent 
in  sei'eral  machinery  building  plants,  including  the 
Remington  Arms  Company  and  the  Spicer  Manufactur- 
ing Company.  He  is  at  present  engaged  in  improiing 
shop    organization    and    methods    in    the    plant    of    the 

THE  work  of  the  firms  where  the  principles  of 
industrial  management  have  been  successfully 
applied  has  been  almost  entirely  repetitive  or 
mass  production.  But  few  attempts  have  been  made 
to  apply  these  same  principles  to  non-repetitive 
work,  such  as  the  making  of  repairs  or  doing  job- 
bing work  such  as  is  commonly  found  in  most 
machine  shops.  Practically  every  large  manufac- 
turing plant  has  a  considerable  number  of  men 
engaged  on  the  repair  of  dies,  jigs,  fixtures,  small 
tools  and  machinery,  or  on  the  general  up-keep  of 
equipment.  This  article  takes  up  the  preparatory 
work  that  was  done  in  such  a  department  where 
modern  methods  of  management  had  been  put  in 
force.  The  writer  hopes  that  the  managers  of  ma- 
chine shops  doing  jobbing  work  will  be  interested 
and  possibly  helped  bv  what  will  be  presented. 

To-day,  in  a  well  organized  plant  making  a  stand- 
ard article,  we  expect  to  find  that  the  various  pro- 
ductive operations  have  been  standardized  and  time 
studied  and  that  the  operators  have  been  put  upon 
cither  bonus,  ])remium  or  piece  work.  The  manage- 
ment problems  to  be  solved  in  such  a  plant  are  well 
understood  and  the  methods  of  solution  are  famdiar 
to  most  of  us.  But  the  machine-shop  on  non- 
lepetitive  work  presents  a  more  complex  problem, 
and  one  uiion  which  little  constructive  work  has 
been  done  So  generallv  true  is  this  statement  that 
the  toolrnoni  and  machine-shop  on  non-rcpctitive 
work  are  often  looked  ui>on  by  the  management  as 


Hyatt  Roller  Bearing  Compony.  Harrison.  Xezv  Jersey. 
.Machine-shop  fobs  that  occur  but  once  or  seldom,  or 
have  but  a  single  piece  or  a  few  pieces,  present  a  real 
problem  as  regards  estimating  their  cost  in  advance. 
This  article  shoxvs  how  to  standardize  the  conditions 
and  operations  for  such  ti'ork  as  a  preliminary  to  pay- 
ing bonus  and  thus  control  cost.  .Is  much  of  this 
work  is  tool-making,  tool  repairs  and  eguipment  re- 
pairs, the  most  highly  skilled  men  in  the  shop  are  in- 
volved and  a   difficult   problem    thereby   presented. 

a  sort  of  necessary  evil ;  as  a  place  where  a  number 
of  more  or  less  efficient  men  demanding  considerably 
higher  wages  than  the  rest  of  the  employees,  are 
maintained  at  a  large  item  of  expense  and  without 
any  accurate  understanding  on  the  part  of  the  man- 
agement. Whether  these  highly  paid  mechanics  are 
really  benefiting  the  firm  in  true  proportion  to  the 
pay  they  are  receiving,  is  often  a  question.  The 
men  themselves  are  without  the  stimulus  of  a  "re- 
ward for  efficienc}'"  and  are  guided  by  the  judgment 
of  their  foremen  and  the  availability  of  other  places 
of  employment  as  to  how  much  they  turn  out  as  a 
day's  work. 

It  would  be  highly  beneficial  to  all  concerned  to 
know  in  advance  what  tiiue  each  mechanic  should 
take  to  complete  a  given  job.  and,  with  this  time 
known  in  advance,  to  jiut  each  man  on  bonus  and 
so  give  higher  wa.ges  to  those  who  are  really 
efficient  and,  similarly,  to  limit  the  pay  of  those  who 
are  not.  The  writer  purposes  to  exjilain  a  method 
that  has  been  followed  to  accom])lish  this  purpose, 
believing  that  it  will  ])rove  equally  elTectixe  in  any 
other  shop  if  conscientiously  uodertakcn. 

A  Too  Common'  iNtoxcuinrv 

Picfore  i)roceeding  to  explain  this  nielhod,  linw- 
evcr,  I  would  like  to  ])oint  out  an  abuse  that  is 
prevalent  in  many  large  shops,  and  one  which  this 
system  will  correct.  It  is  incongruous  to  find  an 
unskilled  machine  hand,  knowing  and  performing  a 
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single  operation  on  productive  or  repetitive  work 
or  on  piece  work,  earning  as  much  and  often  more 
ihan  a  fullv  skilled  mechanic,  who  is  working  m  the 
same  shop'under  the  ordinary  day-rate  plan  of  wage 
payment.  This  condition  does  exist  in  many  shops 
and  it  is  a  constant  source  of  irritation  to  the  more 
experienced  mechanic. 

We  can  also  appreciate  the  point  of  view  ot  the 
management  that  is  willing  to  pay  high  wages  to 
the  men  that  "produce  the  goods  we  sell  it  that 
man  increases  his  personal  output.  \\  e  can  likewise 
appreciate  the  reluctance  of  the  same  management 
to  go  on  increasing  independently  the  wages  of  me- 
chanics and  tool  niakers.  working  at  a  day  rate,  and 
seemingly  taking  a  very  long  time  to  get  out  the 
work  assigned  to  them  to  accomplish. 

Estimating  Cost  ix  Advance 
It   is  evident   that  before   we   can   employ    any   oi 
the  newer  systems  on  wage  payment  we  must  know 
how  long  it'takes  to  perform  an  operation  or  to  pro- 
duce a  piece,  or  must  have  an  accurate  estimate  ot 
the  cost  of  the  piece  before  the  work  is  started.     So 
from  one  Mcwpoint  our  management  problem  nar- 
rows down  to  methods  that  can  be  followed  in  esti- 
mating the  advance  cost  of  an}'  job  that  occurs,  no 
matter  how   many  pieces  there  be  nor  ho^v   seldom 
the   job    is   done.'     From    these   predetermined    esti- 
mates the  pay  of  the  mechanics  can  be  proportioned, 
the  efficient  and  inefficient  discovered  and  the  work 
speeded  up  in  a  just  degree  without  increasing  the 
burden  of  any  worker.     As  a  matter  of  fact  the  co- 
operation of  every  mechanic  will  be  gained  once  he 
understands  that  the  new  methods  will  help  him  to 
earn  larger  wages.    The  same  remarkable  increase  in 
production     usually    obtained     when    bonus    work 
supersedes    day    work    on    production    operations    can 
likewise  be  obtained  on   non-productive  operations. 
It  is  a  safe  prophecy  to  say  that  wasteful,  old-fash- 
ioned methods  of  working  are  bound  to   disappear 
from   the    machine    shop    doing   non-repetitive   work 
in   the   same   way   that   the\-   ha^■e   ver\-   largely   disap- 
peared in  the  modern  manufacturing  plant. 
The  Point  of  \'ii-:w  of  Costs 
Looking  at  the  matter  from  the  point  of  view  of 
costs,  if  a  manufacturer  could  know  in  advance  what 
it  would  cost  him  to  make  a  certain  die,  or  a  ]>ar- 
ticular  fixture,  or  build  a  special  machine,  in  many 
cases  he  could  contract  for  this  work  outside  and 
save  money.     Because  of  mechanical  equipment  or 
employees  with  peculiar  skill,  an  outside  shop   can 
frequently   handle   a  certain   job   more  economically 
than  the  one  where  it  originates.     Overhead  charges 
and  material  on  hand  are  two  other  items  that  play 
an  important  part  in  determining  diflferences  in  cost. 
The  spur  that  comes  from  modern  industrial  man- 
agement  methods  acts  both   ways.     The  bonus   re- 
ward brings  increased  production   from  the  worker, 
for  it  offers  an  incentive  to  him  to  use  his  abilities  to 
the  best  advantage.     He  realizes  that  every  corner 
he  can  cut,  either  by  thought  or  action,  directly  in- 
creases the  sum  of  money  in  his  pay  envelope.     On 
the   other  hand    the   management   must   assume   its 
proper  responsibilities,  and,  as  a  rule,  the  executives 
are  more  to  blame  than  the  workmen  for  the  waste- 
ful conditions  and  methods  that  so  often  exist. 

St.\ndardized  Conditions 
The  first  step  in  preparing  to  put  a  tool-room  on 
piece  work  or  bonus  is  to  go  over  the  machine  equip- 
ment and  put  it  into  proper  shape.    This  means  that 
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the  machine-tools  must  be  so  repaired  or  modified 
that  they  will  carry  the  feeds  and  speeds  that  will 
be  later  required  of  them,  ilany  belts  must  be 
cleaned,  tightened,  repaired  if  necessary,  and  this 
matter  must  not  be  left  to  an  oiler  who  merely 
walks  around  the  shop  taking  out  an  inch  here  and 
another  inch  there  vv-here  a  belt  has  become  so  loose 
that  it  will  not  pull.  Later  this  belt  work  must  be 
[(ut  under  the  direction  of  some  one  who  under- 
stands the  fundamentals  of  the  important  subject  of 
belting. 

In  the  inspection  of  the  machines,  missing  and 
Iiroken  wrenches  must  be  carefully  replaced  and  pro- 
vision made  so  that  each  man  will  coiitiunally  have 
each  wrench  where  it  belongs  when  he  starts  to 
work  every  day.  A  few  missing  wrenches  or  gages 
can  cause  a  great  deal  of  wasted  time,  especially 
where  one  shift  of  workmen  follows  another. 

The  same  kind  of  study  must  be  made  of  all  hand 
tools,  such  as  drills,  taps,  chucks  and  the  like.  All 
of  these  the  management  must  supply  in  an  adecjuate 
number  and  keep  carefully  checked  up.  The  care 
of  these  articles  must  not  be  left  to  some  one  who 
lacks  the  authority  to  demand  a  proper  accounting. 
Standards  for  lathe  tools  or  tool  belts  must  be  de- 
termined, sketched  up  and  blue-printed  with  a  stand- 
ard shape  and  angle  for  every  purpose.  There  is  a 
most  efficient  shape  of  tool  for  roughing  hard  steel, 
another  for  soft  steel,  and  so  on,  each  tool  has  a 
most  efficient  clearance  angle,  side  slope,  top  slope, 
and  so  on,  according  to  the  purpose  for  which  it  is 
to  be  used. 

In  our  shop  we  use  a  set  of  24  bits  arranged  in  a 
block  of  wood  having  24  holes.  Each  man  ma}'  have 
a  set,  knowing  that  he  is  personally  responsible  for 
each  bit  as  well  as  the  whole  set.  He  must  assume 
responsibility  for  every  loss  in  the  same  way  that 
he  does  for  his  personal  tools.  When  a  bit  is  worn 
down  or  broken,  or  needs  grinding,  a  new  one  prop- 
erly ground  will  be  exchanged  for  it  at  the  tool  crib. 
A  mechanic's  time  is  too  valuable  to  have  him  grind 
tools.  Besides,  it  is  difficult  for  him  to  grind  them 
to  the  proper  angles.  A  boy,  or  even  a  girl,  in  the 
tool  crib  with  proper  fixtures  and  gages  can  grind 
tools  and  drills  for  a  number  of  men,  and  keep  them 
supplied  at  a  far  smaller  cost  than  if  the  men  did  their 
own  grinding. 

Lathe  hands  are  expected  to  sharpen  their  own 
lathe  tools  at  the  nearest  wheel,  but  not  in  any  case 
to  change  the  angles.  This  grinding  should  be  done 
on  the  clearance  only. 

Standardized  Belt  Speeds 
Another  thing  that  must  be  standardized  is  the 
belt  speeds.  Divide  the  lathes  as  nearly  as  possible 
into  groups,  according  to  their  pulling  power.  I  do 
not  advocate  the  scrapping  of  any  machine  tools  that 
can  be  made  to  turn  out  work,  although  it  may  be 
necessary  to  turn  them  over  to  the  apprentices  and 
keep  the  better  machine  tools  for  the  older  mechan- 
ics, who  should  have  the  first  opportunity  to  earn 
bonus. 

Practically  we  have  not  considered  it  wise  to  set 
exact  limits  for  each  machine  tool  as  regards  the 
best  feed,  speed  and  cut  for  each  job.  But  rather 
we  have  arrived  at  a  standard  depth  of  cut  at  a 
standard  feed  and  speed  for  roughing  purposes  for 
each  group  of  machines  according  to  power  and  size. 
For  a  shop  turning  out  comparatively  light  work  it 
is  perhaps  practicable  to  fix  upon  a  '/s-inch  cut  on  a 
side  with  a  feed  and  speed  as  nearly  as  possible  to 
those  set  by  Dr.  Taylor  for  turning  speeds  for  high- 
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speed  steel.  If  a  maeliiue  is  not  eiiuipped  to  use  a 
lubricant  or  coolant  it  is  possible  \o  .jet  equal  or 
greater  results  by  using  stellite. 

\\  bere  necessary,  speeds  can  be  equalized  hv  chan"-- 
ing  pullevs.  '  "^ 

The  next  step  in  this  preparatory  work  is  to  mi- 
prove  the  service  to  the  mechanics  by  supplying 
them  with  everything  needful.  Arrange  for  supplv 
boys  to  get  tools  and  wrenches  for  the  workman, 
bring  his  material,  obtain  his  blue-prints  and  in- 
struction cards.  Any  man  who  is  striving  to  earn 
bonus  will  resent  being  taken  away  from  his  ma- 
chine, even  if  it  is  to  get  some  of  these  things  that 
he  must  use.  He  is  increasing  his  earnings  only 
when  the  machine  is  at  work. 

It  is  also  necessary  to  introduce  an  instructor 
especially  to  help  the  younger  men  and  apprentices. 
If  a  reliable  system  of  despatching  the  work  is  in- 
stalled, it  is  possible  that  the  assistant  foreman  can 
be  detailed  to  do  the  instructing.  If  he  is  a  popular 
man,  it  is  far  better  to  do  this  than  to  bring  in  an 
outsider  "to  show   them  how." 

Sr.v.xDARiirzixG  (ji'er.\tio.\s 

After  conditions  have  been  standardized  it  is 
necessary  to  take  up  the  shop  operations.  Our  first 
classification  must  distinguish  between  machine- 
work  and  hand-work,  and  for  convenience  1  ha\e 
adopted  the  following  three  divisions: 

M.  Mechanical  operations  ( that  is,  where  the  ma- 
chine is  working  alone). 

C.  Combination  operations  (that  is,  where  both 
man  and  machine  are  working). 

H.  Human  operations  (that  is.  where  the  man 
alone  is  working). 

These  three  letters,  M,  C,  H,  then  form  a  part  of 
the  symbolization  in  the  complete  list  of  machine- 
shop  operations  which  is  given  herewith.  It  will  be 
noticed  that  the  machines  covered  are  the  lathe, 
drill  press,  miller,  ])laner  and  shaper.  To  show  the 
method  used  in  classifying  machine  tools  we  will 
assume  an  equipment  of  20  lathes  and  divide  them 
into  three  groups.  Because  of  the  variation  in  de- 
sign, capacity  and  use,  the  lathe  is  the  most  difficult 
machine  tool  to  consider. 

In  this  equipment  of  20  lathes,  let  us  say  that  the 
largest  group  contains  five  machines:  L-i,  L-2,  L-,^. 
L-4  and  L-5.  They  constitute  Group  i.  Let  us 
assume,  also,  that  the  next  group  contains  10  lathes, 
numbering  from  L-6  to  L-16  inclusive,  comprising 
Group  2.  The  remaining  five  lathes  are  small  in 
size  and  are  L-16  to  L-20  inclusive,  and  form 
Grou]i  3. 

All  of  the  lathes  of  Group  i  are  capable  of  taking 
a  3-16-inch  cut  at  i-32-inch  feed  at  the  Taylor  speed 
of  113  feet  per  minute  on  medium  hard  steel,  using 
a  i/-inch  tool.  Grouj)  2,  comprising  the  medium- 
sized  lathes,  will  take  roughing  cuts  ^-inch  deep 
on  a  side  at  i-32-inch  feed  at  the  Taylor  speed  of 
128  feet  per  minute.  The  small  lathes  in  Group  3 
will  take  a  J/g-inch  cut  on  a  side  with  i-64-nich 
feed  at  the  Taylor  speed  of  202  feet  per  minute. 

\\'hether  the  Taylor  cutting  speeds  arc  adopted  or 
not  depends  somewhat  upon  shop  conditions,  but 
in  any  event  standardized  speeds  should  be  deter- 
mined for  the  metals  commonly  worked  and  for  the 
lathes  according  to  groups. 

Turning  again  to  the  tables  of  machine-shop 
operations,  the  manner  in  which  the  primary  and 
specific  operations  are  combined  is  plainly  seen.  For 
instance,  the  operation  of  turning  an  outside  diam- 


eter with  machine  feed  is  designated  as  ML-i  ;  turn- 
ing an  outside  diameter  with  hand  feed  is  CL-i,  and 
rough   chucking  becomes  HL-I. 

This  sub-division  of  operations  as  presented  in  the 
tables  has  been  most  carefully  worked  out  and  is 
perhaps  one  of  the  most  valuable  features  of  this 
article. 

In  a  following  paper  the  author  will  present  the 
methods  used  in  setting  times  and  applying  bonus. 

Mech,\xic.\l  Operations 


in  diameter 


ill  diameter 


PnWKR    FEFIl 


I..\THE    \\(JKK    USINt;   POWER    FEED 

•M.L.i.  Turning  outside  diameter 

2.  End  facing,  over  two  inches 
3-  Drilling 

4.  Boring  with  boring  bar 

.=i.  Boring  with  off-set  tool 

6.  Boring  taper 

7.  Cutting  external  thread 

8.  Cutting  internal  thread 

9.  Reaming 
TO.  Taper  reaming 
1 1.  Knurling 
]-'.  Cutting  off,  over  two  inches 

13.  Cutting  countersink 

14.  Cutting  square  thread 

IJRII.L  PRESS    WORK    V 

.M.D.I.  Drilling 

2.  Reaming 

3.  Countersinking 

4.  Counterbore 

-MIM.IXG    J!-\CH1NE   WORK    USING   POWER   FEFD 

-M.M.I.  Milling 

2.  Boring 

3.  Reaming 

4.  Cutting  keyway 

PI..\N'EK   WliRK    USING  POWER  FEED 

.M.P.I.     Planing 

SH.\PER   WORK    USING  POWER   FEED 

.M..S.1.     Shaping 

_'.     Cutting  keyway 

CoMBrN.\Tiox  Ofku.\tio.\s 

I,.\TI1E   WORK    USING    HAND   FEED 

C.L.I.  Turning  outside  diameter 

_'.  End  facin.g,  under  two  inches  in  diameter 

3.  Centering  on  lathe 

4.  Centering  on  special  lathe 

.T.  Cutting  off.  under  two  inches  in  dianitcr 

6.  Drilling 

7.  Boring  with  boring  bar 

8.  Boring  with  o(f-.set   tool 

9.  Boring  taper 

10.  Reaming 

11.  Reaming  taper 

ij.  Cutting  external  thread 

13.  Cutting  internal  thread 

14.  Cutting  square  thread 
i.S.  Cutting  countersink 

16.  Cutting  counterbore 

17.  Cutting  radius,  concave 

18.  Cutting  radius,  convex 

19.  Cutting  recess  with   forming  tool 

20.  Squaring  corner 

21.  Knurling 

22.  Filing,  by  hand 

2^.  Emerying,  by  hand 

24.  Polishing,  by  hand 

25.  Burnishing,  liy  hand 

26.  Spring  winding,  by  hand 

2y.     Shaft  straightening,  by  hand 

DKILI.    I'KKS.S    WORK    USING    H.NNP    KlFIl 

C.D.I.  Drilling 

2.  Reaming 

3.  Countersinking 

4.  Countcrboring 

MILLING    M,\CHINfi    WORK    USING    lIANIl   FEFIl 

C.M.I.     Milling 
2.     Boring 

PLANER    WORK    WITH    HANIl   FF.EII 

C.P.I.     Planing 

SHAPER   WORK   WITH    HAND  TEED 

(•  c  ,      <i>r,pinK 
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29- 

30. 
31. 
i-- 
Zi- 
34- 
35- 


Human  Oper.mioks  Without  .\ssista.\ce  from 
Machine 


H.L.i,     Roii,«li  cluukiiiH 
2.     Finished  cluicking 
jt,.     Eccentric  chucking 

4.  Reversing  jaws  on  chuck 

5.  Adjusting  chuck  setup 

6.  Change  from  chuck  to  lace  plate 
-.     Change  from  face  plate  to  chuck 

8.  Centre  setup 

9.  Placing  dog  on  work  and  taknig  ort 
10.     Placing  special  jig  in  chuck 

n.     Placing  work  in  special  jig   ,. 
12.     Taking  work  out  of  special  jig 
I  ?.     Bolt  and  strap  setup  on  face  plate 

14.  Remove  setup  on  face  plate 

15.  Remove  work  or  jig  from  chuck 

16.  Set   lathe   tool 

17.  Remove  lathe  tool 

18.  Adjust  lathe  tool 

19.  Set  lathe  holder 

_'0.     Remove  lathe  holder 

21.  Set   taper  attachment 

22.  Change  taper  attachment 

23.  Set  over  tailstock 

24.  Set  over  headstock 

25.  Set  cross  compound  on  angle 

26.  Set  centre  rest 

27.  Adjust  centre  rest 
"**      Set  follower  rest 

Gage  outside  or  inside  diameter 

Mark  or  measure  length  of  cut 

Grind  lathe  tools 

Alter  belt  position 

Alter  gear     position 

Clean  machine 

Manipulate  machine 

AT  DRILL  PRESS 

H.D.I.  Place  drill  in   socket 

2.  Drive  drill  out  of  socket 

3.  Lower  table 

4.  Raise  table 

5.  Strap  and  bolt  setup  on  plate 

6.  Remove   strap  and  bolt   setup   on  plate 

7.  Vise  or  jig  setup  on  plate 

8.  Remove  vise  or  jig  setiip  on  plate 

9.  Place  work  in  vise  or  jig 

10.  Remove  work  from  vise  or  jig 

11.  Lower  spindle  to  work 

12.  Raise  spindle  from  work 
Grind  drill 
Gage  depth  of  hole 
Alter  belt 
Clean  table 
Clean  special  jig 
Lay  out  work 
Manipulation  of  machine 

AT   PLANER 

H.P.I.  Place  tool  in  holder 

2.  Adjust  tool  head  on  angle 

3.  Run  tool  head  or  carriage  oft  centre  of  bed 

4.  Raise  tool  head 

5.  Lower  tool  head 

6.  Strap  and  bolt  setup  on  bed 

7.  Remove  strap  and  bolt  setup  on  bed 

8.  Vise  or  jig  setup  on  bed 

9.  Remove  vise  or  jig  setup  on  bed 

10.  Place  work  in  vise  or  jig  setup 

11.  Remove  work  from  vise  or  jig  setup 

12.  Gage  work 

13.  Grind  tool 

14.  Alter  belt  position 
J  5.  Clean  table 

16.  Clean  special  jig 

17.  Lay  out  work 

AT  SHAPER 

H.S.I.     Place  tool  in  holder 
5      .'\djust  tool  head 

Run  carriage  across  table 
Adjust  table  higher 
Adjust  table  lower 
Strap  and  bolt  setup 
Remove  strap  and  bolt  setup 
Vise  or  jig  setup  on  table 
Remove  vise  or  jig  setup  on  table 
Place  work  in  vise  or  jig  setup 


13- 
14. 
IS. 
16. 
17- 
18. 
19. 


ly. 


11.  Remove  work  from  vise  or  jig  setup 

12.  Gage  work 

13.  Grind  tool 

J4.  Alter  belt  position 

15.  Clear  table 

16.  Clean  special  jig 

17.  Lay  out  work 

AT  MILLING  MACHINE 

H.M.I.  Place  cutter  on  arbor 

2.  Strap  and  bolt  setup 

3.  Remove  strap  and  bolt  setup 

4.  Vise  or  jig  setup 

5.  Remove  vise  or  jig  setup 

6.  Set  work  in  vise  or  jig 

7.  Remove  w-ork  from  vise  or  jig 

8.  Angle  plate  setup 

9.  Remove  angle  plate  setup 

10.  Index  head  setup 

11.  Remove  head  setup 

12.  Move  work  to  cutter 

13.  Raise  table 

14.  Lower  table 

15.  Move  table  right 

16.  Move  table  left 

17.  Gage  work 

18.  Clean  table 
Clean  special  jig 
Alter  belt  position 

21.  .Adjust  cutter 

22.  Lay  out  work 

BENCH    WORK— ASSEMBLING.    MARKING    AND    FORMING 

H.B..\.i.     Handling  or  placing  work  on  bench 
2.     Lay  out  work 
Clamping  in  vise 
Removing  from  vise 
Placing  in  screws 
Taking  out  screws 
Placing  in  bolts 
Taking  out  bolts 
Putting  on  nuts  and  tightenmg 
.„.     Taking  off  nuts 

11.  Driving  a  fit  together 

12.  Driving  a  fit  apart 

13.  Riveting  by  hand 

14  Peening  bv  hand 

15  Straightening  shaft  on  straightennig  vise 
16.  Straightening  sheet  luetal  on  flat  surface 
17  Bending  sheet  metal  in  vise 

18.     Spring^winding  on  Ijench  by  hand 

BENCH    WORK— CUTTING   OR   REMOVING    METAL 

H  B  C  I.  Drilling  with  portable  electric  drill 

2.  Drilling  with  ratchet  drill 

3.  Drilling  with  breast  drill 

4.  Reaming  bv  hand 

--,  Tapping  bv  hand  with   tap  and   holder 

6  Thread  cutting  by  hand  with  die  and  holder 

7  Chipping  wdth  hammer  and  chisel         ,     ,  .     , 

8  Chipping  oil  grooves  with  hamnier  and  chisel 
9.  Counterboring  with  hammer  and  chisel 

10.  Plat  filing  by  hand 

11.  Radius  filing  by  hand 
12      Burring  with  hand  file 

13^  Grinding  with  portable  electric  machine 

14.  Emerying  by  hand 

15.  Tapping  with  portable  electric  machine 

16.  Tapping  by  hand 

17  Fitting   and    filing 

18  Scraping  bv  hand,  steel  surface 

ig'.     Scraping  by  hand,  soft  boxes  or  bearings 


\  number  of  his^h-tirade  teclmical  men  are  wanted  for 
positions  in  indush-ial  establishments  by  the  I  .  b.  Army 
Ordnance,  through  the  Civil  Service. 

Chemists  and  chemical  engineers,  expert  gas  manu- 
facturers, mechanical  engineers,  power  house  men,  and 
machine  shop  foremen  are  required  immediately. 

Salaries  ranging  from  $1,600  to  $6,000  a  year  will  be 
paid  the  men  who'qualify  for  the  places. 

An  important  service  can  be  rendered  the  Government 
at  this  time  in  securing  men  with  proper  qualifications 
to  carry  on  this  most  essential  and  important  work. 
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By  Mark  iV(, 


The  author  is  daily  in  contact  -u-ith  ,na„v  foremen  and 
tfo  fiomts  out  from  first-hand  information  the  place k 
ivhcre  foremanship  might  be  improved  and  made  more 
effective.  So  he  has  written  down  the  things  he  zvould 
do  ifhe  were  a  shop  foreman,  and  the  attitude  that  he 
zvould  foster  toward  his  workmen  on  the  one  hand  and 
lozvard  the  other  executives  of  the  plant  on  the  other 

-Mr.    Mark    M.    Jones"    early    experience    :ca<    in    the 


traffic  department  of  a  street  raik.vy  in  IVaterloo 
Jozc'a.  Later  he  Zi'as  traffic  manager  of  the  William 
Gallozi-ay  Company.  Then  in  California,  he  held  sev- 
eral Positions  connected  with  traffic,  finallv  becoming 
mduslnal  secretary  of  the  Oakland  Chamber  of  Com- 
merce. In  1916  he  came  East  to  undertake  his  present 
:^ork  as  .iuperz-isor  of  Personnel  of  the  Thomas  A. 
Edison  Interests  at  Orange.  X.  J. 


F  I  were  a  foreman,  I  would  first  anahze  nn  <nvn  job 
I  and  endeavor  to  determine  my  true  status  in  the 
organization.  This,  not  so  much  from  the  po- 
litical standpoint  as  from  the  organization  stand- 
point. Ii  the  practical  working  out  of  the  general 
scheme  did  not  clearly  show  me  where  I  stood  I 
would  reach  further  into  the  theory  of  the  organiza- 
tion with  the  y.ew  of  tracing  out  the  particular  lines 
ot  responsibility  running  to  my  position 

Havnig  determined  upon  this  step,  I  would  prob- 
ably discover  that  whether  the  business  is  large  or 
small,  the  executive  head  of  it  is  theoretically  doing 
everything  in  the  business.  He  is  keeping  the  books 
selling  the  goods,  firing  the  boilers,  shipping  the 
product  and  doing  everything  else,  whether  there 
are  ten  thousand  people  in  the  organization  or  ten 
Having  definitely  decided  that  the  executive  head  is 
actually  doing  it,  so  far  as  final  responsibility  is  con- 
cerned, I  would  then  conclude  that  inasmuch  as  we 
have  passed  from  the  individual  stage  in  industry 
he  has  been  unable  actually  to  do  everything  re- 
ferred to  above,  and  has  delegated  certain  responsi- 
bilities to  other  persons.  By  so  doing  he  has  made 
that  person  an  agent,  and  I,  being  his  foreman  and 
his  agent,  should  do  the  things  he  would  do  if  he 
were  in  my  position.  I  would  therefore  feel  that 
every  thought  and  act,  so  far  as  the  responsibility 
resting  upon  me  is  concerned,  should  be  as  nearly 
as  possible  that  of  the  head  of  the  business.  If  Mr. 
Edison  were  the  head  of  my  particular  enterprise, 
I  would  endeavor  to  so  act  that  in  every  instance 
I  would  do  the  same  thing  Mr.  Edison  would  do  if  he 
were  in  my  position.  I  might  not  always  do  it,  but 
I  would  make  a  great  efl^ort  toward  it. 

A  Man  Cannot  Fight  With  Himself 
Having  arrived  at  that  conclusion  I  would  soon 
observe  that  other  foremen  around  me  were  lack- 
ing in  appreciation  of  these  fundamentals,  indulging 
in  unnecessary  arguments  and  losing  time  over 
minor  questions,  such  as  in  what  column  a  certain 
charge  should  be  placed,  or  whether  a  truck  belongs 
to  this  department  or  that,  or  whether  this  man 
ought  to  be  transferred,  etc.  I  would  see  that  such 
arguments  have  no  status  in  the  general  scheme  of 
things  where  one  man  does  everything.  It  rather 
seems  ridiculous  to  me  to  think  back  and,  consider- 
ing that  one  man  is  doing  everything,  justify  quar- 
rels between  two  parts  of  the  same  man.  How  can 
a  man  fight  with  himself? 

When  two  men  under  the  same  executive  head  do 
not  work  together  you  have  an  example  of  a  man 
fighting  himself.  When  the  foreman  producing  the 
goods  ahead  of  me,  or  the  man  to  whom  the  products 
of  my  dcj)artment  are  passed,  comes  in  with  some- 
thing worthy  of  con';idcr,ntinn.   T  cm   ».(k.'  it   up  from 


he  standpoint  01  Mr.  Edison  and  soon  realize  that 
It  is  tar  beyond  a  personal  matter.  I  am  simply  do- 
ing what  Mr.  Edison  would  do  in  the  same  situation  • 
the  toreman  ot  the  department  ahead  of  me  is  doing 
the  same  thing;  the  foreman  of  the  department  to 
which  my  products  go  is  also  doing  the  .same  thing. 
After  discussion,  we  should  be  able  to  arrive  at  an 
understanding  without  the  necessity  of  botherintj  the 
superintendent.  This,  of  course,  will  come  a'bout 
providing  we  all  understand  our  true  status  Fol- 
lowing this  ine  of  argument  still  further,  I  can  see 
that,  after  all,  there  is  no  place  in  industry  for  a  man 
who  cannot  cooperate  with  others.  I  soon  see  that 
the  day  ot  the  individual  is  over,  and  that  a  man 
must  study  human  relations  if  he  expects  to  exist 
in  the  world  at  a  I.  The  only  way  he  can  avJfd 
human  interdependence  seems  to  be  to  go  into  the 
depth  of  the  woods  and  stay  there,  and,  of  course 
getting  there  would  be  impossible  without  the  co- 
operation of  others.  It  therefore  seems  clear  that 
we  have  long  since  passed  the  dav  where  we  can 
utterly  disregard  the  other  fellow. 

I  Could  Not  Become  Angrv 
Having  firmly  fixed  in  my  own  mind  the  fact  that 
1  am  simply  the  representative  pro  tern  of  Mr  Edi- 
son, so  far  as  my  particular  department  is  concerned 
1  can  apijroach  my  dealings  with  workers  in  the 
department  with  a  better  undcrstan.ling  of  what  to 
do  and  what  not  to  do.  As  I  am  simply  the  agent 
ot  another  there  is  no  reason  in  the  world  why  I 
should  become  incensed  over  anything.  A  worker 
of  strong  personality  may  assert  himself  in  a  vigor- 
ous manner  which  I  may  not  clearly  understand  and 
may  resent.  Before  acting,  however,  I  realize  that 
I  am  not  doing  my  work  as  a  personal  matter  but  am 
acting  for  another,  therefore  the  words  of  the  worker 
are  not  directed  to  me,  no  matter  what  he  may  say 
Ihey  are  simply  directed  to  what  I  stand  for  He 
may  al.so  be  lacking  in  understanding  of  his  status 
so  that  I  am  not  warranted  in  .getting  mad  and  ios- 
mg  my  temper. 

It  seems  that  ihc  .,nly  man  in  ihe  whole  establish- 
ment who  IS  warranted  in  resenting  such  an  affront 
Ls  the  actual  head  of  the  business  himself  I  soon 
realize,  however,  that  his  resentment  would  not  be 
the  kind  with  which  I  am  most  familiar,  if  indicated 
at  all,  so  (hat  I  soon  find  that  I  can  not  justify  failure 
to  carry  the  responsibilities  of  my  department  on  1 
strictly  impersonal  basis.  It  .seems  clear  that  there 
IS  no  place  in  industrial  troubles  for  iHTsonalitics 
and  that  I  should  not  under  any  circumstances  waste 
anger,  but  on  the  contrary,  should  use  it.  Not  in  the 
manner  most  familiar  to  us,  however,  hut  very  care- 
fully, considering  it  a  precious  working  tool  I 
realize  that  my  patience  may  he  sorely  tried    but  at 
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all  linu->  JKilil  111  mind  thai  alter  all  il  i.--  nut  my  own 
patience  that  is  jjeiiii;  tried,  hut  that  of  the  enter- 
])rise,  and  therel'me  i  am  n<it  warranted  in  letting 
my  own  persoiialitx  luse  cuntrol  of  itself  and  do 
something-  that  1  will  he  sorry  for  afterward. 

In  the  anal \  sis  of  ni\  joh  1  find  that  the  old  say- 
in.i;-  of  "W  honi  the  <  inds  would  destroy  they  first 
make  mad"  is  quite  true,  and  as  I  do  not  wish  to  be 
destroyed.  1  decide  that  I  will  not  lose  control  of  my 
temper.  I  find  that  no  matter  how  serious  the  situa- 
tion niav  be.  a  cool  head  works  out  of  it  with  the 
least  ilifficulty.  while  the  hot  head  blows  up  and 
soon  occupies  the  status  in  the  business  comp;irable 
with  the  cypher  with  the  riiii^  rubbed  out. 
I  Won  I)  I'.i-:   \  .SAi.rsM AX  ok  I'oi.icv 

I  would  hold  111  mind  at  all  times  that  I  am  a  sales- 
man, and  that  my  wares  are  the  polic\  of  the  enter- 
prise. I  am  endeavoring  to  sell  this  iiulicy  to  the 
workers,  in  order  that  they  may  use  it  as  one_  cle- 
ment in  their  job  in  turninj.;  out  the  pmducts  of  the 
plant.  1  would  keep  the  sales  idea  upiiermost  m 
mind  at  all  times,  knowing  that  it  is  betier  to  get 
results  from  other  men  when  they  are  thoroughly 
sold,  than  through  a  direct  command  without  an  ex- 
l)lanation.  (.)f  course,  I  wouhl  not  carry  this  to  an 
extreme,  but  would  point  oUl  to  men  the  reasons 
why,  as  the  first  stepi  and  as  an  appeal  to  the  best 
that  is  in  them. 

I  would  realize  that  the  largest  part  of  my  job 
is  human  rchttUms,  and  would  be  on  the  alert  at  all 
times  for  new  ideas  that  would  assist  me  in  securing 
better  results  from  those  for  whose  activities  I  am 
responsible.  If  I  am  ever  in  doubt  as  to  just  how  to 
proceed  in  dealing  with  another  man,  I  would  stop 
and  think  how  a  salesman  would  handle  the  situation 
if  he  were  on  the  road  :>nd  ran  upon  a  similar  con- 
dition. 1  would  then  endeavor  to  apply  the  sales 
idea  to  my  own  situation,  holding  in  mind  that  it  is 
of  little  avail  to  sell  a  man  in  the  first  instance,  with- 
out regard  to  future  relations.  I  would  endeavor 
so  to  handle  the  transaction  that  he  would  continue 
to  do  business  for  years  to  come  and  would  con- 
sider that  the  selling  of  the  article  was  an  incident 
and  that  1  was  primarily  out  to  establish  a  connec- 
tion which  would  be  of  mutual  benefit  over  a  long 
period  of  time.  I  would  endeavor  to  hold  in  mind 
that  sales  are  consummated  because  two  parties 
agree  upon  a  certain  thing  and  in  the  right  spirit. 
I  would  then  find  that  my  dealings  with  those  for 
whom  1  am  responsible  would  be  on  a  better  basis, 
as  I  would  have  in  mind  not  only  to-day,  this  hour, 
but  to-morrow,  next  week,  next  month,  and  years 
to  come,  .\fter  all.  the  world  is  large,  and  the  par- 
ticular ])roljlem  i)lays  a  small  part  in  it.  There  is 
no  use  in  changing  the  destinies  of  t\\o  lives  over 
some  matter  that  may  api>car  of  tremendous  im- 
portance at  the  moment  vet  be  only  insignificant  in 
the  general  scheme  of  things. 

I   W'oCLIi  Th-:  P.\TIENT 

I  wouhl  consider  that  ]:>atience  is  indeed  a  virtue. 
My  everyda\  experiences  soon  prove  that  where  I 
am  almost  on  thi-  verge  of  expressing  m\self  ver_\- 
forcibly  upon  an  important  cjuestion.  and  then  do 
not  do  so,  it  would  have  been  a  great  error  to  have 
done  so,  and  that  after  all  I  profited  ])ersonally  by 
being  patient  and  following-  another  course.  I  would 
see  that  it  is  necessary  for  a  man  in  a  supervisory 
position  to  have  a  thick  skin,  into  which  the  little 
things  of  everyday  life  will  not  penetrate.  I  would 
not    let    ])etty    murn-iu-ing;;    of    (lis<;runtled    workers 


with  fancied  grievances  worry  me,  but  would  en- 
deavor to  reform  then-i  from  within,  rather  than  fcirce 
a  change  upon  then-i  from  without. 

I  would  C(jnsider  an  ojien  mind  one  of  my  impor- 
tant attributes.  The  times  indicate  that  we  do  busi- 
ness from  day  to  day  and  that  plans  not  successful  in 
former  years  now  accomplish  tremendous  improve- 
n-icnts.  I  would  realize  that  prodction  is  a  problem 
in  co-ordinating  a  large  number  of  objects  and  in- 
fluences, and  that  a  particular  method  which  might 
ha\e  been  a  failure  in  former  years  might  now  fit 
in  because  of  changed  conditions,  I  would  not  try 
to  run  a  six  figure  business  with  three-figure 
methods. 

I  W'oi-i.D  Sxi-DV  -M.\ti;ki.\ls.  M.nchixes  ,\nd  L.\i;or 
Knowing  that  times  ha\-c  changed,  I  would  en- 
dea\-or  to  keep  in  touch  with  the  market  for  mate- 
rials used  in  my  particular  department,  as  -well  as 
with  the  labor  market.  As  production  in  a  large  or- 
ganization is  \ery  much  a  matter  of  co-ordination,  I 
would  devote  the  same  study  to  the  use  of  men  and 
materials  that  I  would  to  my  ])osition  in  the  chain 
of  i)roduction  re])resented  b_\-  the  se\-eral  depart- 
ments through  which  the  materials  flow. 

If  I  were  in  charge  of  a  machine  shop  using  hi.ghly 
skilled  mechanics,  and  I  observed  that  the  labor 
markets  were  tightening  up  so  far  as  my  particular 
kind  of  men  was  concerned,  I  would  immediately 
look  into  my  training  facilities,  with  a  view  of  im- 
proving results  secured  from  present  force,  and  at 
the  same  time  would  analyze  the  iobs  more  care- 
fully, with  the  \-ie\v  of  not  using  an  all  around  ma- 
chinist where  a  milling  machine  hand  or  some  other 
n-iachine  operator  would  be  sufficient.  I  would  en- 
deavor to  hold  in  mind  at  all  times  that  the  use  of 
materials  and  labor  is  for  the  purpose  of  making- 
money,  remembering  all  the  considerations  that 
should  surround  it,  and  \\-ould  carefully  balance  the 
market  situation  against  my  use  of  these  two  items. 

1  W'ori.i)  .'smiv  PRom/cTiox  .\xd  L.\di)k  Tukxi.a'icr 

Production  per  dollar  of  pay-roll  w-ould  be  an- 
other item  that  would  receive  my  constant  atten- 
tion, I  would  consider  it  a  final  summing  up  of  the 
results  secured  from  individual  activities  in  my  de- 
partment and  as  a  measure  of  results  and  would 
watch  it  carefully,  ascertaining  the  reason  for  every 
change  of  any  importance,  and  starting  the  necessary 
action  to  correct  wrong  conditions. 

Laljor  turn-o\-er  would  receive  my  constant  atten- 
tion. I  v.-ould  realize  that  it  cost  large  sums  of 
n-ioney  to  find  the  right  man  in  the  first  instance, 
still  larger  sun-is  to  train  him  to  produce  the  results 
desired,  and  then,  having  reached  the  production 
stage,  that  I  have  an  investment  in  him  which  cannot 
be  wiped  out  without  loss.  I  would  be  particularly 
watchful  to  see  that  men  are  so  placed  with  relation 
to  other  workers  that  they  could  work  harnu)niously 
and  thus  a\-oid  the  many  changes  that  result  trom 
tr}-ing  to  fuse  together  two  personalities  that  will 
not  fuse. 

1  would  ol)ser\e  th;it  planning  ahead  would  re- 
duce my  labor  turn-over,  and  I  would  endeaNor  not 
to  place  the  enterprise  in  the  position  of  having  to 
lay  a  man  ofl:'.  Giving  the  cm])loyment  office  ad- 
vance notice  of  a  reduction  in  the  schedule  when 
releasing-  men,  v.-ould  enable  them  to  place  the  men 
elsewhere,  and,  except  in  times  of  the  most  severe 
depression,  enable  them  to  ])lace  that  man  so  that 
the  iiarticular  enterprise  would   not  lose  the  benefit 
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ot  his  experience  in  it  up  to  that  time.  In  this  wav 
I  would  do  m,v  part  in  creating  a  feelino-  among 
workers  that  the  plant  takes  care  of  its  people  and 
that  It  does  not  regard  them  as  mere  machines  to 
be  used  when  needed  and  discarded  without  feeling 
when  the  need  becomes  less  acute.  I  would  encour- 
age the  men  under  my  supervision  to  give  advance 
notice  of  any  condition  that  might  require  them  to 
be  absent  or  to  leave  the  department,  knowing  that  with 
this  advance  notice  I  can  plan  to  cover  mvself  in  a 
manner  that  will  not  interrupt  production  and  thus  re- 
flect unfavorably  in  my  production. 

I  would  have  a  careful  record  of  the  time  lost  by 
persons  on  direct  production  kept  and  discuss  the 
reasons  with  the  individuals  concerned  when  it  ap- 
peared necessary  and  try  to  improve  matters. 

I  Would  Dkvelup  Mi:.\ 

I  would  watch  my  working  force  and  always  be 
on  the  alert  for  unusual  workers.  I  would  see  that 
from  the  standpoint  of  the  business  as  a  whole  it 
is  tremendously  important  at  all  times  to  hold  forth 
all  possible  incentives  to  men  and  women,  and  would 
appreciate  that  promotion  is  one  of  the  greatest  in- 
centives that  can  be  offered  anyone.  Having  that 
in  mind,  I  would  not  object  to  the  transfer  of  e.xcel- 
leiit  men,  but  would  rather  pride  mvself  on  my 
ability  to  develop  good  men  and  try  to  be  in  the 
position  of  always  having  material  for  better  posi- 
tions ready  when  the  opportunity  presented  itself.  I 
would  consider  developing  men  one  of  the  most 
pleasant  features  of  my  work,  and  would  take  great 
pleasure  in  seeing  those  at  work  under  my  super- 
vision passed  on  to  more  important  work. 

I  would  be  an  optimist  at  all  time,  and  endeavor  to  de- 
velop the  feeling  of  individual  responsibility  as  generallv 
as  possible  rather  than  center  it  entirely  on  nn-  shoul- 
ders. I  would  appeal  to  the  pride  of  nien  and  women 
to  get  results,  and  would  go  very  slowly  on  severe 
criticism  of  mistakes,  but  very  strongly  on  appre- 
ciation of  and  enthusiasm  for  good  work.  When 
someone  under  my  supervision  did  something  in  an 
unusual  manner,  or  established  a  record,  T  would 
see  that  it  became  known  generally 

I  ^^'o^LI)  Not  Slkiiit  P.vper  Work 

One  of  the  other  general  considerations  that  would 
receive  my  careful  attention  would  be  the  various 
reports  or  paper  work  necessarj-  to  tie  in  my  par- 
ticular department  with  the  main  activities  of  the 
enterprise.  I  would  realize  that  the  only  reason  I 
make  a  requisition  on  the  stock  room,  which  is  a 
separate  department,  is  that  the  business  is  large 
enough  to  warrant  having  a  s])ccialist  on  stock,  and 
that  he  is  simply  acting  for  mc  in  taking  care  of  the 
material  in  question.  I  would  appreciate  that  the 
stock  keeper  cannot  act  \vith  the  greatest  degree  of 
intelligence  and  with  the  best  results  unless  I  do 
my  part.  I  would  therefore  see  that  all  of  my  requi- 
sitions were  carefullv  filled  out  and  that  the  specifi- 
cations were  sufficiently  complete  so  that  I  would 
clearly  understand  them  if  I  were  in  his  position,  ."^o 
far  as  accounts  were  concerned,  I  would  endeavor  to 
make  reports  that  would  be  prompt  and  complete, 
in  order  that  the  information  mitrht  conic  back  to 
mc  in  concentrated  form,  and  with  due  relation  lo 
the  other  factors  in  the  business. 

1    Worm  CoNCPiN'TRNTF.  ON-    PROniTTION 

After  carefullv  considering  the  foregoing  general 
considerations.   I    would    then    devote    myself  to  a 


study  of  the  specific  duties  of  a  foreman.  By  analyz- 
ing the  subject,  I  would  see  that  they  would  hinge 
mainly  around  securing  definite  results  from  the 
work  of  others,  and  would  therefore  come  within 
two  main  classes:  i,  Instruction;  2,  Supervision.  I 
would  see  that  to  secure  the  results  the  business  re- 
quires, my  main  job  is  production,  and  I  would  for- 
get how  business  was  conducted  in  former  years, 
would  let  the  purchasing  agent  do  the  purchasing, 
the  storekeeper  the  storing,  and  the  employment 
man  the  employing. 

So  far  as  instruction  is  concerned,  the  enterprise 
having  a  training  room,  I  would  be  glad  to  delegate 
that  responsibility  to  those  in  charge  of  the  training 
room,  making  certain,  however,  that  the  worker  sent 
to  me  has  been  properly  trained  for  my  work  and 
that  any  further  training  necessaiy  to  make  a  skilled 
operator  on  my  particular  job  is  given  in  my  own 
organization.  In  other  words,  I  would  realize  the 
difference  between  actual  training  and  adjusting  to 
the  work  of  my  department.  I  would  particularly 
endeavor  to  cause  the  newcomer  to  feel  at  home, 
having  in  mind  that  the  labor  turnover  is  largest 
among  those  in  our  employ  a  month  or  less. 

I  would  make  certain  that  the  worker  clearly  un- 
derstands the  part  his  particular  job  plays  in  the 
final  production  of  the  plant.  If  it  were  the  manu- 
facture of  storage  batteries  and  he  were  on  an  as- 
sembling operation,  I  would  show  him  just  what 
part  the  particular  sections  assembled  by  him  played 
in  the  battery,  what  would  be  the  effect  of  poor 
work,  the  importance  of  being  on  the  alert  at  all 
times  for  defects,  what  the  storage  battery  is  used 
for  after  it  is  a  finished  product,  and  its  general 
status  in  the  electrical  fie'd.  I  would  preach  quali-ty  at 
all  times,  that  accuracy  comes  first  and  speed  next. 

I  would  see  that  my  instruction  extended  further 
than  the  actual  work  on  which  the  person  was  en- 
gaged, and  that  it  covered  the  method  of  reaching 
the  department,  what  to  do  in  case  of  fire,  and  all  the 
other  little  details  outside  of  actual  (iroduction  that 
go  to  make  one  feel  at  home  and  part  of  the  depart- 
ment. I  would  particularly  hold  before  me  the 
thought  that  the  first  few  days  or  weeks  in  the  de- 
partment is  the  most  trying  time  for  a  worker,  and 
would  give  him  special  thought  and  attention  dur- 
ing that  period,  with  the  idea  of  helping  him  over 
the  rough  sjiots  as  much  as  possible. 

1    Wol'I.D  1'r.\CTICF.  ."sfPKRVISIO.V 

Having  instructed  him,  I  would  then  come  to  the 
question  of  suix-rvision,  and  would  realize  that  the 
main  elements  in  supervision  are  covered  by  the  fol- 
lowing five  words : 

Plan — Schedule — Execute — Measure — Reward. 

I  would  endeavor  to  cover  as  much  ground  as 
possible  and  vratch  the  points  where  the  trouble  is 
most  apt  to  occur.  In  starting  a  new  job,  I  would 
naturally  watch  those  performing  the  initial  steps 
after  having  gone  over  the  plans  carefully.  If  my 
working  force  were  large  I  would  appoint  a  sufficient 
number  of  assistants  to  make  sure  that  supervision 
was  beyond  reproach,  realizing  that  the  average 
.American  industry  to-day  is  over-equipped  and 
under-supervised. 

I  would  keep  those  two  words:  I,  Instruct;  2, 
Supervise,  before  me  constantly  as  the  big  idea. 

There  are  probably  many  things  not  enunierateil 
herein  that  I  would  do,  but  T  would  always  be  guided 
by  the  thought  that  I  am  acting  for  another  and  should, 
therefore,  do  what  he  would  do, 
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Employment  ^^^  Lahor  Mamienan 

/I  Special  Department  to  /lid  Emploi/ment  Executifc. 


By  M©ye.! 

Mr.  Bloomrickl,  industrial  expert,  tor  the  past  year  Chief 
of  the  Industrial  Serine  zeork  of  the  Cnited  States  Sliif-ping 
Board  Enier,i;eucy  fleet  Cn-poralion.  is  llie  founder  of  the 
employment  jiianagemenl  inovenient  and  profession. — The 
Editors. 

EIGHT  yeans  ago  the  Emphiyment  Managers 
Association  was  started  in  Boston,  the  first 
organization  of  its  kind  in  the  country.  In 
the  city  of  Rochester,  New  York,  there  was  held 
during  the  middle  of  May,  1918.  a  national  conven- 
tion of  employment  managers,  attended  by  over  600 
delegates.  Probably  as  many  as  20  employment 
managers"  societies  were  represented  in  that  com- 
pany. 

This  convention  properly  marks  a  turning  point 
in  a  new  movement  and  a  new  profession.  More 
than  any  other  influence,  the  world  war  has  been 
the  most  potent  factor  in  making  the  emploj-ment 
manager  come  into  his  own.  And  this  is  because 
the  husbanding  of  our  man-power  resources  is  the 
most  urgent  of  all  our  industrial  problems. 

The  Boston  association  was  started  -with  a  \ery 
simple  purpose  in  view.  Men  who  have  the  duty 
of  building  up  a  working  force  in  an  establish- 
ment, who  do  the  hiring,  recruiting  of  labor,  select- 
ing employees  for  various  tasks,  are  engaged  in  a 
work  of  the  highest  importance  to  industrv  and  to 
society.  On  their  qualifications,  outlook,  under- 
standing, responsibilities  and  power,  the  very  nature 
of  the  organization  for  which  they  work  finally  de- 
pends. Industrial  conditions  of  the  ]iresent  make 
this  fact  doubly  sure. 

The  Boston  idea  was  to  bring  a  professional 
consciousness  into  the  work  of  building  up  and  main- 
taining a  working  force.  The  method  adopted  to 
give  this  idea  form  was  also  simple.  A  small  group 
ot  men  engaged  or  interested  in  employment  ques- 
tions were  invited  to  meet  regularly  and  think  aloud 
about  their  common  problems.  There  was  need  of 
a  common  point  of  contact,  because  no  other  society 
gave  special  attention  to  such  questions,  and  em- 
ployment officials  were  seldom  members  of  associa- 
tions which  were  interested  in  or  had  given  attention  to 
their  particular  problems. 

Xatiiixai.  Coxi-f.rexces 
It  was  certain  that  once  such  a  group  met  sys- 
tematically, and  began  to  analyze  their  common  ex- 
periences, valuable  by-products  were  sure  to  flow. 
But  the  beginnings  were  not  easy,  ^^'hile  there 
were  highly  competent  employment  men  at  work, 
.some  of  them  strongly  backed'  by  their  far-sighted 
employers,  the  general  conception  of  employment 
work  was  such  as  to  make  a  regular  organization 
for  this  purpose  seem  somewhat  needless  and  the- 
oretical. So,  out  of  the  original  50  men  invited  to 
join,  a  mere  handful  remained  after  a  vcar  or  two. 
These  men  met  and  discussed  their  work  and  diffi- 
culties.   This  nucleus  stuck  right  through  and  made 


[Mi>-.i!)k'  the  iirc^ent  huge  membership  rif  snmething 
like  200.  But  meanwhile  the  idea  got  abroad ; 
Philadelphia  was  interested,  and  under  the  leader- 
ship of  an  excellent  body  of  employers  and  profes- 
sional men  a  strong  society  resulted.  Then  came 
Detroit,  San  Francisco,  Chicago,  and  other  cities. 

National  conferences  became  possible  within  the 
past  four  years ;  Minneapolis,  Boston,  Indianapolis, 
Philadelphia,  and  finally  Rochester,  saw  the  gradual 
culmination  of  a  nation-wide  expression  of  interest 
in  this  movement. 

Early  in  this  work  the  professional  Ijasis  for  this 
function  of  management  was  under  consideration. 
As  in  the  case  of  nearly  every  other  profession, 
which  once  had  very  humble  beginnings,  it  was 
realized  that  systematic  training  for  this  work  was 
the  secret  of  lifting  the  daily  routine  of  employ- 
ment to  its  proper  managerial  level. 

Dartmouth  College  was  the  first  to  receive  this 
suggestion  with  characteristic  sympathy  and  energy. 
Under  President  E.  M.  Hopkins  and  Dean  H.  S. 
Person,  men  imbued  with  a  vision  of  modern  man- 
agement, the  first  training  course  for  employment 
management  was  instituted.  Later,  the  Wharton 
School  of  the  University  of  Pennsylvania,  and  other 
excellent  centers  of  professional  training,  took  up 
the  work  and  made  distinctive  contributions  to  its 
advancement. 

The  present  war  has  seen  a  notable  extension  of 
employment  management  courses,  given  intensively 
and  on  an  emergency  basis.  Rochester  and  Harvard 
Universities  have  been  in  the  forefront  of  such 
training,  to  the  great  benefit  of  the  nation's  ship- 
yards, munition  and  other  plants. 

The  professional  preparation  then  of  the  employ- 
ment specialist,  university  recognition  of  this  service, 
and  a  large  expansion  of  this  movement,  accelerated 
by  the  war,  are  among  the  fruits  of  the  first  epoch. 
There  arc  other  interesting  developments.  In  the 
first  place,  a  new  industrial  literature  on  this  sub- 
ject has  grown  up.  Eight  years  ago  there  was  prob- 
ably not  a  word  to  be  found  on  this  subject.  Recent 
bibliographies,  particularly  the  excellent  pamphlet 
on  this  and  kindred  topics  published  b\'  the  Harvard 
University  Department  of  Education,  give  scores  of 
important  references. 

Re.XCTIOX   ox   THE   E.XECUTIVES 

No  outgrowth  has  been  more  interesting  than  the 
reaction  of  employment  management  on  other  execu- 
tive functions.  The  one  of  most  interest  to  those 
who  have  been  active  in  this  work  is  the  conception 
of  a  new  foremanship  required  by  present  day  con- 
ditions. Credit  for  stimulating  this  conception  and 
giving  it  concrete  form  is  due  among  others  to  the 
managers  of  the  International  Harvester  Company, 
who  have  put  their  efficient  organization  to  the  try- 
out  of  some  fundamental  policies. 

On  the  whole,  it  may  be  said  that  while  the  growth 
of  the  employment  management  profession  and 
movement,  from  an  obscure  and  rather  unpromising 
beginning  eight  years  ago,  has  been  rapid,  yet  it  has 
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not  been  abnormal.  Industry  was  ripe  for  the  ven- 
ture. 

The  new  profession,  then,  has  arrived.  But  lest  some 
be  lulled  into  dangerous  self-comp'acencv.  it  is  impor- 
tant to  point  out  that  when  any  organism  comes  into 
being  the  only  problem  solved  is  merely  that  of  its 
creation — a  host  of  problems  connected  \vi;h  its  vitalitx 
and  longevit}'  spring  up. 

What  is  the  outlook?  Here  is  a  new  resource  in 
industrial  life.  Strong  executives  are  giving  this  work 
and  profession  their  invaluable  support.  It  is  reasonably 
certain  that  the  coming  decade  will  see  even  more 
striking  developments  in  this  field  of  management — 
it  is  the  duty  of  those  who  have  been  interested  in 
the  employment  management  profession  to  perfect 
the  technique  and  instrumentalities  of  service ;  it  is 
especially  incumbent  upon  them  to  prepare  for  the 
next  step,  to  make  new  trials,  learn  new  lessons,  and 
enrich  the  scope  of  helpfulness  even  yet  latent  in 
this  vocation.  The  possibilities  of  service  in  this  profes- 
sion are  attracting  strong  men  and  v.omen. 


Tl 
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By  :L,  :H.    Butler 

]]'ith   The  Goodyear  Tire  and  Rubber  Company 

INDUSTRIAL  efficiency  is  dependent  on  so  many 
seemingly    small    phases    that   to   attain    it    in    the 
highest     possible    degree    is    a    complex    problem 
that    ramifies    into   innumerable   alleyways   of   doubt 
and  difficulty. 

I  once  heard  a  man.  who  has  interested  himself 
in  industrial  welfare  work  on  a  scale  national  in  its 
scope,  say  that  employees  will  not  stand  for  cod- 
dling if  they  have  any  backbone  in  them  at  all,  and 
that    most    of   the   social    service    work    done    among 


K.Ml'LUVEES     REST   KOOM    I.V    A    MODERN    F.ACTURV 

them  to-day  was  of  such  a  character  that  it  defeated 
its  own  purpose.  This  man  affirmed  that  much  wel- 
fare work  was  of  this  "coddling"  type,  presented  to 
the  employee  in  a  tactless,  self-praising  way  that 
engendered  an  undercurrent  of  suspicion.  The  em- 
ployee so  "coddled"  fears  the  ulterior  motive  and 
his  mind  loses  nuieh  of  its  ]iovver  to  concentrate. 
One  feature  of  industrial  social  service  work  that 
requires  careful  promotion  is  the  rest  room.  More 
adaptable  to  female  emjjloyecs  than  male,  unless 
tactfully  handled  it  can  arouse  fully  as  many  doubts 
in  the  employee's  mind  as  other  forms  of  welfare 
work.  One  firm  in  the  middle  west  that  employs 
500  girls  in  its  general  offices  planned  such  a  venture 
in  connection  with  a  medical  supervision  depart- 
ment,  and     oxircame    any   un])leasant    attitude    by 


keeping    the    venture    a    secret    until    the    room    was 
ready  for  use. 

A  Soci.VL  \\'nRK[:K  C.\x  Develop  Exthusi.\s.m 
One  of  the  first  things  this  social  worker  did  was 
to  see  that  a  gnl  from  each  department  was  ap- 
pointed on  an  entertainment  committee  to  confer 
with  her  in  planning  parties  and  other  entertain- 
ments for  the  dilterent  groups  of  girls — the  groups 
being  determined  by  departments.  Naturally  in  this 
way  a  great  deal  of  rivalry  sprung  up  between  the 
departments  which  was  used  to  advantage  by  the 
social  worker  to  develop  enthusiasm. 

The  plan  was  a  considerable  success,  for  the  girls 
were  quick  to  catch  the  spirit  of  the  parties.  They 
were  not  bound  by  irksome  conventions  or  hedging 
restrictions,  and  this  went  a  great  ways  toward  mak- 
ing the  girls  feel  that  the  room  belonged  to  them.  It 
gave  them  that  sense  of  freedom  so  essential  to 
secure  the  girls'  full  cooperation  in  the  social  pro- 
gram. The  social  organizer  gained  the  complete 
confidence  of  the  girls,  not  only  because  she  was 
replete  with  original  ideas  for  amusing  and  enter- 
taining— she  always  entered  into  the  merriment  of 
iheir  parties  as  if  she  was  one  of  them — but  also 
because  her  whole-hearted  interest  in  their  plans 
was  sincere  and  constructive. 

The  results  of  this  plan  at  the  end  of  six  months 
were  so  noticeably  beneficial,  not  only  to  the  com- 
pany but  to  the  girls,  that  it  was  acknowledged  a 
far  greater  succe.ss  than  at  first  was  considered 
possible.  One  way  in  which  this  firm  checked  the 
results  of  the  rest  room  experiment  was  to  sound  the 
loyalty  of  the  organization  through  a  series  of  talks 
on  the  company's  policies,  given  to  the  girls  by  one 
of  the  executives.  The  girls  caught  the  inspiration 
and  enthusiasm  of  the  speaker  far  more  readily  than 
they  had  before  the  rest  room  became  a  reality. 

More  than  go  per  cent,  of  the  female  employees 
who  came  into  this  organization,  or  were  in  it  during 
the  first  three  months  of  the  rest  room  trial,  were 
there  at  the  end  of  the  sixth  month.  Previous  to 
this  there  had  seemed  to  be  an  apparent — and 
almost  constant  labor  unrest  that  caused  a  continued 
mflux  of  new  employees. 

Many  industrial  organizations,  after  haxing  tried 
out  the  rest  room  idea  on  an  inadequate  scale,  have 
renounced  it  as  an  extravagant  and  futile  wastage 
(if  money.  In  some  respects  those  concerns  remind 
me  of  the  man  who  hunted  bear  with  bird  shot; 
they  had  the  idea,  they  knew  what  they  were  going 
after,  but  the}-  were  not  cquijipcd  to  do  the  objective 
full  justice,  and  because  they  did  not  get  the  results 
they  expected  with  the  inadequate  equipment,  they 
decided  that  the  whole  idea  was  wrong. 

A\'hen  the  novelty  of  a  rest  room  wears  off  the 
investment  might  as  well  be  charged  off  to  profit  and 
loss  account,  for  on  the  interest  the  girls  take  in  it 
depends  the  results  that  prevent  it  from  becoming  a 
dead  issue  and  a  wastage  of  money.  In  this  res]U-ct 
the  rest  room  is  not  unlike  other  interests  that 
require  constant  developing  to  become  producers. 
The  investment,  once  made,  should  be  worked  just 
as  thoroughly  and  consistently  as  an  investment  en- 
tailing more  tangible  leturns.  for  the  rest  room  has 
in  it  some  great  possibilities  for  reducing  overhead, 
and  that,  after  all.  is  only  an  inferchangeal)le  term 
for  "increasing  profits." 

A  club-like  atmosphere,  a  harmonious  environ- 
ment, gives  to  an  inrlustrial  rest  room  its  attractive- 
ness, and  girls  in  the  working  classes  are  just  as 
human  as  girls  in  other  classes. 
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\A  ^|R.  H,  L.  (iAXTT  in  his  testimon\  before  the 
mJj/^  Federal  Trade  Cdinniissioii  called  for  the  break- 
ing down  of  secrecy  in  business  and  for  the  full- 
est pubhcitx  in  regard  to  business  dealings.  In  this 
respect  he  has  sounded  a  new  note  and  has  called  atten- 
tion to  another  procedure  that  must  be  put  into  effect 
for  the  benefit  of  the  ])eo]ile  as  a  whole. 

And  how  plain  it  all  is  once  it  is  ])ointed  out  to  us! 
So  long  as  business  is  done  behind  closed  doors  with 
drawn  curtains  and  a  wad  of  paper  in  the  ke\hole,  just 
so  long  must  the  public  stand  for  whatever  business  puts 
over.  From  a  den  of  secrec  business  men  pipe  and  the 
public  must  d.ance — or,  according  to  the  modern  method, 
pa\  honest-earned  dollars  for  concealed  ineft'icienc}', 
mismanagement,  idleness  and  waste. 

Once  we  ha\e  pitiless  publicity  in  liusiness  no  o  le 
would  he  able  to  capitalize  losses.  Just  ->ec  the  signifi- 
cance of  thi>  question  and  answer  from  Mr.  ( lant-'s 
testinion\' : 

Q.  State  whether  or  not  in  your  opinion  it  i.s  proper  to  capi- 
talize losse.s  in  the  first  three  years  cf  business  of  a  manufactur- 
ing p'.;nt  fr.r  the  piu'iosc  nf  securing  profits  or  returns? 

.\.  It  wculcl  lie  a  very  bad  precedent  to  allow  anybody  to 
capitalize  losses. 

Once  we  ha\e  publicity  in  liusiness  affairs  no  one  will 

be  able  to  secure  allowances  for  excess  valuation.    Just 
consider  the  foUcpving  ([uestion  and  answer: 

Q.  State  whether  or  not  with  respect  to  timber  properties 
owned  by  tlic  manufacturers  or  beld  by  them  under  lease  or 
license,  allowance  should  be  made  in  this  proceeding  for  a  valu- 
ation of  such  properties  beyond  the  actual  amount  that  the 
manufacturers  have  spent  for  acquiring,  maintaining  and  im- 
proving such  propertu's'^ 

.A..  Xo  allowance  in  excess  of  which  vou  stated  should  he 
allowed. 

(■nee  we  have  [Publicity  in  business  affairs  no  one 
would  be  able  to  load  his  "mamifacturing  cost"  with  c.k- 
penses  that  arc  not  j>roiierly  coniprehended  in.  that  cost. 
Mr.  Gantt  clearly  defines  what  should  be  included  in 
manufacturing  costs  in  the  two  answers  given  below  : 

Q.  \\  hat  is  embraced  in  your  term  "manufacturing  cost'" 

A.  Total  expense  incurred  for  placing  the  raw  material  in  the 
factory,  the  actual  labor  incurred  in  converting  it,  that  portion 
of  the  overhead  expense  necessary  to  operate  tjiat  labor. 

Q.  You  do  not  mean  to  say  that  you  limit  overhead  simply  to 
the  part  of  o\  erhead  expense  necessary  to  operate  the  conver- 
sion labor,  do  vou  ? 

A.  Yes. 

The  right  of  the  public  to  ha\e  mamifacluring  costs 
in\'estigated  and  a  selling  ))rice  fixed  which  w  ill  not  pav 
a  premium  on  inefficiency  is  brought  ou<  forciblv  in  this 
question  and  answer : 


(J.  ll  I  am  nianufacturin,:^  a  product,  allhoUL^li  I  ,ini  iiirliicKnt. 
and  the  market  is  demanding  that  product  and  is  ready  to  buy 
it  from  me,  are  you  going  to  advise  me  as  your  client  to  sell 
it  to  the  market  at  a  price  less  these  items  or  include  those 
items? 

A.  I  would  not  advise  you,  but  I  w-ould  advise  the  Federal 
Trade  Commission  to  lix  a  price  so  you  could  not  do  it. 

In  the  following  four  answers  -Mr.  ( iantt  declares  his 
belief  that  more  business  would  be  done  if  laiblicity  was 
given  to  costs  and  if  these  were  intelligentb'  scru- 
tinized by  the  customer  before  purchasing. 

-A.  *  *  ■'■■  1  say  you  put  all  of  these  items  on  the  table  and 
let  everybody  see  what  they  are,  and  there  will  be  no  difficulty 
in  deciding  which  ones  should  be  in.luded  in  the  selling  price 
and  which  not. 

Q.  Do  you  know  any  manufacturer  who  lays  all  of  his  costs 
on  the  talile  every  time  he  solicits  a  customer? 

A.  No,  but  I  think  it  w'onld  be  a  good  thing  if  he  did. 

Q.  How  much  business  do  you  think  would  be  cenducted  if 
the  customer  intelligently  scrutinized  the  cost? 

A.  I  think  a  great  dea'l  of  business.  I  think  that  if  that  was 
the  habit  in  the  country  rath"r  than  the  present  habit,  that  busi- 
ness would  improve  tremendonsiy.  Lawyers  would  .go  out  of 
business. 

Q.  That  would  he  the  greatest  good  that  the  country  could 
have,  I  think,  if  they  would  get  rid  of  lawyers  and  efficiency 
experts,  and  business  would  be  splendidly  run. 

A.  Xo  question  about  that.  You  see,  it  would  make  it  so 
much  easier  for  the  Federal  Tr?de  Commission  if  yon  jnit  these 
out  without  having  them  drag  them  out. 

-\nd.  finally,  .Mr.  Oantt  expressed  his  belief  tha:  busi- 
ness would  ha\e  been  much  more  successful  in  the  past, 
and  v\ill  be  much  more  successful  in  tlie  future,  if  busi- 
ness is  c'litroUcd  ill  the  iulcrcsl  of  the  coinuutnity. 

A.  As  I  said  I  preferred  the  business  men  should  control  the 
business,  but  if  they  controlled  it  in  the  interest  of  the  commun- 
ity, and  not  in  the  interest  of  a  few,  !<■  would  have  been  very 
much  more  successful  than  it  has  been. 


Prodijce  M  Standard  Cost  Or  Mot  At  All 

TL'T  ^^  tlie  manufacturer  an}'  right  to  compel  the  pub- 
iK^A,  lie,  the  consumers,  to  pay  high  prices  for 
commodities  merel\'  because  inetffciency  and  mis- 
management carry  the  cost  of  production  beyond  the 
jiractical  standard  cost  within  the  attainment  of  the 
manufacturing  ecpiipment  and  the  w-orkers ."  Or,  put- 
ting it  the  other  way  around,  the  public  has  a  right  to 
purchase  commodities  whose  manufacturing  cost  has 
not  been  increased  l)y  a  burden  of  inefficienc\-  and  waste. 

These  rights  are  plainly  declared  in  the  five  principles 
presented  in  the  teslimon>-  of  Mr.  C.  E.  Knoeppel,  be- 
fore the  Federal  Trade  Commission,  see  page  8. 

This  principle  is  right. 

This  principle  must  be  applied  in  American  busuiess. 

And  the  ver\-  foundations  of  our  business  and  manu- 
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facturing  structure  ^^-ill  be  shaken  once  this  principle  is  Over  against  this  let  us  set  the  3,000,000  tons  which 

app  led.  ]^jj.  Huj-ley  promises  will  be  complete  this  year,  and  the 

Inefficiency,  mismanagement,  idleness  and  waste  must  slightly  more  than    13,000,000  tons  that  he  states  the 

go  never  to  return.    The)  must  go  at  once  to  enable  this  jards  will  be  capable  of  turning  out  next  year.    These 

great  nation  to  exert  its  power  in  \vinning  the  war;  they  expectations  are  so  far  below  the  apparent  possibility 

must  be  eliminated  fore^'er  to  permit  the  unhampered  based  on  the  Tuckahoe  performance  that  one  begins  to 

development  of  our  economic  life  during  the  forthcom-  wonder  why  the  discrepancy  is  so  great,  and  why  any 


ing  years  of  peace.  But  the  intent  of  this  principle  is 
inexorable.  Either  the  manufacturer  will  produce  his 
commodities  within  the  standard  cost  for  those  articles, 
or  else  he  must  go  out  of  business  or  turn  the  manat^e- 
ment  of  his  plant  over  to  others.  No  other  alternatives 
can  be  considered. 

This  is  strong  doctrine  for  strong  men. 


JKl'XTOR  GENERAL  SCH\\'AB  of  the  Emerg- 
ency Fleet  Corporation  has  recently  stated  that 
we  must  build  more  shipways  in  order  to  produce 
the  great  floating  bridge  between  this  country  and  Eu- 
rope. He  has  stated  also  that  by  October  of  this  }ear 
two  io,ooQ-ton  ships  will  be  launched  every  day. 

From  a  speech  made  in  South  Bend,  Indiana,  on  June 
10,  Chairman  Hurley  of  the  Shipping  Board  stated  that 
the  merchant  shipping  output  this  year  would  exceed 
3,000,000  dead  weight  tons,  and  that  our  new  .shipbuild- 
ing industry  would  be  capable  of  turning  out  13,518,00:) 
tons  during  the  year  1919. 

But  let  us  calculate  just  a  little. 

We  all  recall  that  the  Tuckahoe,  a  5,500-ton  steel 
freighter,  was  coni[)leted  in  Camden,  New  Jersey,  from 
the  lading  of  the  keel  to  launching,  in  27  days.  Ten 
days  later  she  was  delivered  to  the  United  States  Gov- 
ernment. 

Now  the  rate  of  luiilding  the  Tuckahoe,  a  5,500-ton 
vessel  in  27  days,  was  a  trifle  over  200  tons  per  day. 
Let  us  multijily  this  factor  of  200  tons  per  day  by  365 


more  shipways  are  needed. 

It  really  looks  as  if  the  job  was  not  building  more 
shipways  but  finding  out  how  to  utilize  more  effectively 
those  that  we  have.  Perhaps  the  point  of  attack  is  not 
in  the  shipyards  anyway,  but  in  the  factories  fabricating 
the  steel  for  the  hulls  and  building  the  engines  and  boil- 
ers, that  is  in  the  shops  and  mills  producing  the  mate- 
lials  that  are  put  together  at  the  yards. 

Lest  any  one  think  that  the  building  of  the  Tuckahoe 
was  merely  a  stunt,  it  is  wise  to  quote  that  old  maxim, 
"What  man  has  done  man  can  do." 


Why  Pay  for  Idleness? 

SL'PPOSE  )ou  hired  a  man  to  mow  your  lawn  this 
summer.  Suppose  you  agreed  to  pay  him  40  cents 
an  hour,  and  the  fir.st  time  he  mows  it  he  does  it 
well  in  four  hours.  Then  you  must  pay  him  $r.6o. 
Suppose  also  that  }ou  happen  to  be  sitting  on  your  porch 
the  second  time  he  mows  it  and  you  note  that  he  is  "on 
the  job"  for  six  hours,  during  four  of  which  he  mows 
\our  lawn,  and  during  the  other  two  he  loafs,  is  idle. 
At  the  end  of  six  hours  he  comes  to  you  and  asks  for 
$2.40.  In  return  for  that  sum  he  has  given  you  four 
hours  of  work,  which  according  to  your  agreement  are 
worth  $1.60,  and  is  attempting  to  capitalize  two  hours 
of  idleness  at  the  same  rate. 

.Are  you  .going  to  pay  80  cents  for  those  two  hours 
of  idleness? 

From  this  liomcK  illustration  let  us  turn  to  the  manu- 


per  year. 

Chairman 


days  and  we  have  the  possible  output  per  shipway,  based  facturing  plant  that  has  thousands  of  dollars  worth  of 

on  the   Tuckahoe  record,  of  73,000  tons  per  shipway  idle  equipment  that  might  produce  but  is  not  producing 

and  ask  this  question:     Are  you  going  to  pay  an  in- 

urlcy   in   the  address  referred  to  above  creased  price  for  the  goods  produced  in  that  factory  be- 

stated  that  the   hjiiergency   bleet  Corporation  has  751  cause  of  the  idleness  of  the  equipment?    Yon  objected 

shipways  to  be  utilized  for  the  building  of  American  to  paying  the  man  who  mows  your  lawn  for  two  hours 

merchant  ships.  Let  us  multiply  73,000  by  751,  and  we  of  loafing.    Then,  if  you  are  consistent  and  lo,.k,ng  out 
have  the  surprising  total  of  54,823,000. 

That  is,  if  each  fine  of  the  751  .shipways  building  ships 


for  vour  interests  and  the  interest  of  your  community, 
\ou  must  likewise  object  to  paying  the  increased  cost  of 


for  the  Emergenc\    i'leet   Corporation  should  produce  commodities  due  to  idleness  in  the  plant  that  turns  them 

vessels  at  the  fate  at  which  the  Tuckahoe  was  com-  out.    You  cannot  escape  this  course  of  action, 
pleted    the  possible  output  per  vear  would  be  the  stu-         The  following  excerpts  are  taken  from  the  testimony 

pendous  amount  of  r.ver  S4.ooo.ooo  tons.  "f  Mr.  H.  L.  Gantt  before  the  Fe.leral  Trade  Commi, 
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sion  and  deal  most  pointedly  with  this  matter  of  idle 
expense. 

Idleness  finally  means  loss  of  market. 

A.  Some  people  prefer  to  see  how  much  that  they  can 
charge  back  to  the  consumer,  but  those  who  charge  that 
back  to  the  consumer  in  a  competitive  business  will  very 
soon  have  no  idle  expenses  at  all. 

Q.    Why? 

A.  Because  they  will  sell  at  a  lower  price,  for  competi- 
tion will  result  in  the  man  who  has  the  lowest  cost  and 
can  afford  to  sell  at  the  lowest  price — he  will  gradually 
fill  up  his  plant  while  the  man  who  insists  on  charging 
for  his  idleness  will  have  a  higher  cost  of  manufacture  and 
thereby  be  cut  out  of  the  market. 

Whatever  does  not  help  to  produce  goods  is  idleness. 

Q.  State  whether  or  not  similar  expenses  of  the  Inter- 
national Paper  Company  and  other  manufacturers  in  Jan- 
uary, February,  and  Alarch,  by  reason  of  the  shutdown  of 
mills  on  the  order  of  the  Fuel  .Administrator  of  the  United 
States  Government,  and  similar  orders  of  Government 
officials  in  Canada,  should  be  charged  to  the  cost  of  pro- 
duction on  days  or  periods  when  the  mills  were  operated? 

A.  Inasmuch  as  during  that  idleness  it  did  not  help  to 
produce   goods,   certainly   not. 

Idleness  must  be  eliminated. 

A.    The   fact   that   we   are   inefficient   is  no  excuse   for  us 
remaining  so.     That  is  the  point. 
■    But  it  is  a  fact,  however? 

A.  Yes.  but  we  cannot  live  on  that  fact  any  longer. 
We  have  got  to  stop.  We  have  come  to  the  end  of  that. 
We  have  got  to  begin  to  eliminate  our  inefficiency,  if  we 
want  to  fight  a  country  that  has  eliminated  a  large  number 
of  them. 

The  way  to  begin  to  eliminate  idleness  in  the  manu- 
facturing business  of  this  countr\-  is  for  each  one  of  us 
to  refuse  absolutely  to  pay  for  the  increased  cost  of 
commodities  due  to  idleness. 


P  ERHAPS  the  clearest  statement  of  the  meaning  of 
the  term  Americanization,  and  the  most  compre- 
hensive outline  of  the  agencies  that  are  working  for 
Americanization  in  this  country  are  combined  in  a  re- 
port made  by  Mr.  Charles  H.  Paul  for  The  Solvay 
Process  Company.  This  report  is  the  outcome  of  a  sur- 
vey made  by  the  company  in  question,  during  which  a 
careful  investigation  was  undertaken  of  a  selected  num- 
ber of  educational  agencies  which  were  thoroughly  rep- 
resentati\e  of  the  v^-ork  being  done  in  various  industrial 
localities.  These  localities  were  in  the  states  of  Massa- 
chusetts, Rhode  Island,  Pennsylvania,  New  York,  Ohio 
and  Michigan. 

The  real  aim  of  .\mericanization  has  been  befogged 
and  beclouded  by  man\-  speakers  and  writers  for  the 
reason  that  the  issues  have  been  confused  with  the  older 
forms  of  paternalistic  welfare  service.  It  is  therefore 
refreshing  to  disco\er  that  Mr.  Paul  has  at  once  reached 
to  the  core  of  the  subject  when  he  outlines  the  aim  ol 
Americanization  as  including  the  following  three  ele- 
ments : 

I.  The  teaching  of  English. 


2.  Definite  preparation  for  taking  out  papers  in  citi- 
zenship. 

3.  Pre[)aration  of  the  individual  for  larger  e.xpression 
of  himself  in  his  home,  his  work  and  his  community. 

The  best  of  all  Americanization  work  that  has  been 
done  has  comprehended  these  three  elements. 

V/ith  equal  recognition  of  essentials  Mr.  Paul  lists 
the  four  types  of  agencies  which  are  offering  education 
to  non-Americans  as : 

1.  Young  Men's  Christian  Associations  and  other 
public   institutions. 

2.  Local  Boards  of  Education. 

3.  State  Boards  of  Education. 

4.  Local   Industries. 

In  regard  to  the  Young  Men's  Christian  Association 

he  has  this  to  sa_\' : 

The  Y.  M.  C.  A.  still  is  the  most  characteristic  agency 
for  Americanization  in  states  like  the  Atlantic  coast  and 
its  work  extends  inland  to  communities  where  large  num- 
bers of  non-.Amcricans  have  congregated.  There  is  at  pres- 
ent no  other  directing  agency  which  appreciates  the  many 
sided  aspect  of  .Xmericanization  as  the  Y.  M.  C.  A. 

And  again : 

The  Y.  M.  C.  A.  undertakes  its  work  with  a  very  dis- 
tinctive social  aim.  The  Public  and  State  School  Boards 
have  a  background  of  educational  experience  which  should 
never  be  ignored.  Tlie  industry  makes  a  demand  for  the 
highest  degree  of  efficiency  in  the  education  of  its  em- 
ployees, and  furthermore,  offers  the  mechanism  for  uniting 
educational  work  with  safety  and  welfare  work.  It  is  this 
three-phased  aim  in  Americanization  work  which  will  prove 
most  effective. 

As  printed  the  report  is  comprised  in  a  booklet  of  37 
pages  and  takes  up  methods  of  administering  education 
in  industry,  methods  of  securing  attendance,  the  location 
and  equipment  of  school  buildings,  the  teaching  staff, 
courses  of  study,  relation  of  the  English  school  to  the 
other  activities  of  industry,  the  reaction  of  ;\mericani- 
zation  on  labor  and,  finall\',  a  series  of  definite  recom- 
mendations which  were  prepared  particularly  for  The 
Solvay  Process  Company.  Any  one  who  is  connected 
with  the  W'Ork  of  Americanization  will  be  helped  by  ob- 
taining a  copy  of  this  booklet. 


WoilJOil    .As     I'aiii.     .      ,,ii         .      . 

DEFINITE  decision  has  recently  been  reached 
A^A.  to  the  effect  that  w'omen  will  now  be  admitted 
to  the  courses  in  employment  management  being 
given  at  the  University  of  Rochester,  and  at  Harvard 
University.  The  basis  for  admission  will  be  the  same 
as  for  men.  Each  applicant  must  be  not  less  than  25 
years  of  age;  must  have  at  least  a  high  school  education 
and  have  had  three  years'  actual  experience  in  a  factory. 
It  is  gratifying  to  realize  that  the  profession  of  em- 
ployment manager  is  now  definitely  open  to  women. 
Without  doubt  in  some  of  the  aspects  of  labor  main- 
tenance women  can  and  will  excel. 
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FaclarifEqmpmeiANe^s 

The  Latest  Labor,Sayin$  Machinery 


Improvemeei  \n  llJomp  Car  Consiracition 
The  accompanying  illustration  shows  an  innova- 
tion in  the  construction  of  a  V-shaped,  double-side 
dump  car  of  the  rocker  or  cradle  type.  It  has  a 
capacity  of  one  cubic  yard.  The  body  inside  is 
reinforced  to  lessen  the  wearing  action  of  the  ma- 
terial handled.  The  frame  is  of  standard  con- 
struction, being  of    the    round    bumper    type  with 


IMPROVED    DOUBLE-SIDE    DUMP    CAR 

wide  flanged  channels.  The  wheels  are  of  cast  steel 
with  flexible  roller  bearings.  This  car  is  a  recent 
product  of  the  Orenstein  Arthur  Koppcl  Compa;ny, 
Koppel,  Pennsylvania. 


All-Steel  Bench  Drawer 

•T*  HE  New  Britain  all-steel  bench  drawer  has  been 
*  designed  to  meet  factory  requirements  where 
the  wooden  back,  bottom  and  front  are  unnecessary. 
The  upper  edge  is  triple  hemmed  to  provide  stiff- 
ness, and  all  of  the  joints  are  welded. 

A  feature  designed  to  do  away  with  the  annoyance 
of  pilfering  is  a  solid  sheet  metal  top  which  pro- 
hibits tampering  with   the  rear  of  the  drawer  and 

prevents  blocking  _  

or  a  "lockout" 
through  wedging 
of  the  contents. 
It  also  serves  to 
exclude  oil  or  wa- 
ter that  might  ac- 
c  i  d  e  n  t  a  1  1  y 
run  through  from 
above.  The  side 
ways  are  integral 

with  the  top.     The  handle  is  generous  in  size  and  de- 
signed to  give  a  comfortable  handhold.    The  lock  is  of 


AU.-STF.EL    DRAWER 


the  cylinder  type,  fitted  with  two  individual  keys.     If 
desired,  a  master  key  system  can  be  provided. 

The  drawer  is  sold  as  a  unit  requiring  no  fitting 
to  install.  The  inside  dimensions  arc  i8  inches  long, 
i6  inches  front  to  back,  and  5  inches  deep.  It  is 
manufactured  by  the  New  Britain  Alachine  Com- 
pany, New  Britain,  Conn. 


\M  Industrial  Tractor 


The  Industrial  Truck  Company,  Holyoke,  Massa- 
chusetts, manufactures  two  types  of  industrial  trac- 
tors; one  having  end  control  and  the  other  center 
control.  The  second  type  of  machine  is  one  where 
the  operator  sits  in  the  center  and  can,  by  changing 
seats,  operate  in  either  direction  without  having  to 
turn  his  tractor  around.  In  narrow  congested  fac- 
tory aisles  this  is  often  a  valuable  feature.  Either 
type  steers  on  all  four  wheels  and  is  built  as  a  two 
or  four-wheel  drive.  The  two-wheel  drive  machine 
can  be  converted  into  a  four-wheel  drive  by  adding 
the  necessary  worm  and  wheel  housings,  diflferential 
and  a  few  other  parts. 


NEW   INDUSTRIAL  TRACTOR 


The  frame  of  this  tractor  is  built  of  commercial, 
rolled,  channel  section  steel ;  the  bumper  plates  are 
boiler  plate  bent  and  riveted  to  the  frame.  The 
coupler  castings  arc  of  the  three-step  type  to  ac- 
commodate different  heights  of  trailers.  The  battery 
boxes  arc  removable  liy  side  doors,  and  hinged  top 
fiiatcs  afford  easy  access  for  flushing  and  inspection. 

.\ny  type  of  battery  can  be  supplied  up  to  a  max- 
imum of  42  cells  AS  Edison,  or  24  cells  2r-plate  lead. 
Power  is  transmitted  to  the  motor  through  a  single 
reduction  worm  and  gear  down  through  a  differen- 
tial to  the  wheels  Ijy  means  f)f  a  universal  joint 
capable  of  operating  at  an  angle  of  43  degrees.  This 
joint  is  enclosed  in  a  dust  antl  oil  proof  case.  'I lie 
wheels  are  provided  with  ball  bearings.  Two 
separate  brakes  are  provided,   the  one  operated   by 
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the  left  foot  is  an  emergency  and  the  other  by  the 
right  foot  is  a  service  brake. 

To  operate  the  tractor  the  driver  must  sit  in  the 
seat  with  his  left  foot  pressing  the  emergency  brake 
down.  Every  time  his  left  foot  is  lifted  from  the 
brake  pedal  the  brake  is  applied,  bringing  the  ma- 
chine to  a  stop  and,  by  means  of  a  clutch  on  the 
controller  shaft,  throwing  the  controller  handle  out 
of  gear  and  the  controller  to  neutral.  Under  these 
conditions  it  is  impossible  to  start  the  machine  again 
without  first  releasing  the  emergency  brake  and 
bringing  the  controller  handle  back  to  neutral. 

In  addition  to  these  safety  features  the  steering 
wheel  tilts.  That  is,  the  wheel  is  so  located  that  the 
operator  must  tilt  the  wheel  in  order  to  leave  his 
seat.  This  tilting  device  is  interlocked  wath  a  con- 
troller shaft  clutch  so  that  under  no  conditions  can 
the  battery  current  be  applied  until  the  wheel  is  in 
a  proper  running  position. 

Suspended  Platform  CoBsiruction  for  Scales 

The  Bennington  Scale  Company  of  Bennington. 
Vermont,  has  developed  during  the  past  few  years  a 
suspended  platform  principle  for  weighing  machines. 
The  purpose  has  been  to  produce  an  arrangement 
and   construction   affording  ample  protection   of  the 


ing.  Referring  to  Figure  2,  the  foot  of  the  bracket 
shown  as  i  is  attached  to  the  effective  platform.  The 
lower  ends  of  this  bracket  engage  opposite  ends  of  arm 
6.  The  steel  surface  of  3  engages  the  opposed  continu- 
ous knife-edge  surface  of  the  load-receiving  pivot  which 
passes  through  the  walls  and  bridges  the  opening  in 
arm  5.  The  lower  end  of  the  bent  strap  2  passes 
through  holes  in  the  clamp  10  and  is  fastened  by 
means  of  nuts  and  lock  nuts. 

The  bracket  6  and  clamp  10  formed  a  universal 
joint,  for  when  assembled  the  semi-spherical  pro- 
jection indicated  as  loj^  enters  a  depression  indi- 
cated as  6j4  in  part  6.  This  mating  permits  of  a 
universal  movement  through  the  point  when  all 
action  from  the  platform  is  transmitted  to  part  i. 
The  support  9,  the  butt  or  fulcrum  pivot,  has  a  con- 
tinuous knife-edge  which  engages  the  full  and  un- 
interrupted surface  of  the  continuous  steel  bearing  8. 
This  pivot  bearing  is  housed  in  a  recess  in  the  top 
of  the  fulcrum  stand  7.  Owing  to  the  arrangement 
of  these  parts  it  is  possible  to  pack  the  pivots  and 
bearings  in  grease  as  a  protection  against  corrosion. 


FIG.    I.       BEXNIN'GTOX    PrSrENIlKH  PLATFORM    >CA 

pivots  and  bearings  against  wear  and  corrosion. 

Figure  i  herewith  shows  the  Bennington  sus- 
pended platform  heavy  duty  or  auto  truck  scale,  and 
Figure  2  gives  details  of  the  suspended  platform 
principle.  The  load  on  the  scale  is  transmitted  from 
the  platform  indi- 
r  e  c  t  1  >•  to  the 
weighing  mechan- 
ism as  the  load  is 
suspended  from 
the  i  oad-receiving 
pivots  instead  of 
Id  e  i  n  g  applied  to 
these  pivots  direct- 
ly. By  this  con- 
struction the  shock 
of  loading  the  scale 
is  eliminated,  to- 
gether with  lateral 
motion  and  grind- 
ing. 

The  type  01 
mechanism  shown 
in  Figure  i  is  es- 
pecially adapted 
for  service  where 
automobiles  are 
in  use,  and  for 
heavv  team  weigh-  fig.  2.    det.mls  of  .\iech.\.\ism 


Horizontal  Plate  Bending  Roll 

The  accompanying  illustration  shows  a  large  set 
f  bending  rolls  recently  built  in  the  Niles  Works, 
Hamilton,  Ohio,  of  the  Xiles-Bement 
Pond  Company.  This  machine  is  of 
the  stror.gback  type  and  has  a  capac- 
ity to  roll  mild  steel  plates  i  inch  thick 
by  36  feet  long,  and  1^4  inches  thick 
by  30  feet  long. 

In    construction    the    machine   con- 
sists of  two  heavy  cast-iron  housings, 
united  at  the  top  by  two  20-mch  1- 
beams  and  at  the  botom  b\"  two  heavy 
cast-iron    side    frames    with   bearings 
for  eight  pairs  of  steel   rollers,   four 
pairs  on  each  side  support  the  lower 
rolls.    The  three  rolls,  are  forged  steel 
arranged  as  one  upper  and  two  lower, 
each  having  a  length  of  36  feet  and  9  inches  between  the 
journals.    The  lower  rolls  are  16  inches  in  di.imeter,  the 
top  roll  is  19  inches  in  diameter,  and  is  reinforced  by  a 


^^ilHP 


buih-up  steel  girder  carrying  on  its  undersides  four  sup- 
porting roller  bearings  located  directly  over  die  bear- 
ings carried  on  the  side  frames  below.  The  girder  and 
roll  are  raised  and  lowered  by  means  of  a  steel  screw 
at  either  end.  These  screws  are  operated  by  a  75 
horse  power  motor  so  arranged  through  mechanism 
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that  each  end  of  the  roll  may  be  raised  or  lowered 
or  both  may  be  raised  together. 

The  rolls  themselves  are  driven  by  a  loo  horse 
power  motor.  The  operating  handles  are  grouped 
together  in  a  convenient  location  at  the  motor  end 
of  the  machine,  so  that  the  motor  controllers,  revers- 
ing and  clutch  levers  can  be  handled  by  one  operator 
without  moving  from  his  position  on  the  operating 
platform.  The  machine  is  supplied  with  four  top 
braced  jib  cranes,  self-contained  with  the  machine. 
The  posts  for  the  cranes  are  at  the  four  corners  of 
the  machine. 


second  a  bracket  where  there  is  a  coupling.  From 
these  illustrations  it  will  be  seen  that  the  cast  ends 
are  clamped  directly  to  the  bearings.  A  boiler  tube 
is  fitted  into  these  end  pieces  with  a  sufficient  bear- 
ing so  that  there  will  be  a  little  tendency  for  the 
enclosure  to  get  noisy  under  the  conditions  of  hard 
usage.  


An  Enclosed  Crane 


loring  and  Turning  Mill 
The  accompanying  illustrations,  Figures  i  and  2, 
show  a  28  to  42-foot  extension  boring  and  turning 
mill  recently  built  for  arsenal  work  by  the  Niles- 
Bement-Pond  Company.  The  machine  swings  with 
the  housings  forward  28  feet  and  2  inches,  and  42 


A   completely   enclosed    crane    has    recently   been 
installed    in    the    Cuyahoga  works  of  the  American 


Steel   &   Wire    Company   by   the    Shepard    Electric 
Crane  &  Hoist  Company,  of  Montour  Falls,  N.  Y.    It 


FIG.    I.       WITH    HOUSINGS    FORWARD — 28-FEET    SWING 

feet  and  4  inches  with  the  housings  back.  The 
maximum  height  under  the  tool-holders  is  10  feet, 
bar  travel  84  inches.  The  table  is  driven  by  a  60 
horse  power  motor  through  a  double  pinion  drive. 
A  24  horse  -power  motor  is  used  for  elevating  the 


I'lT  \ll,   OF   CR.\NE 


has  a  span  of  76  feet  8  inches,  and  is  of  10  tons 
capacity.  It  is  adapted  to  the  use  of  an  electro 
magnet.     Figure  i   shows  a  general  view  of  several 


FIG.   3.      BRACKKI    WITH 


<>{  the  enclosing  features.  Figures  2  and  3  show 
details,  of  which  the  first  is  the  enclosure  for  an 
intermediate     bracket     without    coupling,     and      the 


il'..     -.        UMII      llnl    ,-,,M,>     r,\-l^ 42-FF.ET     SWING 

crossrail,  and  a  13  horse  power  motor  is  used  for 
traversing  the  housings.  The  crossrail  has  two 
heads  with  octagon  bars  10  inches  across  the  flats. 
The  crossrail  is  48  inches  in  wiijth  and  54  inches 
deep  from  front  to  back. 

The  table  is  designed  to  carry  safely  ,1  load  of 
300,000  pounds  (150  tons)  in  addition  to  its  own 
weight.  The  table  is  driven  Ijv  two  forged  steel 
pinions,  one  located  on  each  side.  Each  crossrail 
carries  an  operators'  platform.  The  adjustment  for 
feeds,  control  of  the  rapid  traverse  for  bars  anfl 
saddles  are  all  controlled  from  these  locations.  The 
motor  control  is  tlir.iugh  push  button  switches. 
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Uiidtr  the  dirccliou  of  the  Bureau  of  Mines  an 
electric  melting-  furnace  for  brass  manufacture  has 
been  developed  and  patented.  Free  license  to  oper- 
ate these  furnaces  under  the  patents  can  be  obtamed 
bj-  making  application  through  Mr.  Van  H.  Man- 
ning, Director  of  the  Bureau  of  Mines.  The  furnace 
is  the  result  of  five  years'  experimentation  by  Mr. 
H.  W.  Gillett,  chemist  of  the  Bureau  of  Mines,  in 
cooperation  with  the  laboratory  of  Cornell  Uni- 
versity, the  American  Institute  of  Metals  and  a  num- 
ber of  brass  manufacturers.  The  accompanying 
illustration  shows  one  of  these  furnaces. 


KI.F.CTRIC    FURNACE    FOR    MELTING    BR.\SS 

The  feature  of  the  furnace  is  its  mounting  on  a 
truck,  so  that  it  can  be  rocked  or  partially  rotated 
during  the  time  of  melting.  The  rocking  motion  is 
automatic  and  it  can  be  set  during  the  beginning  of  a 
melt  at  what  is  called  a  "safe  rock"  of  80  degrees. 
After  the  charge  has  begun  to  melt  this  safe  rock 
is  started,  the  angle  being  such  that  the  solid  charge 
will  not  fall  on  the  electrodes  and  break  them.  A 
complete  oscillation  on  safe  rock  takes  133^  seconds. 
During  this  part  of  the  process  of  melting  the  solid 
metal  is  washed  about  in  the  molten  part  of  the 
charge  and  is  tumbled  over  so  that  fresh  surfaces 
receive  direct  radiation  from  the  arc.  As  the  melt- 
ing goes  on  the  rocking  angle  is  increased  by  turning 
the  handle  of  the  control  device  from  time  to  time 
until,  when  the  metal  is  all  melted,  the  furnace  is  on 
the  "full  rock"  of  about  200  degrees.  On  full  rock 
the  metal  washes  the  whole  circumference  of  the 
hearth  save  the  height  of  the  charging  door  and  a 
few  inches  above  and  below  it,  so  that  metal  does 
not  splash  into  the  door  joint.  A  complete  oscilla- 
tion takes  33^  seconds. 

The  drum  of  the  furnace  shown  in  the  illustration 
is  5  feet  in  diameter  and  5  feet  long,  the  lining-  is  12 
inches  thick,  consisting  of  silocel,  a  special  heat-insu- 
lating brick  in  the  middle  layer  and  corundite  brick 
in  the  actual  hearth  lining.  The  hearth  is  3  feet 
long  by  3  feet  in  diameter,  and  takes  charges  of  1300 
pounds  and  upward.  The  electrodes  are  4  inches 
in  diameter,  made  of  graphite  and  threaded  for  con- 
tinuous feed.  They  are  adjusted  by  screw-operated 
supports   of   the    lathe-slide   type.     The   current   re- 


quired is  single-phase,  60  cycle,  stepped  down  to  120 
or  130  volts;  300  k.v.a.  being  available.  The  open 
circuit  voltage  falls  to  about  106  to  116  volts  under 
load.  The  current  varies  between  1000  and  2000 
amperes,  1650  amperes  being  about  the  average.  The 
power  input  can  be  varied  by  alternating  the  length 
of  the  arc,  and  runs  from  100  to  200  kw.,  averaging 
about  165  kilowatts.  The  flexible  leads  and  the 
water  hose  for  electric  cooling  are  shown  in  the 
illustration. 

It  is  claimed  that  the  power  consumption  is  low 
for  the  weight  of  the  melt,  and  the  metal  losses  are 
likewise  small.  The  need  of  a  furnace  for  brass 
melting  is  emphasized  because  of  the  difficulty  of 
getting  graphite  crucibles,  owing  to  conditions  set 
up  by  the  war. 


y   VacuuBm  Cleaner 

Under    the    trade    name    of    "Vacuna"    the    Kant 
Vacuum  Cleaner  Company,  Inc.,  Rome,  New  York, 


VACUNA,  JUMBO       VACUUM    CLEANER 

has  put  out  three  models  of  \-acuum  cleaners  suit- 
able for  mill  and  factory  use.  The  larger  size  known 
as  the  "Jumbo,"  in  use  in  a  textile  mill,  is  illustrated 
herewith.  The  other  two  sizes  are  known  as  the 
"Standard"  and  "Junior." 

As  will  be  seen  from  the  illustration,  the  cleaner 
is  of  the  vertical  type,  having  but  one  moving  unit,  a 
single  motor  shaft  on  which  two  metal  exhaust  tur- 
bines are  mounted.  The  ends  of  the  shaft  are  sup- 
ported by  ball  bearings  packed  with  grease.  The 
machine  is  free  from  gears,  valves  or  bellows ;  the 
only  moving  parts  to  care  for  are  the  bearings  and 
motor  brushes. 


Hoisting  and  Conveying  Device 

The  accompanying  illustration  shows  an  installation 
of  a  simple  hoisting  and  conveying  device  consisting  of 
three  elements :  a  track  attached  to  the  ceiling,  beams  or 
other  overhead  construction  to  support  the  track,  and  a 
trolley  and  chain  block  arranged  to  travel  back  and 
forth   along  the  track.     Taken  together  the  device  is 
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known  as  the 
'  '  Al  e  c  h  a  n  - 
ical  Helper."  The 
photograph  from 
which  the  illus- 
tration was  made 
was  taken  in  the 
plant  of  the 
Richards- 
Wilcox  C  o  m  - 
pany,  Aurora,  Il- 
linois, the  manu- 
facturers of  the 
track  and  c  a  r  - 
riers.  The  chain 
block  shown  is 
manu  f actured  bv 
the  ^'  a  1  e  & 
Towne  Alanufac- 
turir.CT  Company. 

This  cut  shows 
an  illustration  of 
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NEW    HOISTING    IlEVICE 


a  Mechanical  Helper  to  serve  a  metal  shaper.  Re- 
cause  of  the  interference  of  overhead  belts  it  was 
necessary  to  drop  the  track  a  considerable  distance 
from   the  ceiling. 

The  devire  i<:  a    c""'-e"ient  one   in   a   stock  storage 
room,  wheie  it  is  fiequenth  employed. 

I'i' 


al  and  Business  Itemi 


The  Brown  Hoisting  RIachinerv  Company,  Cleve- 
land, O.,  announce  the  taking  over  of  their  San 
Francisco  office  by  Mr.  H.  D.  Wright,  who  becomes 
the  manager  of  the  firm's  northwest  territorv. 

The  Crane  Packing  Company's  New  York  City 
office  has  been  moved  to  larger  quarters  in  the  Park 
Row  Building,  and  -Mr.  Julian  X.  ^Valton  has  been 
appointed  manager. 

The  Crane  Packing  Companv  announces  the  ap- 
pointment of  Mr.  A.  W.  Payne  as  sales  manager 
for  the  United  States  and  Canada,  with  headquarters 
at  the  home  office  in  Chicago. 

The  Smith  Gas  Engine  Company  has  recently  moved 
Us  office  to  Dayton,  Ohio,  where  a  new  plant  is  being 
completed  to  take  care  of  the  increased  demand  for  the 
firm's  gas  producers.  The  plant  at  Lexington,  Ohio, 
will  be  kept  in  operation  to  its  full  capacity  as  at  present. 

Mr.  Henry  D.  Jackson,  formerly  of  Timothy  W. 
Sprague  and  Henry  D.  Jackson,  consulting  engineers,  88 
Broad  Street,  Boston,  Mas.sachusetts,  has  joined  the 
organization  of  Monks  and  Johnson,  engineers  and 
architects,  78  Devonshire  Street,  Boston,  as  power 
engineer  taking  charge  of  their  power  plant  and  heating 
work. 

The  Combustion  Engineering  Corporation,  New 
York,  invites  attention  to  Bulletin  Ci,  devoted  to 
the  Coxe  stoker.  The  bulletin  contains  30  pages  en- 
tirely given  over  to  illustrations,  both  halftones  and 
line  drawings,  showing  stoker  installations. 

A  new  factor}'  building  is  to  be  added  to  the  manu- 
facturing plant  of  the  New  Britain  Machine  Com- 
pany. New  Britain,  Connecticut.  It  will  be  a  one- 
story  structure  of  brick  and  steel,  having  ground 
dimensions  100  x  340  feet. 


Mr.  \  .   Baudin,  resident  engineer  for  the  French 

manufacturing   organization    headed    bv  Mr.   Andre 

Citroen,   has    removed    his  office   to    21  East    40th 
Street,  New  York. 


The  Laclede  Christy  chain  grate  is  fully  illustrated 
and  described  in  a  catalog  recentlv  issued  by  the 
Laclede  Christy  Clay  Products  Com'pany,  St.  Louis, 
Missouri.  These  stokers  are  intended  for  use  with 
the  higher  volatile  coals. 

The  Wetmore  Mechanical  Laboratory  Company, 
Milwaukee.  \\'isconsin,  has  just  issued  a  folder  illus- 
trating and  describing  their  line  of  taps,  reamers  and 
special  riveting  and  boring  tools  that  have  been  de- 
veloped for  the  manufacture  of  shells. 

The  Terry  Steam  Turbine  Company  announces 
the  appointment  of  Mr.  E.  E.  Maher  as  manager  for 
the  Chicago  district,  with  offices  in  Chicago,  and 
Mr.  John  D.  Stout  as  manager  of  the  New  York 
office. 


The  Griscom-Russell  Company,  New  York  City, 
has  just  issued  Bulletin  901,  describing  its  multi- 
whirl  cooler.  This  device  for  cooling  lubricating 
oils  is  illustrated  in  detail,  its  uses,  dimensions  and 
sizes  are  listed,  and  full  information  given  as  to  the 
sizes  are  listed,  and  full  information  given. 

Mr.  H.  D.  Savage  has  been  elected  vice  president 
of  the  Locomotive  Pulverized  Fuel  Company  of  New- 
York,  N.  Y.  Since  1917  he  has  been  manager  of  sales 
of  this  company  in  addition  to  carrying  on  his  regu- 
lar duties  as  vice  president  of  the  American  Arch 
Company. 


The  Merchant  and  Evans  Company,  Philadelphia. 
Pennsylvania,  has  just  issued  a  bulletin  devoted  to 
"Almetl"  fire  doors  and  shutters,  and  to  stove  venti- 
lators. The  bulletin  is  fully  illustrated,  showing 
application,  results  of  tests  and  approved  construc- 
tion for  fire  doors,  shutters  and  factory  ventilators. 

Bulletin  No.  5,  is.sued  by  Wellman-Seaver-Morgan 
Company,  Cleveland,  Ohio,  is  devoted  to  illustrations 
and  descriptions  of  the  Highes  Mechanical  Gas  Pro- 
ducer. The  producer  is  shown  in  section,  some  of  its 
working  parts  in  detail,  particular  features  are  fully 
described  and  a  list  of  partial  users  is  included. 

The  Independence  Bureau  of  Philadelphia  has  just 
put  out  a  booklet  under  the  title  "Are  You  Cashing 
In  On  P.ureau  Service?"  It  is  devoted  to  the  mat- 
ters of  fire  prevention,  accident  prevention  and  hu- 
man relations  in  industry.  A  chart  shows  the  forms 
of  service  that  the  Bureau  oflfers  and  the  last  few 
pages  give  a  list  of  representative  clients. 

The  Portable  Machinery  Company,  Inc.,  Passaic, 
New  Jersey,  has  put  out  an  attractive  folder  show- 
ing a  number  of  representative  applications  of  its 
scoop  conveyor.  These  show  the  handling  of  coal 
under  various  conditions  as  from  car  to  storage  pile, 
from  storage  pile  to  truck,  from  storage  pile  to  cars, 
and  from  Ir)wer  to  higher  levels  of  large  storage  piles. 
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The  general  sales  office  of  Lhe  X'ulcan  Soot  Cleaner 
Sales  Company,  230  South  La  Salle  Street,  Chicago, 
Illinois,  has  been  transferred  to  Du  Bois,  Pennsyl- 
vania, with  Mr.  G.  L.  Simonds  in  charge.  This  is 
only  a  change  in  location  to  bring  the  sales,  factory 
and  engineers  in  immediate  touch,  with  the  idea  of 
giving  better  service  to  all ;  the  personnel  to  remain 
as  before. 

The  Lyons  Atlas  Company,  Indianapolis,  Indiana, 
has  recently  issued  bulletins  Xos.  225  and  250.  The 
first  is  devoted  to  horizontal  four-cycle  heavy  oil 
engines  in  two  sizes,  20  and  30  horse  power.  These 
engines  burn  crude  and  fuel  oils,  kerosene  and  inter- 
mediate distillates.  The  second  bulletin  is  devoted 
to  vertical  four-cycle  heavy  oil  engines. 

The  Armstrong  Cork  &  Insulation  Company  of 
Pittsburgh,     Pennsylvania,    has     recently    issued     a 

folder  entitled  "Satisfaction  or ."     It  deals  with 

the  necessity  of  supplying  drinking  water  in  indus- 
trial plants  and  shows  the  modern  way  of  providing 
a  refrigerating  plant  from  which  the  water  is  piped 
throughout  the  factory. 

The  Revolvator  Company,  Jersey  City,  X.  ]..  has 
recently  published  Bulletin  No.  44,  entitled  "The 
Revolvator  in  the  Textile  Industry.  This  booklet 
illustrates  and  describes  the  use  of  a  portable  ele- 
vator or  tiering  machine  for  piling  cases,  bales,  bar- 
rels and  the  like  in  the  storerooms  of  textile  mills 
and  allied  industrial  plants. 

The  Bailev  Meter  Company,  Boston,  Massachusetts, 
has  just  issued  Bulletin  No.  41,  fully  describing  the 
Bailey  boiler  meter,  showing  how  it  is  installed  and  the 
type  of  records  that  it  gixes.  The  illustrations  and  the 
charts  are  printed  in  colors,  thus  making  them  very 
easily  inspected  and  read.  iNIuch  information  of  value 
to  engineers  is  contained  in  the  text  matter,  and  the  clos- 
ing page  gives  a  partial  list  of  users  of  the  meter. 

The  \\'heeler  Condenser  cS:  Engineering  Company. 
Carteret,  N.  J.,  announce  that  the  fourth  edition  of 
their  handbook,  entitled  "Steam  Tables  for  Con- 
denser Work,"  is  now  off  the  press.  One  reason 
why  this  handbook  has  met  with  success  is  that  the 
pressures  below  atmosphere  are  expressed  in  inches 
of  mercury  referred  to  a  30-inch  barometer.  It  in- 
cludes a  discussion  of  the  mercury  column,  the  errors 
in  such  measurements,  constants,  etc. 

The  Fellows  Gear  Shaper  Company,  Springfield, 
Vt.,  announces  the  bringing  out  of  the  third  edition 
of  their  booklet,  "The  Involute  Gear."  This  is  a 
concise  treatise  on  the  action  of  involute  gearing,  it 
is  free  from  confusing  higher  mathematics  and  is 
plentifully  illustrated  with  explanatory  drawings. 
This  third  edition  has  been  considerably  revised  and 
enlarged,  and  in  its  final  chapter  carries  a  number  of 
useful  tables  of  gear  tooth  dimensions. 

"Wheeler-Balcke  Cooling  Towers"  is  the  name  of 
Bulletin  109-B  just  published  by  the  Wheeler  Con- 
denser &  Engineering  Company,  Carteret,  New 
Jersey.  This  28-page  bulletin  shows  Wheeler- 
Balcke  cooling  towers  of  numerous  designs  in  ca- 
pacities varying  from  a  few  thousand  gallons  per 
hour  to  nearly  a  million  gallons  per  hour.  Two  pages 
are  also  devoted  to  Wheeler-Barnard  forced  draft 
cooling  towers. 

The  De  La\al   .'~^team  Turbine  Companv  of  Tren- 


ton, N.  J.,  has  recently  issued  a  pamphlet,  "Cen- 
trifugal Boiler  Feed  Pumps."  The  feature  of  the 
pump  described  is  that  the  steam  turbine  rotor  and 
the  pump  impellers  are  mounted  upon  one  shaft  with 
only  two  bearings  and  are  enclosed  within  one  hous- 
ing' The  combined  turbine  pump  casing  is  split 
horizontally,  and  by  lifting  the  cover  all  the  internal 
and  working  parts  are  exposed. 

The  first  booklet  devoted  to  the  Lillic  evaporator 
has  just  been  published  by  the  Wheeler  Condenser 
&  Engineering  Company,  Carteret,  N.  J.  This 
evaporator  is  manufactured  exclusively  by  the 
AVheeler  Company  under  an  agreement  with  the 
Sugar  Apparatus  Manufacturing  Company,  owners 
of  the  Lillie  patents.  The  booklet  calls  attentiori  to 
the  factors  which  particularly  adapt  the  Lillie 
evaporator  to  the  concentration  of  waste  waters  or 
liquors  in  various  industries. 

The  Poole  Engineering  &  Machine  Company  of 
Baltimore,  Maryland,  has  issued  under  date  of  May, 
1918,  a  series  of  11  folders,  showing  applications  of 
their  turbo  gear  for  the  various  types  of  drives.  In 
detail  these  folders  are :  200  Cylindrical  Pump  Drive ; 
201  Ammonia  Compressor  Drive;  202  Line  Shaft 
Drive;  204  Stoker  Drive:  206  Turbine  Line  Shaft 
Drive;  208  Air  Compressor  Drive;  209  Fan  Drive; 
210  Belt  Conveyor  Drive;  211  Cement  INIill  Drive; 
212  Rubber  ]\Iili  Drive;  213  General  Information. 

Mr.  William  L.  Albro  served  his  apprenticeship  as 
machinist  and  after  working  two  years  at  the  trade 
entered  the  automobile  engineering  school  of  the  H.  H. 
I'ranklin  Manufacturing  Co.,  Syracuse,  New  York. 
When  his  course  was  completed  he  became  a  traveling 
engineer  for  that  firm  and  began  the  study  of  the  Taylor 
svstem  of  management.  Later  he  was  transferred  to 
the  production  department  of  the  Franklin  Co.  to  install 
?.  system  to  prevent  excessive  idleness,  as  described  in 
his  article.  Still  later  he  became  the  head  of  the  employ- 
ment department  of  that  firm.  In  March  he  accepted  a 
position  with  the   Independence   Bureau,   Philadelphia. 

The  Ingersoll  Rand  Company,  New  York  City, 
has  recentlv  issued  a  number  of  new  catalogs  and 
bulletins  as  follows : 

Form  4039.  An  8-pagc  bulletin  on  the  Leyner 
shank  and  pit  punch  for  punching  out  holes  in  bits 
and  shanks  of  hollow  drill  steel. 

Form  901.  A  4-page  flyer  showing  the  complete 
line  of  Little  David  pneumatic  tools.  Tables  of 
sizes  and  capacities  are  given  and  illustrations 
show  all  the  tools  and  their  applications. 

Form  9028.  An  18-page  catalog  illustrating  and 
describing  equipment  for  sugar  factory  and  refinery 
service.  A  separate  Spanish  edition  of  this  catalo,g 
is  available   for  those  who  desire  it. 

Form  9010.  A  4-page  catalog  on  the  Sergeant 
ticket  cancelling  box. 

Form  901-1.  A  single  page  flyer  on  the  Little 
David  caulking  machine. 

Form  888.  A  4-page  flyer  on  Little  David  evap- 
orator tube  cleaning  and  other  labor  saving  pneu- 
matic tools. 

Form  876.  A  single  page  flyer  on  IngersoU-Rand 
barometric  condensing  plants. 

Form  883A.  A  single  page  flyer  on  Class  "FP" 
steam  engines,  horizontal  center-crank  type  with 
piston  valves. 

Form  3015-1.  A  4-page  bulletin  on  ER  portable 
mine  car  air  compressors. 
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The  following  page^  form  a  dcscriptku-  index  to  the 
leading  and  special  articles  of  permanent  value  pub- 
lished currently  in  the  Transactions  of  all  the  important 
engineering  societies  of  both  F.urope  and  America,  and 
in  all  the  leading  engineering  journals  of  the  world 
in  the  English,  French,  Dutch,  Italian  and  Spanish 
(T  1   The  title  of  the  article, 

(2)  The  name  of  its  author, 

(3)  A  descriptive  abstract, 

(7)    Il'e  supply  the  ar 
I^°  The  full  text  of  every  article  described  in  the 
Index,  together  with  all  its  illustrations,  can  usually  be 
supplied  by  us.    See  the  Explanatory  Note  given  on  the 


languages,  as  far  as  possible  on  account  of  war. 
The  term  descriptive  is  used  because  the  definite  pur- 
pose of  each  index  note  is  to  indicate  clearly  the  char- 
acter and  purpose  of  the  article  or  paper  described ;  and 
with  that  in  view  we  give  the  following  essential  infor- 
mation about  every  publication ; 

(  4  )    Its  length  in  words, 

(5)  Where  published, 

( 6)  When  published, 
tide  itself,  if  desired. 

opposite  page,  where  also  the  full  titles  of  the  princi- 
pal journals  indexed  are  given.  This  list  is  subject 
to  change  from  time  to  time. 


Note. — The  Index  is  conveniently  classified  into  the  possible,   within  a   few   minutes'   time   each   month,  to 

larger  division  of  engineering  science,  to  the  end  that  learn  promptly  of  every  important  article  published  an}-- 

the  reader  may  quickly  turn  to  what  concerns  himself  where  in  the  world,  in  any  language,  upon  the  subjects 

and  his  special  branches  of  w  ork.     By  this  means  it  is  claiming  one's  special  interest. 


Divisions  of  The  Engineering  Index 

Industri.\l   Management    Page  73  Marine  and  Naval  Engineering Page  84 

Mechanical  Engineering    "     75  ^Iining  and  Metallvrgv   "     84 

Electrical  Engineering   "     79  Railw.w    Engineering    "'     87 

Civil   Engineering    "     81  Street  and  Electric  Railways "     88 


INDUSTRIAL  MANAGEMENT 


EDUCATION 

Colliery  Deputies 

Tht;  Status  and  Training  of  Colliery 
Deputies  (864031.  J.  W.  McTrusty. 
Read  before  Natl  Assn  Col  Mgrs.  6000 
w.  Ir  &  CI  Trds  Rev— :March  8,  1918. 
Tlie  position  in  the  industry  that  depu- 
ties should  occupy,  and  their  training. 

Colliery  Managers 

Discussion  of  Mr.  G.  L.  Kerr's  Paper 
on  "The  Higher  Education  of  Colliery 
Managers  r863i8  X).  17  pp.  Instn  Min 
Engrs,  Trans— .\pril,   1918. 

Educational   Reform 

La  Reforme  De  L'feducation  Nation- 
ala  (86458  C  -f  D).  G.  Hersent.  11,700 
w.  Buf  Soc  D'Encouragement  Pour 
L'Industrie— Jan.-Feb.,  iQiB.  Sugges- 
tions for  improving  the  system  and 
methods  of  education  in   France. 

Engineering 

Engineering:  A  Liberal  Education 
(86280  .\i.  Philip  B.  McDonald.  2500 
w.  I'niv  Col  Jl  Eng— April,  1918. 
Value  of  an  education  in  applied  science. 

Factory  Schools 

Training  Schools  in  Factories  (85938). 
Allen  Sinshcimcr.  2500  vv.  .Xuto  Ind — 
.April  25,  1018.  Plans  for  increasing  the 
iiumbor  of  skilled  workers. 

Foremen 

Creating  a  Class  of  Super-Foremen 
f864o6V  T.  V.  Hunter.  2300  w.  Am 
Mach— May  23,  1018,  Ideas  in  regard 
to  the  training  of  foremen. 

Industrial  Training 

Industrial  Training  for  the  War 
Maimed  in  Great  Britain  (86147).  I. 
William  Chubb.  Ills.  5000  w.  Am 
Mach— May  9,  1918.  Work  to  enable 
maimed  men  to  support  themselves. 


Laboratory 

L'Institut  filectrotechnique  de  I'Uni- 
versite  de  Toulouse  (86497  B).  C.  Ca- 
michel  and  D.  Eydoux.  Ills.  3500  w. 
Genie  Civil^ — .\pr.  27,  1918.  Mechanical 
engineering  laboratories  of  the  Univers- 
ity of  Toulouse.     Equipment,  etc. 

II  Laboratorio  Sperimentale  Di  Mi- 
lano  (86462  B).  A.  Danusso.  Ills.  5800 
w.  L'lndustria— Mar.  31,  1918.  Mate- 
rial testing  laboratory  at  the  Milan 
Technical  Institute.  Equipment,  facili- 
ties and  methods. 

Mechanics 

.'\  Curious  Misnomer  in  Mechanics 
(86284  A).  Robert  Fletcher.  1500  w. 
Eng-Ed — April,  1918.  Explains  misuse 
of  mechanical  terms. 

Natural  Science 

The     Teaching     of 
(86219   A).     4000  w. 
igi8.     Report  of  Committee  appointed  to 
inquire  into  the  position  of  natural  science 
in  Great  Britain, 

Naval  Training 

Engineering  Study  Directory  for 
N'aval  OfTicers  Under  Training  (86259 
A).  R.  R.  Smith.  9  pp.  U  S  Xav 
Inst,  Pro— .April.   1918.     Schedule. 

Packard  School 

Packard  Gives  Women  Complete  Me- 
chanical Training  (8653.i»-  I"s.  ISOO 
w.  Auto  Ind— May  23,  1918.  Thor- 
oughly equipped  school  accomodating 
240  pupils  at  a  time. 

Railway  Question 

The  Business  Press  and  the  Railway 
Oucstion  (^86056).  Samuel  O.  Dunn. 
3000  w.  Ry  Age— May  3.  1918.  From 
an  address  before  the  Cleveland  Adver- 
tising Cluh. 


Natural    Science 
Engr — April    19, 


Useful  Facts 

How  to  Select  Those  Facts  That  Are 
of  Greatest  Utility  (85932).  Halbert  P. 
Gillette.  2000  vv.  Eng  &  Con — April 
24,  1918.  Generalizations  helpful  in  de- 
termining the  usefulness  of  farts  and 
how  to  retain   them. 

FINANCE  AND  COSTS 

Accountants 

.\  Plea  for  the  Cost  Accountant 
(86571  .\\  George  W.  Hamilton.  1000 
w.  Ind  Man — June,  1918.  Responsibili- 
ties of  the  cost  accountant  and  his  rec- 
ognition. 
Accounting 

,\  Foundry  Cost  and  .Vccounting  Sys- 
tem (86188  A).  William  W.  Bird.  (.Ab- 
stract.) 1800  w.  A  S  M  E,  Jl— May, 
1918.  Otulines  a  system  developed  as 
a  result  of  experiments  at  Worcester 
Polytechnic   Institute. 

Cost  .Accounting  at  Coal  Mines 
(86227).  J.  B.  Dilworth.  1800  w.  CI 
Age— May  11,  1918.  Value  of  cost  sys- 
tems. 

Fundamentals  of  Accounting  for  In- 
dustrial Waste  (86419  A).  F.  J.  Knocp- 
pel.  3000  w.  Jl  Actcy — May,  1018.  In- 
dustrial accounting;  true  cost  and  stand- 
ard cost. 

Standard  Accounting  Through  Price 
Control  (86420  A),  Charles  Rcitell. 
2200  w.  Jl  Actcy — May.  1918.  Needed 
adjustments  in  accounting  practices.  A 
plea  for  standardization. 
Costs 

The  Checking  of  Maintenance  Costs 
(S6220  A).  F.  T.  Clapham.  1700  w. 
Engr — April  10,  1918.  Outlines  a  sys- 
tem, explaining  its  advantages. 
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Depreciation 

The  Actuary  Theory  of  Depreciation 
of  Physical  Property  Values  (86060).  E. 
J.  Kates.  1500  \v.  Ry  Age — May  3, 
1918.  Explains  theory  based  upon  prin- 
ciples used  by  the  actuary  in  computing 
insurance  risks. 
Inventory 

The  Value  of  a  Perpetual   Inventory 
(86061).    E.  C.  Constans.     1600  w.  Tele- 
phony— May    4,     1918.       Explains     ad- 
vantages and  what  it  shows. 
Public  Utilities 

The  Credit  of  Public  Utilities  (86065). 
Herbert  A.  Wagner.  3000  w.  Elec  Wld 
— May  4,  1918.  Commission  regulation 
with  limited  rate  of  return  should  be 
counterbalanced  by  elimination  of  risk. 
Railroad  Wage 

Report  of  the  Railroad  Wage  Com- 
mission (86324).  8  pp.  Ry  Age — May 
17,  1918.  Increases  amounting  to  $288,- 
000,000  to  be  added  to  increases  of  $306,- 
000,000  made  by  railroads.  Abstract. 
Rates 

Commodity  Prices  and  Public  Utility 
Rates  (86336).  William  J.  Hagenah. 
Excerpts  from  paper  before  Wis.  Gas  & 
Elec.  Assn.  at  Milwaukee.  2000  w.  Elec 
Wld — May  18,  1918.  Indications  that 
the  decline  in  prices  will  be  very  slow 
after  the  war. 
Trade 

Development  of  Foreign  Trade  in  Man- 
ufactured Products  (86085).  E.  M.  Herr. 
1700  w.  Elec  Rev,  Chi^May  4,  1918. 
Address  before  Manufacturers.  Must 
prepare  now  for  competition. 

Commercial  Relations  of  Allies  with 
Russia  (86280  A).  Sterling  H.  Bunnell. 
2000  w.  Iron  Age— May  16,  1918.  Prob- 
lems of  the  American  manufacturer  in  the 
light  of  the  German  invasion. 

E.xport-Trade  Problems  (86150).  Rob- 
ert S.  .Alter.  From  an  address  at  Xatl. 
Foreign  Trade  Con.  in  Cincinnati.  4000 
w.  Am  Mach — May  9,  1918.  Need  of  se- 
curing foreign  trade. 

How  Machine-Tool  Builders  Can  Co- 
operate in  Foreign  Trade  (86278).  Lud- 
wig  W.  Schmidt.  2500  w.  Am  Mach — 
May   16,   1918.     Interesting,'  possibilities. 

The  Meaning  and  Methods  of  German 
Competition  (86218  A).  E.  T.  Good. 
2500  w.  Engr— April  ig,  1918.  Discussion 
of  German  methods,  and  steps  necessary 
to  compete  with  them. 
Trade  Acceptances 

Trade  Acceptances  (86537).  George  S. 
Cole.  4000  w.  Auto  Ind — May  23,  1918. 
Trade-acceptance  system  contrasted  with 
open-account  methods. 

The  Trade  Acceptance  in  the  Supply 
Field  (86323).  2500  w.  Ry  Age— May 
17,  1918.  Discussion  of  the  use  of  trade 
acceptance  in  sales  to  railway  supply  com- 
panies, and  in  sales  to  railways. 
War  Wages 

See  same  heading  under  Management. 

MANAGEMENT 
Engineering  Appliances 

The  Overseas  Distribution  of  Engineer- 
ing Appliances  (86430  N).  Leonard  An- 
drews. 10  pp.  Instn  E  E— April  18,  1918. 
Effect  of  supply  and  demand  upon  comne- 
tition;  production,  coordination,  and  dis- 
tribution.    Refers  to  the  British  Empire. 

Factory  Location 

Hunting  for  a  Factory  Location  (86563 
A).  L.  W.  Schmidt.  5000  w.  Ind  Man — 
June,  1918.  Five  tests  to  apply  in  select- 
ing an  industrial  site. 

Labor 

Basis  for  Selection  of  Emplovees 
(86574  A).  N.  D.  Hubbell.  2000  w.  'Ind 
Man — June,  1918.  Outlines  the  principal 
points  in  the  employment  problem. 


Labor  Shortage 

How  the  Railway  Labor  Shortage  Can 
Be  Overcome  (86045).  2500  w.  Eng 
News-Rec — May  2,  1918.  Need  for  better 
treatment  of  men,  wider  use  of  machines 
and  careful  planning  of  work. 
Labor  Turnover 

The     Problem     of     Labor     Turnover 
(86275).     M.   C.   Hobart.     2500  w.     Am 
Mach — May  16,  1918.     Statement  of  con- 
ditions and  expense  of  labor  turnover. 
Munitions 

Efficiency  in  Munitions  Production 
(86477).  3100  w.  Times  Engng  Supp — 
Apr.  26,  1918.  Reserves  of  men  and  out- 
put of  factories.  British  Government 
now  demanding  maximum  efficiency. 
Order  Records 

Combined     Schedule  -  Record  -  Route 
Sheet   (86572  A).     E.  T.   Spidy.     300  w. 
Ind  Man — June,  1918.     Diagrams  and  ex- 
planation of  their  use. 
Payroll  Records 

How  Five  I^rms  Keep  Payroll  Records 
Up  to  Date  (86575  A).  Articles  by 
George  B.  Merriam,  John  C.  Bower,  Hol- 
land L.  Church,  M.  C.  Hobart,  and  Wil- 
liam Lamkie.  5000  w.  Ind  Man — June, 
1918.  Use  of  employment  records. 
Power 

Master   Power   Production — VI.    (86568 
A).     Walter  N.   Polakov.     5000  w.     Ind 
Man — June,    1918.     Thorough  training  of 
workers  precedes  successful  operation. 
Time  Studies 

Preventing  Man  and  Machine  Idleness 
(86562  A).  William  L.  Albro.  3000  w. 
Ind  Man — June,  1918.  A  system  of  check- 
ing up  useful  time  and  idle  time  of  both 
men  and  machines  as  applied  in  a  large 
automobile   factory. 

Time  Studies  for  Rate  Setting  on  Ma- 
chine Tools  (86559  A).  Dwight  V.  Mer- 
rick. 5000  w.  Ind  Man — June,  1918. 
Serial,  ist  part.  Articles  explaining  the 
object  and  methods  of  time  studies. 
Trade 

The  Promulgation  of  Improvements  in 
Design  and  Manufacture  (86129  A).  1800 
w.  Elec  Rev^Apr.  12,  191S.  The  value 
of  publicity  campaigns  in  promoting  trade 
and  of  individualistic  competition  to  im- 
prove quality  of  products. 
^A^a^  Wages 

War    Wages    in    England    and    France 
(86215  A).    1500  w.    Engr — Apr.  19,  1918. 
Bonuses   for  time-workers   and  advances 
in  cost-of-living. 
War  Work 

Planning  for  \\'ar  Work  (85975  A). 
.Alfred  Spangenberg.  1600  w.  Machy — 
May,  1918.  Making  estimates  for  manu- 
facturing for  the  government  and  equip- 
ping a  factory  for  war  work. 
Wastes 

La  Recuperation  et  L'L'tilisation  des 
Dechets  de  LTndustrie  Siderurgique 
(86474  B).  P.  Razous.  3800  w.  Genie 
Civil — Apr.  6,  1918.  Serial,  ist  part.  Re- 
cover}' and  utilization  of  metal  wastes. 
Women  Workers 

American  Women  in  War  Industry 
(86567  A).  C.  E.  Knoeppel.  4500  w.  Ind 
Man — June,  1918.  Serial,  ist  part.  How 
are  they  to  be  selected  and  trained,  and 
the  problems  of  war  wages,  hours,  and 
working   conditions. 

Women  in  Filling  Factories  (86478). 
1000  w.  Times  Engng  Sup — Apr.  26,  1918. 
Advantages  of  employing  women  to  re- 
lease men  for  war  work. 

REGULATION 

Business 

Chicago  Meeting  of  the  Chamber  of 
Commerce  of  the  United  States  (86148). 
2500  w.  Am  Mach — May  9,  1918.  Ex- 
tracts from  speeches  made  by  R.  Good- 
wyii  Rhett  and  Edward  .\.  Filene. 


Commerce 

Post- War  Commercial  and  Industrial 
Policy  (86373  A).  2500  w.  Engng — May 
3,  1918.  Editorial  review  of  the  recently 
issued  committee  report  on  methods  of 
safeguarding  British  industry-. 

Food  Administration 

Food  for  the  War  (86395).  H.  C. 
Hooker.  6000  w.  Min  &  Sci  Pr — May 
18,  1918  Speech  before  Pittsburgh  Press 
Club.  The  aims  and  the  necessity-  for  co- 
operation. 

Food  Wastes 

Food  Wastes — Some  Causes  and  Reme- 
dies (86311  Bi.  Lucius  P.  Brown.  Ills. 
25  pp.  Fkn  Inst.  Jl — May,  19 18.  Wastes 
in  harvesting,  in  manufacture,  in  transit 
and  distribution,  and  in  the  kitchen. 

Industrial  Problems 

Presidential  Address  Before  the  Iron 
and  Steel  Institute  (86374  A).  Eugene 
Schneider.  5500  w.  Engng — May  3,  1918. 
Industrial  problems  to  be  met  after  the 
war,  particularly  in  the  metallurgical  field. 

Kitchens 

National  Kitchens  (86482).  2000  w. 
Times  Engng  Supp — Apr.  26,  1918.  Choice 
of  equipment.  Apparatus  used  and  sys- 
tems described. 

Labor 

'Development  of  Community  Interest 
(86072).  Charles  F.  Willis.  2000  w.  Eng 
&  Min  Jl — May  4.  1918.  Value  as  a  phase 
of  welfare  work  for  western  metal  mines. 
Post- War  Prospects  (86246  A).  H. 
Kay.  1000  w.  Mech  Wld — Apr.  26,  1918. 
The  labor  question  and  the  problems  to  be 
met. 

Man  Power 

Man  Power  (86410  D).  J.  Parke  Chan- 
ning.  3300  w.  .A.  I  M  E,  Bui — May,  1918. 
Labor  problems  in  the  Linited  States. 

Organization 

"The  Whitley  Scheme'' :  A  Step  Toward 
Democratising  Industrial  Relations 
(86296  X).  C.  V.  Corliss.  5000  w.  Can 
Min  Inst,  Bui — May,  1918.  Explains  the 
scheme  and  some  of  its  ideals. 

Power 

See  same  heading  under  Management. 

Standardization 

La  Standardisation  Technique  Et  In- 
dustrielle  (86457  C  -f  D).  P.  Toulon. 
2200  w.  Bui  Soc  D'Encouragement  Pour 
LTndustrie — Jan.-Feb..  1918.  Technical 
and  industrial  standardization.  Review  of 
advantages  of  international  agreement  on 
the  subject. 

Trade 

Trade  Parliaments  and  Their  Work 
(86362  A).  Ernest  J.  P.  Benn.  looo  w. 
Elec'n — Apr.  26,  1918.  Serial,  ist  part. 
Work  waiting  to  be  done  by  Trade  Par- 
liaments. 

WELFARE    AND    SAFETY 

Benefit  Association 

The  Employees'  Benefit  Association 
(86564  A).  W.  L.  Chandler.  4000  w. 
Ind  Man — June,  1918.  Fifth  article  of  a 
series.  Gives  charts  for  various  combina- 
tions of  dues  paid. 

Cranes 

Safety  Standards  for  Cranes  (86268 
A).  Ills.  3500  w.  Sfty  Eng — April, 
1918.  Code  and  rules  of  the  Industrial 
Board  of  the  Penn.  Dept.  of  Labor  and 
Industry. 

Eye  Protection 

Eye  Protection  in  the  Machine  Indus- 
try (85979  AV  Ills.  2500  w.  Machy— 
May,  1918.  Causes  of  injuries  tr^  the  eye 
and  methods  of  prevention. 

Health  Supervision 

Development  of  the  Health  Department 
of  Thomas  A.  Edison  Interests  (86569  A). 
Mark  M.  Jones.  3000  w.  Ind  Man — June, 
1918.    How  the  department  was  developed 

and  the  results. 
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A  Ministry  of  Health  (86454  A).  \\  . 
M.  Bayliss.  i;oo  w.  Nature — Apr.  18, 
1918.  Proposal  to  create  a  ministry  of 
Health  for  England.  Outline  of  its  func- 
tions and  scope. 

Housing 

See   same   heading   under    Civil   Engi- 
neering, Construction. 

Injuries 

Strains  and  Overexertion  (86405). 
Chesla  C.  Sherlock.  2200  w.  Am  Mach 
— May  23,  1918.  Resume  of  court  decis- 
ions in  regard  to  injuries  caused  by 
strains. 

Mine  Cafeteria 

See   same   heading  under   Mining   and 
Metallurgy,  Mine  Operation. 


National  Welfare 

The  Application  of  Organized  Knowl- 
edge to  National  Welfare  (85998  A).  P. 
G.  Nutting.  4500  w.  Sci  M— May.  1918. 
Outline  of  some  of  the  more  general 
problems  involved. 

Safety 

See  same  heading  under  M.MsrNE  and 
Naval  Engineering. 

Safety  Work 

The  Importance  of  Organized  Safety 
Work  (86171).  H.  W.  Belnap.  3000  w. 
Ry  Age— May  10,  1918.  Plea  for  general 
application  of  methods  of  reaching  the 
employee  in  accident  prevention  cam- 
paigns. 


Sanitation 

Plant  Sanitary  Equipment  (86267  A). 
W.  N.  Fitch.     2500  w.     Sfty  Eng — Ap- 
ril,  1918.     Sanitary  requirements. 
Slipping 

The   Menace    of   Slipping    (86266   A). 
Ills.      1200   w.      Sfty   Eng — April,    1918. 
Casualties  due  to  slipping,  etc. 
MISCELLANY 
South  Africa 

Industrial  Development  in  South  Af- 
rica   (86128  N).     J.  H.  Dobson.     16  pp. 
So   Af    Instn    Elec    Engrs,   Trans — Feb., 
1918.     The  industrial  awakening. 
War  Obligations 

Some  Things  We  Can  Do  to  Help 
Win  the  War  (86255).  Eugene  H.  An- 
gert.  16  pp.  St  L  Ry  Cb,  Pro — April 
12,    1918.      Patriotic   address. 
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AERONAUTICS 

Aeroplanes 

Calculation  of  Stresses  in  Aeroplanes 
(86341).  S.  E.  Slocum.  2000  w.  A  A 
Wkly — May  20,  1918.  Serial,  ist  part. 
.'\inis  to  explain  as  simply  as  possible 
the  four  main  items  involved  in  the 
design   of  aeroplanes. 

German  Aeroplane  Design  (86484). 
1300  w.  Times  Engng  Supp — April  26, 
1918.  Construction  and  details  of  the 
Fokker   triplane   and  a  bombing  plane. 

Stability  of  Aeroplanes  (86368  A). 
H.  A.  Webb.  800  w.  Engng — May  3, 
1918.  Aims  to  give  a  simple  proof  of 
the   fundamental  equations  of  stability. 

Starting,  Landing  and  Piloting  Large 
.■\eroplanes   (86076  A).     Silvio  Resnati. 
Ills.     1000  w.     Flying— May,  1918.     Con- 
.    siders  a  5,000  hp.  air-cruiser  a  near  pos- 
sibility.    Its  manipulation  discussed. 

The  Friedrichshafen  Bombing  Aero- 
plane (86248  A).  800  w.  Engr — April 
26,  1918.  Serial,  1st  part.  Information 
concerning  the  design  and  construction 
from  a  report  by  the  Aircraft  Produc- 
tion Department  of  the  Ministry  of 
Munitions. 

The  Berckmans  Speed  Scout  (85,- 
983).  George  F.  McLaughlin.  Ills. 
800  w.  A  A  Wkly — .^pril  29,  1918. 
Detailed  description.  Quick  climbing 
ability  one  of  the  inherent  features  of 
its  design. 

The  Use  of  Jigs,  Fixtures,  Gauges, 
and  Tools  in  .\eroplane  Manufacture 
(86075).  R.  Borlase  Matthews.  Ills. 
3500  w.  .\  A  Wkly — May  6,  1918.  Se- 
rial, 1st  part.  Substance  of  a  lecture 
delivered  at  Roy.  Soc.  of  Arts,  London. 

Woodworking    Machinery    in     ,\ero- 
plane  Construction   (86339).     Ills.     3000 
w.     A  A  Wkly — May  20,  1918.     Details 
of  the  construction  of  the  machine. 
Aircraft 

Aircraft  Board  Reorganized  by  Pres- 
ident (86534).    2000  w.    Auto  Ind — May 
23,    T918.     The    President's   order   reor- 
ganizing aircraft  activities. 
Airplane  Cylinder 

Manufacturing    the    Curtiss    Airplane 
Cylinder   (86404).     G.   D.   Ranger.     Ills. 
1200    w.      Am     Mach — May    23,     1918. 
Covers  operations  in  their  sequence. 
Biplanes 

The  Albatross  Fighting  Biplane  (86,- 
536).  Ills.  T400  w.  Auto  Ind — May 
23,  1918.  Serial,  1st  part.  Detailed 
description  of  one  of  the  best  known 
German   fighting  machines. 

The  Friedrichshafen  450  H.P.  Gntha 
TI  Fighting  and  Bombing  Biplane  (86,- 
340).  Ills.  1000  w.  .\  \  Wkly — May 
20,   1918.     Detailed  description. 


Maps 

Army  Topographical  Division  Co- 
ordinates Work  of  Map  JNlakers  in  Air 
and  on  Ground  (86440).  Robert  K. 
Tomlin,  Jr.  Ills.  2500  w.  Eng  News- 
Rec — May  23,  1918.  Existing  French 
maps  used  as  a  basis  for  new  work. 
Making  relief  maps. 

Nomenclature 

Nomenclature  for  .'Veronautics  (86,- 
074)-  3500  w.  A  A  Wkly — May  6, 
1918.  Prepared  by  the  National  Ad- 
visory  Committee   for  aeronautics. 

Triplane 

The  Sopwith  Triplane  (86177).  His. 
1000  w.  Auto  Ind — May  9,  1918.  New 
British  scout.  Has  low  specific  wing 
load  and  excellent  climbing  abilities. 

AUTOMOBILES 

Accessories 

New  Ideas  in  Automobile  Accesso- 
ries (859.50  A).  Ills.  1500  w.  -Aust 
Min  Stand — March  21,  1918.  Details 
of  many  appliances  found  useful. 

Contact  Breaker 

A  New  Bosch  Magneto  Contact 
Breaker  (86032  A).  Ills.  3000  w.  Au- 
tocar— April  13,  1918.  Said  to  result 
in  a  better  spark,  longer  life  of  con- 
tacts, and  other  advantages. 

Electric  Vehicles 

The  Electric  Commercial  Vehicle 
(86135  A).  3500  w.  Engr — April  12, 
1918.  Causes  of  failure  in  the  past, 
drawbacks,  uses  for  which  they  are 
suited,  advantages,  etc. 

Engine  Practice 

Fundamentals  of  Engine  Practice  Re- 
opened for  Discussion  (86538).  J.  E. 
Schipper.  Ills.  1500  w.  Auto  Ind — 
May  23,  1918.  Changes  in  valve  loca- 
tion, manifold  layouts  and  possibilities 
of  overhead  camshaft  types. 

Engines 

Continental  Model  9N  Engine  (86,- 
063").  Ills.  1000  w.  .Auto  Ind — May  2, 
1918.  Succeeds  model  7N.  Has  heav- 
ier crankshaft  which  is  very  carefully 
balanced. 

Engine  Valves 

Tniprovenicnt  in  Engine  Valves  (86,- 
176V  J.  Edward  Schipper.  Tll.s.  1000 
w.  .Auto  Ind— May  9.  'O'S-  New  valve 
materials  adopted  partly  as  a  result  of 
scarcity  of  tungsten. 

Glass  Fronts 

Desicn  of  .\titomohile  Glass  Fronts 
(86062).  Karl  Feilrke.  Tils.  1600  w. 
.\uto  Ind— May  2,  1918.  Serial,  ist 
part.  Proper  design  of  windshields; 
functions  and  how  best  attained;  dif- 
ficulties and  how  eliminated. 


Headlights 

Report  on  Road  Test  of  Headlight- 
ing  Conditions  Made  LTndcr  the  Au- 
spices of  the  Committee  on  Automobile 
Headlighting  Specifications  of  the  Il- 
luminating Engineering  Society  and  the 
Lighting  Division  of  the  Standards 
Committee  of  the  Society  of  Automo- 
tive Engineers  (86428  N).  25  pp.  Ill 
Eng  Soc — April  11,  1918.  Report  of  the 
1916-17  committee  on  automobile  head 
lamps. 

Performance    Tests 

Performance  Tests  by  Accelerometer 
1^85937).  H.  C.  Skinner.  1000  w.  Au- 
to Ind — April  25,  1918.  Means  of  de- 
termining traction  resistance;  calcula- 
tion of  engine  horsepower. 
Remy  System 

Remy  System  Combines  Governor 
with  Generator  (86064).  His.  900  w. 
Auto  Ind — May  2,  1918.  .Adapted  par- 
ticularly  to   tractor   use. 

Tractors 

Manufacture  of  Worm  Gear  and  As- 
sembly Methods  Factors  in  Fordson 
Tractor  Success  (85936).  Ills.  2000 
w.  Auto  Ind — -April  25,  191 8.  Time 
saving   process. 

Resistance  to  Rolling  of  Tractor 
Wheels  in  Soft  Ground  (86,349).  Amos 
F.  Mover.  3500  w.  .Xuto  Ind — May 
16,  T918.  Preliminary  report  of  re- 
search to  determine  relation  between 
rolling  resistance,  specific  load,  wheel 
diameter,  speed  and  other  factors. 
Trucking 

Growth  of  Return  Loads  Bureaus 
Requires  a  Government  Director  (86,- 
073  A).  Map.  .3000  w.  Com  Vhlc — 
May  I,  1918.  The  need  and  require- 
ments. 

HEATING   AND  COOLING 

Air  Conditions 

Report  on  Air  Conditions  at  the 
Paris  Garter  Factory  (86423).  Ills. 
2200  w.  Ht  &  Vtg  Mag — May,  1918'. 
Serial,  1st  part.  Details  of  a  Chicago 
building,  the  ventilating  system  tests, 
etc. 
Air  Washer 

A  High-Speed  .Air  and  Gas  Washer 
(86194  A).  John  L.  Alden.  (Abstract.) 
Ills.  2000  w,  ASM  E,  Jl — May.  1918. 
\  new  type  oflFcring  advantages  over 
existing  types. 
Ammonia 

Conservation  of  .Ammonia  (85991). 
.\.  G.  Solomon.  Ills.  2000  w.  Pwr  Pt 
Eng— May  l,  1918.  Serial,  ist  part. 
Advice  on  the  prevention  of  loss. 
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Central  Heating 

Central  Station  Heatinu  in  Detroit 
(86091).  J.  H.  Walker.  Ills.  2500  w. 
Power — May  7,  1918.  Features  of  the 
live-steam  heating  plants  and  system 
of  the  Detroit  Edison  Co. 
Drying 

.\ddress  on  Dehydration  (86512  D). 
H.  C.  Gore,  with  discussion.  3000  w. 
Am  Soc,  Ht  &  Vtg  Engrs,  Jl— April, 
1918.  Important  points  in  conserving 
the   food   supply  by   drying. 

Food  Dryers  and  the  Use  of  School 
Houses  for  Drying  (86449  D).  W.  L. 
Fleischer.  Ills.  15  pp.  Am  Soc  Ht 
&  Vtg  Engrs,  Jl — April,  1918.  Infor- 
mation concerning  methods  and  food 
values. 
Evaporation 

Some  Problems  in  Evaporation  and 
Drying  (86307  A).  P.  B.  Sadtler  and 
F.  M.  de  Beers.  2000  w.  Met  &  Chem 
Eng— May  15,  1918.  Abstract  of  paper 
before  Am  tnst  of  Chem.  Engrs.  De- 
sign of  evaporators. 
Fuel 

Address  on  Fuel  Conservation  (86,- 
514  D).  George  W.  Martin,  with  dis- 
cussion. Ills.  4000  w.  Am  Soc  Ht 
&  Vtg  Engrs,  Jl— April.  1918.  The 
use  of  forced  draft  with  low  grade 
fuels.  Change  from  isolated  plant  to 
central  station  service. 

Address  on  Fuel  Conservation  (86.- 
513  D).  L,  P.  Breckenridge.  with  dis- 
cussion. 2500  w.  Am  Soc,  Ht  &  Vtg 
Engrs,  Jl — April,  1918.  Production,  dis- 
tribution, use,  and  economy. 
Furnace  Heating 

Furnace  Heating  Engineers'  Oppor- 
tunity (86511  D).  D.  Rait  Ricliardson. 
2200  w.  Am  Soc  Ht  &  Vtg  Engrs, 
Jl — April,  1918.  The  commercial  side 
of   warm    air    furnace    business. 

The  Engineering  of  Warm-Air  Fur- 
nace' Heating  (86510  D).  M.  William 
Ehrlich,  with  discussion.  Ills.  20  pp. 
Am  Soc  Ht  &  Vtg  Engrs,  Jl— April. 
IQ18.  Rides  and  recommendations  for 
installing  and  operating. 
Heating 

Economy  in  Heating  (86509  D). 
Konrad  Meier.  10  pp.  .\m  Soc  Ht  & 
Vtg  Engrs,  Jl— April  1018.  The  re- 
quirements, production  and  application 
of  heat. 
Heating  Boilers 

Unstable     Water    Lines     in     Heating 
Boilers    (85986).      Charles   L.   Hubbard. 
Ills.      3000   w.      Pwr    Pt    Eng — May    I, 
1918,     Causes   and   remedies. 
Ice 

Preventing     Red     Core      (86126     AV 
Louis    Block.      Ills.      1400   w.      Ice    & 
Refrig — May.    1918.     Causes  and   preven- 
tion. 
Laundries 

Machine  Laundries  (8648.3).  1000  w. 
Times  Engn  Supp — .\pril  26.  1918.  Ma- 
chinery and  equipment  for  washing. 
drying,  etc..  in  hospitals  and  munition 
works. 
Refrigeration 

Carbonic  .Acid  Refrieerating  Ma- 
chines (86127  A).  J.  C.  Goosmann. 
2000  w.  Ice  &  Refrig- — May,  1918. 
Some  of  the  conditions  that  have  de- 
layed their  adoption. 

Conservation  of  Ammonia  and  Coal 
(86125  A).  Edward  N.  Friedmann  and 
Van  R.  H.  Greene.  2000  w.  Ice  & 
Refrig — May.  1918.  Losses  and  im- 
provements. 
Vapor  Heating 

Modern  Practice  in  Vapor  Heating 
(86422).  Harold  L.  Alt.  Ills.  2300  w. 
Ht  &  Vtg  Mag— May,  1918.  Serial, 
1st  part.     Methods  and  devices. 


HYDRAULIC  MACHINERY 

Nozzles 

Lo  Scarico  Sincrono  ( 86463  B  ) .  M.  Lo- 
Presti.  Ills.  3500  w.  L'Industria — Mar. 
31,  1918.  Serial,  1st  part.  Nozzle  mech- 
anism for  regulating  flow  to  water  tur- 
bine.     Calculations    for    design. 

MACHINE  ELEMENTS  AND 
DESIGN 
Ball  Races 

Ball  Races  in  Machine  Tools  (86037 
A).  Joseph  Horner.  Ills.  1500  w.  Mech 
Wld — .\pr.  19,  1918.  Serial,  ist  part.  Im- 
provements made  necessary  when  employ- 
ing them  for  heavy  machine  tools. 
Bearings 

A  Self-Adjusting  Spring  Thrust  Bear- 
ing (86195  A).  H.  G.  Reist.  (Abstract.) 
Ills.  1200  w.  ASM  E,  Jl— May,  1918. 
A  flexible  bearing  surface  pressed  against 
the  runner  by  springs. 

The  Manufacture  of  Ball  Bearings 
(86134  A).  Ills.  3000  w.  Engr— Apr. 
12,  1918.  Serial,  1st  part.  Works  of  the 
Skefko  Ball  Bearing  Co.,  Ltd..  at  Luton, 
Bedfordshire,  Eng. 
Cams 

Practical  Cam  Design  (86276).  L.  G. 
Johns.  Ills.  1200  w.  Am  Mach — May 
16,  1918.  Recommendations  as  to  the  best 
form  of  cam  surfaces  and  the  best  oper- 
ating angles  for  those  surfaces. 

.A.nalysis    of    Valve    Cams    (86035    A). 
\\'.  E.  Wright.    Ills.     1800  w.     Mech  Wld 
— .\pr.  12,  191S.    Outlines  methods  of  pro- 
cedure. 
Gear  Blanks 

Heat      Treatment      of      Gear      Blanks 
(85939).     C.    R.    Poole.     2500   w.     Auto 
Ind — .\pr.  25,  1918.     Outlining  the  advan- 
tages of  thoroughly  annealed  blanks. 
Gears 

Standardization  of  Gearing  1(85940). 
B.  F.  Waterman.  From  a  paper  read  be- 
fore the  Am.  Gear  Mfrs.'  Assn.  3000  w. 
Auto  Ind — -Apr.  25,  1918.  Preparing  to 
standardize  practice. 

The  Design  and  Progress  of  the  Float- 
ing-Frame Reduction  Gear  (86408  B). 
John  H.  Macalpine.  with  discussion.  Ills. 
71  pp.  Engrs'  Soc  W  Penn.  Pro — Feb., 
1918.     Considers  only  toothed  gearing. 

Thickness   of   Involute    (!^ear   Teeth   on 
Addendum    Circle    (85977    A).     Reginald 
Trautschold.    2500  w.    Machy — May.  igi8. 
Method  of  generating  silent  gears. 
Gear  Teeth 

The  Shape  of  Gear  Teeth  (86448  A). 
I.  H.  Wright.  Ills.  15  pp.  Keighley 
.\ssn.  Engrs — 1916-17.  Qualities  of  gear 
teeth  which  can  be  relied  upon,  suggest- 
ing means  of  avoiding  interference. 
Mechanisms 

Ingenious  Mechanical  Movements 
(85974  A).  Franklin  D.  Jones.  Ills. 
6000  w.  Machy — May,  1918.  Serial,  ist 
part.  Mechanisms  for  transmitting,  mod- 
ifying and  controlling  motion. 
Narrow  Guides 

.'Kpplications  of  the  Narrow  Guide 
(86243  .A).  Fred  Horner.  Ills.  800  w. 
Mech  Wld — .Apr.  26,  1918.  Serial.  1st 
part.  Applications  of  the  narrow  guiding 
principle  on  various  types  of  machine 
tools. 
Valves 

Hand-Regulated  Valves  (86040  A). 
Ills.  2000  w.  Mech  Wld — Apr.  19,  1918. 
Serial,  ist  part.  Essentials  of  a  good 
hand-regulated  valve,  and  care  needed  in 
designing.    Uses  and  troubles. 

MACHINE  WORKS  AND 
FOUNDRIES 
Aluminum 

On  the  .-\miealing  of  Aluminium  (86213 
A).  Robert  J.  .\nderson.  Ills.  700  w. 
Engng — Apr.  12.  1918.  Read  before  the 
Inst,  of  Metals.    Details  of  the  work. 


Axles 

Hollow  Steel  Axles  and  Safety  First 
(8601S  A).  Julian  Pollak.  Ills.  1000  w. 
Iron  Age — May  2,  1918.  Relatively  strong- 
er a.xles  insured  by  more  accurate  heat 
treatment. 

Bronze  Tablets 

Molding  and  Casting  Ornamental 
Bronze  Tablets  (8(x)ii).  Charles  Vickers. 
Ills.  1200  w.  Fndry — May,  1918.  Diffi- 
culties are  pointed  out  and  mixtures  con- 
sidered. 

Castings 

Cooling  Rate  Affects  Steel  Casting  De- 
sign (86007).  J.  G.  Fletcher.  4500  w. 
Fndry — May,  1918.  Serial,  1st  part. 
Study  of  the  contraction  of  steel. 

Estimating  the  Weights  of  Castings 
Rapidly  (86009).  Warner  Hathaway. 
Ills.  800  w.  Fndry — May,  1918.  Several 
easy  methods  of  ascertaining  the  weights 
from  blue  prints. 

Cast  Iron 

Growth  of  Gray  Cast  Iron  by  Repeated 
Heating  (86013).'  J-  E.  Hurst.'  Ills.  2500 
w.  Fndry — May,  1918.  Investigation, 
with  particular  reference  to  cylinders  and 
pistons  for  internal  combustion  engines. 

Drop  Stamp 

Heavy  Friction  Drop  Stamp  (86221  A). 
Ills.  800  w.  Engr — Apr.  19,  1918.  De- 
tails of  a  9H  ton  friction  drop  stamp  and 
its  operation. 

Foimdries 

Lift  Trucks  Cut  Transportation  Costs 
(86439  A).  Ills.  1500  w.  Iron  Age — 
May  23,  1918.  Raw  materials,  ladles,  and 
finished  product  handled  by  electric  and 
hand  tN^pes  at  the  JNIodern  Foundry  Co.'s 
plant. 

Saginaw  Malleable  Iron  Co.'s  Plant 
(86145  A).  Ills.  2500  w.  Iron  Age — 
May  9,  1918.  Foundry  of  modern  type 
for  large  production. 

Foundry  Methods 

Handling  Government  Work  in  a  Steel 
Foundry  (86006).  H.  Cole  Estep.  Ills. 
3000  w.  Fndry — Ma\-,  1918.  Many  in- 
spections and  tests  are  made  and  every 
casting  is  stamped  with  the  heat  number. 

Foundry  Practice 

Foundry  Practice :  Mechanical  Tests 
for  Cast 'Iron  (86508  A).  F.  J.  Cook, 
ills.  29  pp.  Keighley  Assn  Engrs — 
1916-17.  Considers  tests  usually  called 
for  by  engineers'  specifications,  and  those 
adopted  as  a  guide  in  the  foundry. 

Furnaces 

Wincott  Furnaces  (86214  A).  Ills, 
and  Plates.  1500  w'.  Engng — April  19, 
1918.  Details  of  gas-fired  steel  melting 
furnaces,  forge  furnaces,  shell  heating 
furnace,  and  furnaces  for  annealing 
large  steel  castings  and  shells. 
Grinding 

Cylindrical  Grinding  (86038  A).  Wil- 
liam D.  Adamson.  Read  before  Jun. 
Instn.  of  Engrs.  1500  w.  Mech  Wld — 
April  19.  1918.  Serial,  rst  part.  De- 
tails of  the  work. 

Drill  Grinding  (85981  A).  Edw^ard  K. 
Hammond.  Ills.  4000  w.  Machy — May, 
1918.     Requirements  and  methods. 

Handling  Devices 

British  Shell-Shop  Handling  Devices — 
HI  (86566  .-V).  George  Frederick  Zim- 
mer.  Ills.  4500  w.  Ind  Man — June, 
1918.  Final  instalment  of  a  series. 
Transporters  and  conveyors  used ;  best 
methods  of  handling,  etc. 
Heat  Control 

The  Importance  of  Heat  Control  in 
Certain  Engineering  Operations  (86036 
A).  O.  Bertoya.  Jr.  1000  w.  Mech  Wld 
—April  12,  1918.  Satisfactory  methods 
of  tempering,  hardening,  annealing,  etc. 
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Hobs 

Hobs  and  Hobbinc  (86350).  F.  G. 
HofFman  and  John  Edgar.  3000  w.  Auto 
Ind — May  16,  1918.  Hobbing  process 
especially  suitable  for  quantity  produc- 
tion. 

Machine  Forging 

.Machine  Forging  (86384  A).  D.  M. 
Caird.  Ills.  Abstract  of  a  paper  before 
the  Manchester  Assn.  of  Engrs.  4000  \v. 
Ir  &  CI  Trds  Rev— March  29,  1918. 
Deals  with  rivet  heading  machines,  up- 
setting and  forging  machines,  taper  forg- 
ing rolls,  and  bulldozers. 

Machine  Tools 

See  Time  Studies,  under  Industrial 
M.xNWGEMENT,  Management. 

Molding 

Electric  Heating  of  Molds  (86193  A). 
Harold  E.  White.  (Abstract.)  Ills. 
1500  w.  A  S  M  E,  Jl— :May,  1918.  De- 
scribes a  novel  method  of  applying  heat 
to  the  molds. 

Molding  a  Superheater  Locomotive 
Cylinder  (86008).  R.  H.  Palmer.  Ills. 
1500  w.  Fndry — May,  1918.  Intricate 
casting  involving  the  setting  of  a  large 
number  of  cores. 

Moulding  Retorts  in  Loam  (86245  A). 
B.  Shaw.  Ills.  1200  w.  Mech  Wld — 
April  26,  1918.  Serial,  1st  part.  Meth- 
ods successfully  used. 

Molding  Machines 

^lolding  Machines  Facilitate  the  Pro- 
duction of  Castings  for  Tractors  (86014). 
Ills.  1200  w.  Fndry — May,  1918.  Meth- 
ods in  a  Cleveland,  O.,  plant. 

Munition  Factories 

An  Extemporised  Munition  Factory 
(86136  A).  Ills.  1500  w.  Engr— April 
12,  1918.  Serial,  ist  part.  Detailed  de- 
scription of  an  English  factory  and  its 
equipment. 

Munitions 

Operations  in  the  Manufacture  of 
High- Explosive  Shells  (86049).  Ills. 
1500  w.  Am  Mach — May  2,  1918.  In- 
formation from  successful  firms. 

Patternmaking 

Patternmaking  Allowances  (S6039  A)- 
James  Edgar.  1300  w.  Mech  Wld — 
April  19,  1918.  Importance  of  studying 
machining,  the  contraction  of  metals,  and 
the  annealing  of  steel  in  the  pattern  shop. 

Plating 

A  Model  Modern  Job  Plating  Shop 
(86447).  Ills.  2500  w.  P.rs  Wld— May, 
1918.  .\ccount  of  one  of  the  leading  pol- 
ishing and  plating  shops  in  New  York 
City. 

Production  of  Verde  Antique  Finishes 
(86446).  Emil  Haas.  1200  w.  Brs  Wld 
— May,  1918.  Directions  for  working 
practice. 

Screwing  Tackle 

Screwing  Tackle  and  Gauge  Depart- 
ments at  Openshaw  Works  (86402  A). 
Ills.  2000  w.  Ir  &  CI  Trds  Rev— March 
8,  1918.  Work  of  the  gauge  department 
and  details  of  Whitworth  measuring  ma- 
chine, etc. 

Screw  Machine 

Operating  the  Gridlev  Multiple-Spindle 
Screw  -^lachine  (85982  A).  Douglas  T. 
Hamilton.  Ills.  3500  w.  Machy— May. 
1918.  Instructions  for  tooling,  setting 
up.  and  operating. 

Shop  Practice 

Atnerican  Practice  in  Work  Handling 
(86242  B).  Douglas  T.  Hamilton,  Ills. 
3500  w.  Auto  Engr — April,  igi8.  Ex- 
amples of  methods  in  various  well-known 
plants. 

Machining  the  Stitch-Making  Mech- 
anism for  Hosiery  Machines  (86149). 
Robert  Mawson.  Ills.  1500  w.  Am 
Mach — May  9,  1918.  Operations  on  in- 
terchangeable parts. 


Salvaging 

Salvaging  Tools  in  War  Time  (84973 
A).  Edward  K.  Hammond.  Ills.  6500 
w.  Machy — May,  1918.  Methods  of  pro- 
cedure in  salvaging  commonly  used  types 
of  metal-cutting  tools,  and  saving  pos- 
sible. 
Waste-Heat  Boilers 

The  Waste-Heat  Boiler  for  Malleable 
Furnaces  (86012).  Arthur  D.  Pratt. 
Diagrams.  5000  w.  Fndry — May,  1918. 
Theory  of  thi?  unit  and  advantages  of 
its  application  in  malleable  cast  iron 
foundries. 
Welding 

Some  General  Applications  of  Electric 
\\  elding  Process-  (86099).  Ills.  1200  w. 
Mar  Eng,  Can — April,  1918.  Shows  its 
widening  field  of  usefulness. 

Thermit  Welding  (86254  A).  R.  L. 
Browne,  with  discussion.  Ills.  58  pp. 
N  Y  Rd  Cb,  Pro— Apr.  19,  1918.  History 
and  description  of  the  process,  its  appli- 
cations, etc. 

The  Welding  of  Carbon  Tools  (86445 
A).  B.  Kopferschmidt.  Ills.  1800  w. 
Weld  Engr — May,  1918.  Methods  used  in 
successfully  reclaiming  broken  tools. 

Modern    Methods    of    Welding    (86452 
A).    Ills.     1400  w.    Nature — Apr.  11,  1918. 
Use  of  water-gas  for  welding  large  pipe. 
Electric  arc  welding  also  described. 
Westinghouse  Works 

South  Philadelphia  \Vorks  of  the  West- 
inghouse Company  (86570  A).  Ills.  3000 
w.  Ind  Man — June,  1918.  Features  of  a 
new  plant  to  build  power-plant  machinery, 
at  Essington,  Pa. 
Woodworking 

Value  of  Flywheels  in  Woodworking 
(86201).  David  R.  Shearer.  1000  w. 
Elec  Wld — May  11,  1918.  Have  proved 
especially  desirable  in  plants  where  indi- 
vidual motor  drives  are  installed. 

MATERIALS  OF  CONSTRUCTION 

Alloys 

Interesting  Things  in  Metallurgical 
Chemistry  (85980  A).  C.  W.  Starker. 
Ills.  1800  w^  iiachy— May,  1918.  The 
eutectic  alloy  and  changes  occurring  in 
metals  and  alloys  w-hen  cooling. 

Notes' on  Non-Metallic  Inclusions  in 
Bronze  and  Brass  (85925  N).  G.  F. 
Comstock.  Ills.  2500  w.  A  I  Met,  Jl— 
March,  1918.  Work  on  castings  of  copper, 
brass,  or  bronze  to  determine  the  charac-' 
tcristic  appearance  of  each  kind  of  inclu- 
sion. 

Stellite  (86306  A).  Elwood  Haynes. 
Ills.  1800  w.  Met  &  Chem  Eng— May  15, 
1918.  Report  on  the  physical  and  chemi- 
cal properties  of  alloys  of  cobalt,  chrom- 
ium, tungsten,  and  molybdenum. 

Brass 

Travail  Du  Laiton  A  Froid  (86472  B). 
FI.  Berlin.  Ills.  3200  w.  Genie  Civil — 
Apr.  6,  1918.  A  formula  for  determining 
dimensions  of  tools  for  drawing,  rolling 
and  stamping  brass. 

The  Volatilitv  of  the  Constituents  of 
Brass  (85926  N).  John  Johnston.  3.500 
w.  A  I  Mt,  Jl— March,  1918.  Research 
work  on  the  vapor  pressure  of  metals. 

Cotton 

La  Catonicultura  Nella  Colonia  Eri- 
trea (86460  B).  V.  Peglion.  Ills.  5200 
w.  LTndustria— Mar.  15,  1918.  Cotton 
raising  in  one  of  Italy's  colonies  in  Africa, 
and  the  cost  of  raw  cotton  to  Italian  in- 
dustry. 

Les  Ressources  Cotonnieres  De  Nos 
Colonics  (86459  C  4-  O).  P.  Bourdarie. 
20.000  w.  Bui  Soc  D'Encouragcmcnt  Pour 
LTndustrie  Nationalc— Jan.-Feb..  1918. 
Cotton  available  in  the  French  colonics. 
Value  of  the  product  after  the  war. 


Some  Applications  of  Research  to  the 
Cotton  Industry  (86342  A;.  W.  Law- 
rence Balls,  with  short  discussion.  13  pp. 
Roy  Soc  Arts,  Jl — May  3,  1918.  A  study 
of  the  cotton  crop,  with  special  reference 
to  Egypt. 
Lead 

L'Emploi  De  La  Pression  Plastique  Du 
Plomb  (86473  E).  M.  Lunet.  Ills.  2400 
w.  Genie  Civil — Apr.  6,  1918.  Use  of 
the  plasticity  of  lead  to  transmit  pressure 
in  certain  operations  in  forming  metals. 
Refractories 

Some  Physical  Properties  of  Acid  Re- 
fractory ilaterials  and  Methods  for  Esti- 
mating Them  (86391  A).  G.  E.  FoxwelL 
Ills.  3500  w.  Ir  &  CI  Trds  Rev — Apr.  12, 
1918.  The  more  important  physical  prop- 
erties of  firebricks,  with  methods  em- 
ployed for  measurement. 

The  Problems  of  Refractories  (86481). 
2000  w.  Times  Engng  Supp — Apr.  26, 
1918.  Properties  of  silica ;  its  different 
forms ;  presence  of  iron ;  effect  of  carbon, 
etc.,  etc. 
Rubber 

Defects  in  Industrial  Rubber  Goods 
(86303  Aj.  Frederic  Dannerth.  3000  w. 
Met  &  Chem  Eng — May  15,  1918.  Glos- 
sary ■  of  defects  with  suggestions  as  to 
cause  and  prevention. 
Stellite 

Deloro  Smelting  &  Refining  Co..  Ltd., 
Deloro,  Ont.  (86319).  Ills.  4500  w.  Cin 
Fndman — May,  1918.  The  home  or  stel- 
lite— a  non-ferrous  alloy  of  cobalt  and 
other  metals. 
Sulphuric  Acid 

Sulphuric  .Acid  and  the  War  (86453  A). 
T.  E.  Thorpe,  iioo  w.  Nature — .Apr.  11, 
1918.    Uses  in  war,  new  sources,  etc. 

MEASUREMENT 

Air-Compressors 

Testing  an  Air-Compressor  (86238  A). 
Walter  S.  Weeks.  Ills,  t'^oo  \\.  We»t 
Eng — May,   1918. 

Balancing  Machine 

The  Carwen  Dynamic  Balancing  Ma- 
chine (85984).  G.  Douglas  Wardrop. 
Ills.  3000  w.  A  A  Wkly — Apr.  29,  1918. 
Principle  and  construction  of  the  machine, 
with  general  notes. 

Calorimeter 

An  .Oneroid  Calorimeter  for  Specific 
and  Latent  Heats  (86031  A).  Nathan  S. 
Osborne.  Ills.  25  pp.  U  S  Bur  Stds— 
Apr.  6,  1918.  Designed  for  measurement 
of  heats  of  a  certain  class  of  materials 
adapted  for  use  in  artificial  refrigeratioa 

Dilution 

Heats  of  Dilution  and  Their  Variations 
with  Temperature  (86313  B).  Frank  R. 
Pratt.  Ills.  33  pp.  Fkn  Inst.  Jl— May. 
1918.     Research  work  and  apparatus. 

Dynamometers 

Commercial  Dvnamometers  (86244  A). 
P.  Field  Foster.  'Ills.  1800  w.  Mech  Wld 
-.Apr.  26,  1918.  Serial,  ist  part.  De- 
scribes some  of  the  commercially  appli- 
cable types. 

Equilibrium  Diagram 

The  Iron-Carbon  Equilibrium  Diagram 
and  It";  Practical  Usefulness  (8(1212  A). 
H.  C.  11.  Carpenter.  6500  w.  Engng — 
.■Vpr.  12.  igi8.  Serial,  1st  part.  Shows 
how  the  diagram  has  been  constructed 
and  illustrates  its  practical  use. 

Gauge  Testing 

Optical  Projection  Apparatus  for  Test- 
ing Gauges  (86223  A).  Ills.  1500  w. 
Engr — .Vpr.  ig,  1918.  Details  of  projection 
apparatus  and  the   requirements  ami  use. 

Gravity 

The  Value  of  "e'  in  Engineering  and 
Physical  Work  (86001  A).  Sanford  A. 
Moss.  .Map,  9  pp.  Gen  Elec  Rev — May, 
1918.  Effect  of  variations  in  the  intensity 
of  gravity,  with  data  for  corrections. 
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Guns 

Long  Range  Artillery  Calculation  (86365 
A).    George  Greenhill.    2000  w.    Engng— 
Apr.    26,    1918.      Methods    of   -calculating 
long  range  fire. 
Machine  Stresses 

Stresses  in  Machines  When  Starting  or 
Stopping  (86191  Aj.  F.  Hyraans.  (Ab- 
stract.) His.  2500  w.  A  S  M  E,  Jl— 
May,  1918.  Method  for  their  determina- 
■  tion,  taking  account  of  inertia  and  elas- 
ticity. 
"Mass" 

The  Much  Abused  Term  "Mass"  ui  En- 
gineering  Calculations    (86241    A).      Carl 
■  Bering  paper  discussed  by  John  C.  Traut- 
wine,  Jr..  with  replv  by  Carl  Hering.   2500 
w.    E  Cb  Phila,  Jl— May,  1918. 
Measuring  Machine 

Measuring  Templets  and  Screw  Threads 
With  a  Microscopic  Measuring  Machine 
(85976  A).  Franklin  D.  Jones.  Ills.  1500 
w.  Machy— May,  1918.  Construction  and 
adjustment  of  measuring  machine  and  ap- 
plication for  testing  accuracy. 
Record  Chart 

An  Improved  Progress-ol-W  ork  Chart 
(86314  B).  F.  J.  Schlink.  700  w.  Fkn 
Inst.  Jl — May,  1918.  Describes  a  .  simple 
and  compact  type  of  running  record  chart 
of  interest  and  value  to  industrial  plants 
and  testing  laboratories. 

Steel  Balls 

The  Elastic   Indentation   of   Steel   Balls 
.  Under  Pressure  (86192  A).    C.  A.  Briggs, 
W.  C.  Chapin,  and  H.  G.  Heil.  (Abstract. ) 
1500  w.     A  S  M  E,  Jl— May,   1918.     Ex- 
periments and  results. 
Turbine  Blading 

Stresses  in  Turbine  Blading  (86303  A). 
Gerald  Stoney.    2200  w.    Engng— Apr.  26. 
1918.    Methods  used  in  estimating  stresses. 
Viscosity 

Standard  Substances  for  the  Cahbra- 
tion  of  Viscometers  (86028  A).  Eugene 
C  Bingham  and  Richard  F.  Jackson.  Ills. 
27  pp.  U  S  Bur  Stds— Apr.  6,  1918.  Re- 
search ;  measurement  of  viscosity,  etc. 
Weighing  Scale 

Stabilized-Platform  Weighing  Scale  of 
Novel  Design  (86140).  Frederick  J. 
Schlink.  Ills.  26  pp.  U  S  Bur  Stds. 
Tech  paper  106 — Mar.  12,  1918.  Theory 
and  design  of  a  new  type  of  check-stabil- 
ized weighing  scale,  with  copy  of  patent. 
POWER  AND  TRANSMISSION 

Belts 

Belt  Practice  (85990).  \V.  F.  Schap- 
horst.  1600  w.  Pwr  Pt  Eng — May  i, 
1918.     Care  of  belts ;   formula   for   fabric 

•  belts. 
Canada 

Canada's  Water  Powers  and  Their  Re- 
lation to  the  Fuel  Situation   (86274).     J. 

B.  Challies.  Ills.  2500  w  Can  Min  Jl— 
May  I,  1918.  Extracts  from  a  paper  be- 
fore Can.  Soc.  of  C.  E.  Discussion  of 
■present  fuel  and  power  situation. 

Elevators 

Operation  and  Maintenance  of  Eleva- 
tors— Arrangement  of  Cables  (86558).  R. 
H.  Whitehead.  Ills.  1500  w.  Power — 
May  28,  1918.  Oifferent  ways  of  roping 
up  the  winding-drum  tvne  of  elevator  ma- 
chine for  overhead  and  Ijasement  installa- 
tions. 

Gear  Drives 

Efficiencv   of   Gear    Drives    (86187   A). 

C.  M.  Allen  and  F.  W.  Rovs.  Ills.  1800 
w.  (Abstract.)  A  S  M  E,  Jl— May. 
1918.  Theory  of  apparatus  used  an,d  meth- 
od of  testing. 

•Indicators 

Transmitting'  Crosshead   Motion  to  the 

•  Indicator  (85987).    C.  E.  Anderson.     Ills. 
V  1800  w.     Pwr  Pt  Eng— May  i,  1918.     Di- 
rections for  making  reducing  motion. 


Pov/cr  By-Products 

The  Power  By-Product  Problem  (86133 
A),  T.  Roland  WoUaston.  From  a  paper 
before  the  Soc.  of  Engrs.  1800  w.  Colly 
Gdn — Apr.  12,  1918.  Possibilities  of  gas- 
recovery  system. 

A  Survey  of  the  Power  By-Product 
Problem  (86390  A).  T.  Roland  WoUas- 
ton. Abstract  of  paper  before  Soc.  of 
Engrs.  Ills.  3000  w.  Ir  &  CI  Trds  Rev 
— Apr.  12  1918.  Estimates  and  possibili- 
ties. 

Tidal  Power 

Tidal  Power  (86480).  Ills.  3200  w. 
Times  Engng  Supp — Apr.  26  1918.  Pos- 
sible methods  of  utilizing  the  energy  of 
ocean  tides.    Theoretical  considerations. 

Water  Powers 

The  Government  and  the  Water  Powers 
t86230).  An  interview  with  Hon.  Frank- 
lin K.  Lane.  1800  w.  Power — May  14, 
1918.  Discusses  the  administration's 
water-power  bill. 

STEAM  ENGINEERING 

Boilers 

Supporting  Effect  of  Boiler  Heads 
(86358).  Neil  M.  MacDonald.  1500  w. 
Power — May  21,  1918.  Finding  the  allow- 
able pressure  in  a  boiler. 

Boiler  Settings  (86557),  Charles  H. 
Bromley.  Ills.  1600  w.  Power — May  28, 
1918.  One  of  a  number  of  articles  on 
boiler  settings  for  various  stokers  under 
the  many  different  boilers  adapted  to 
high-volatile  coals. 

The    Boiler   Inspector's   Work    (85972). 
M.  T.  Glenn.     2500  w.     Power — Apr.  30, 
IQ18.     Describes  work,  tools  used,  etc. 
Coal  Handling 

See  same  heading   under   Transporting 
and  Conveying. 
Condensation 

Steam  Condensation  (86130  A).    A.  Ar- 
nold.    1800  w.     Elec  Rev — Apr.   12,  1918. 
Explanation  of  the  process. 
Corliss,  George  Henry 

The  "One  Hundredth  Anniversary"  of 
(jeorge  Henry  Corliss  (86229).  H.  F. 
Mueller.  Ills.  Power — May  14,  1918.  An 
account  of  the  life  and  work  of  the  in- 
ventor of  the  Corliss  engine. 
Engine  Design 

A  Comparative  Study  in  Steam- Engine 
Design  (86287  A).  F.  S.  Bauer.  1200  w. 
Univ  Col  Jl  Eng— April,  1918.  Third  in- 
stallment in  a  discussion  of  the  effects  of 
design  when  important  operating  condi- 
tions are  varied. 
Entropy 

Entropy  (86257).    C.  A.  Joerger.     Dia- 
grams.    1500  w.     Pwr   Pt  Eng — May   15, 
1918.    What  it  is  and  how  to  use  it. 
Exhaust  Steam 

The  Economical  Employment  of  Aux- 
iliary Exhaust  Steam  (86260  A).  E.  E. 
Wilson.  Diagram.  1700  w.  U  S  Nav 
Inst,  Pro — April,  1918.  Method  of  recov- 
ering waste  heat,  giving  outline  of  plant. 
Fuels 

Burning  Dust-Bearing  Coal  (86531).  L. 
A.  Stenger.  1500  w.  Elec  Wld — May  25, 
1918.  Results  of  tests  to  determine  how 
this  fuel  can  be  burned  efficiently. 

Les  Combustibles  Inferieurs  (86492  B). 
L.  Renie.  Ills.  2800  w.  La  Nature — 
.'Kpr.  13,  1918.  Furnaces  and  stokers  for 
burning  low-grade  fuels  and  manufactur- 
ing wastes. 

E.xperience  With  Powdered  Coal 
(86338).  A.  E.  Maclnnes.  Ills.  2000  w. 
Elec  Wld— May  18,  1918.  Method  of  pre- 
paring and  burning.     Results  of  tests. 

The  Burning  of  Pitch  and  Creosote 
Mixtures  (86217  A).  Ills.  2000  w.  Engr 
— Apr.  19,  1918.  Difficulties  encountered 
and  efforts  being  made  to  extend  their 
successful  use. 


Furnace  Air 

Temperatures  of  Furnace  Air  and  Flue 
Gases  (86258).  W.  F.  Schaphorst.  1500 
w.  Pwr  Pt  Eng— May  15,  1918.  Saving 
due  to  increasing  temperature  of  air  sup- 
plied and  decreasing  flue  gas  temperature. 

Grate  Area 

Figuring  Furnace-Grate  Area  (86556). 
Ills.  2500  w.  Power — May  28,  1918. 
Rules  followed  by  a  number  of  manufac- 
turers. 

Leaks 

Capitalization  Value  of  Steam  Leaks 
(86092).  R.  von  Fabrice.  Chart.  1000  w. 
Power — May  7,  1918.  Capitalization  value 
from  saving  a  pound  of  steam  per  hour. 

Pitch 

Pitch  As  A  Fuel  (86479).  2000  w. 
Times  Engng  Supp — Apr.  26,  1918.  Its 
use  for  firing  steam  boilers. 

Soot 

Soot,  Its  Effects,  and  Removal  (86005). 
Charles  L.  Hubbard.  Ills.  2500  \v.  INatl 
Engr — May,  1918.  Nature  of  soot  and  its 
insulating  effects ;  removal  and  types  of 
soot  blowers. 

Steam  Practice 

Investigation  of  the  Uses  of  Steam  in 
the  Canning  Factory  (86189  A).  Julian 
C.  Smallwood.  Ills.  5500  w.  (Abstract.) 
A  S  M  E,  Jl— May,  1918.  Principles  and 
best  practice  in  the  use  of  steam. 

Value  of  Higher  Steam  Pressures 
(86205).  J.  T.  Foster.  800  w.  Elec  Wld 
— May  II,  1918.  Statement  of  yearly  sav- 
ing which  can  be  realized  from  higher 
steam  pressures. 

Steam  Turbines 

Advantages  of  Superheated  Steam  and 
Its  Effect  on  Turbine  Efficiency  (86207 
A).  Eskil  Berg.  1500  w.  .\m  Soc  Mar 
Dftn,  Jl — Jan.,  1918.  Explains  reasons  for 
its  great  economical  value. 

Turbine  Bearings 

Some  Notes  on  Turbine  Bearings  and 
Their  Lubrication  (86359).  Charles  H. 
Bromley.  2000  w.  Power — May  21,  1918. 
Data  gathered  from  many  sources. 

TRANSPORTING  AND  CONVEYING 

Coal   Handling 

Labor- Saving  Coal  Handling  for  the 
Factory  Power  House  (86560  A).  Regi- 
nald Trautschold.  Ills.  6500  w.  Ind 
Man — June,  1918.  Conveying  machinery 
used  in  modern  power  houses.  Compares 
costs  of  various  types. 

Conveying  Plant 

Layout  of  a  Modern  Conveying  Plant 
(86178).  Ills.  2500  w.  Auto  Ind— May  9, 
1918.  Three  systems  installed  in  factory 
at  Wayne,  Mich.,  showing  latest  practice 
in  gravity,  overhead,  and  chain  methods. 

Cranes 

See  same  heading  under  Industrial 
Management,  Welfare  and  Safety. 

Handling 

Typical  ;Mechanical  Handling  of  Miscel- 
laneous Articles  (86561  A).  A.  B.  Proal, 
Jr.  Ills.  1500  w.  Ind  Man — June,  1918. 
Gives  typical  installations  for  handling 
classified  material.  No  conveyor  is  cap- 
able of  handling  all  kinds  of  goods. 

Hoist 

A  35-Ton  Wagon  Hoist  for  Steel  Works 
(86360  A).  Ills.  1400  w.  Elec  Rev- 
Apr.  19,  1918.  -An  installation  of  electric- 
ally-driven hoisting  machinery  recently 
put  in  service  in  England. 
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COMMUNICATION 

Telegraphy 

I  Telegrari  In  Italia  (86464  B).    I.  Bru- 
nelli.    1000  w.    L'Industria — Mar.  31,  1918. 
Development  and  status  of  the  telegraph 
system  in  Italy. 
Telephone  Conduits 

Construction  Methods  and  Equipment 
Employed  in  Construction  of  Suburban 
Telephone  Conduits  (86124  A).  Ills.  1500 
w.  Min  Eng— May,  1918,  Data  on  con- 
struction with  trenching  machine  in  su- 
burban districts. 
Telephony 

Manual,  Automatic,  or  Semi-Automatic^ 
(8623s  A).  F.  A.  Worn  and  G.  S.  Ma- 
comber.  8  pp.  Tel  Engr— May,  1918. 
Discussion  of  the  relative  advantages  and 
limitations.  United  States  Bureau  of 
Standards  report  on  the  Washington  sit- 
uation. 

Traffic  Conditions  and  the  Manager 
(86325).  W.  I.  Howard.  2500  w.  Tele- 
phony—May 18,  1918.  Mechanical  oper- 
ation of  the  plant  as  distinguished  from 
its  manual  operation.  Relations  of  man- 
ager to  the  traffic  requirements. 

I  Telefoni  In  Italia   (86461  B).     L.  A. 
Zanni.      3200    w.      L'Industria— Mar.    15, 
1918.      Development    and   growth   of    the 
telephone  system  in  Italy. 
Train  Telephone 

Telephone  Reaches  a  Moving  Train 
(86102  A).  Ills.  1400  w.  Ry  &  Loc  Eng 
—May,  1918.  Test  made  by  the  Canadian 
Government. 

ELECTRO-CHEMISTRY 

Batteries 

Large  Storage  Batteries  (86490).  1500 
w.  Times  Engng  Supp— Apr.  26,  1918. 
Use  of  such  batteries  in  power  stations. 

Electric  Furnaces 

Electric  Furnaces  for  Heat  Treatment 
(86146  A).  T.  F.  Baily.  Abstract  of 
paper  before  Cleveland  Soc.  of  the  Assn. 
of  Iron  and  Steel  Elec.  Engrs.  Ills.  2500 
w.  Iron  Age— May  9,  1918.  Types  of  re- 
sistance furnaces. 

Fulton's  Electric  Zinc  Furnace  (86305 
A).  Ills.  1500  w.  Met  &  Chem  Eng— 
May  IS,  1918.  Details  of  a  zinc  smelting 
process  devised  by  Charles  H.  Fulton. 

Stobie  15-Ton  Electric  Furnace  (86393 
A).  lUs.  2500  w.  Ir  &  CI  Trds  Rev- 
Apr.  12,  1918.  Commercial  possibilities  of 
large  as  compared  with  small  electric  fur- 
naces, with  description  of  furnaces  named. 

Electrochemical   Industries 

The  Future  of  the  American  Electro- 
chemical Industry  ( 8629S  A).  S.  W. 
Maher.  1300  w.  Met  &  Chem  Eng— May 
15.  I9'8.  Factors  likely  to  affect  the  fu- 
ture development,  with  particular  refer- 
ence to  advantages  offered  by  the  South, 

The  Possibilities  for  the  Devolpment 
of  Chemical  Industries  in  the  Southern 
States  (85996  A).  Richard  K.  .Meade. 
3500  w.  Met  &  Chem  Eng — May  i,  1918. 
Survey  of  the  power,  fuel  and  basic  raw 
materials  suitable  for  chemical  develop- 
ment. 

Nature's  Gift  to  the  Electrochemist  at 
Muscle    Shoals     (85992    A).      Willis    G, 

Waldo.  Ills.  2500  w.  Met  &  Chem  Eng— 
May  I,  1918,  Outlines  the  hydro-electric 
project  on  the  Tennessee  River,  reviewing 

the  universal  resources  of  the  region  and 

the  possible  development  of  industry. 
Electroplating 

What  Is  the  Matter  With  My  Nickel 
Solution?  (86010).  E.  P.  Later.  3000  w. 
Fndry— May,    1918.      Difficulties    of    the 

plates  considered  and  some  remedies. 


ELECTRO-PHYSICS 

Electromagnets 

Solenoids  and  Electromagnets  (85078 
A).  Charles  A.  Clark.  Ills.  2500  w. 
Machy— i\Ia\,  19 18.  Principles,  propor- 
tions, and  applications  in  various  kinds  of 
machmes. 

Filter  Presses 

Washing  in  Filter  Presses  (86300  A) 
D.  R.  Sperry.  Ills.  1500  w.  Met  &  Chem 
Eng— May  15,  1918.  Considers  in  detail 
the  construction  'and  operation  of  filter 
presses  for  various  "industrial  uses.  Fourth 
part. 

Hysteresis 

Note  Sur  Les  Pertes  Dans  Les  Toles  De 
Fer  Aux  Frequences  filevees  (86451  D) 
M.  Latour.  2700  w.  Bui  Soc  Interna- 
tionale des  £lectricienes— Mar.,  1918. 
Losses  m  iron  plates  at  high  frequencies : 
hysteresis  and  Foucault  currents. 

Loadstones 

Galileo  and  Magnetism:  A  Study  in 
Loadstones  (86344  N).  J.  J.  Fahie.  Ills. 
2500  w.  Instn  E  E,  Jl— April,  1918.  Re- 
views Galileo's  earlv  researches  in  mag- 
netism. 

Mechanical  Equivalent 

L'Equivalent  IMecanique  De  La  Lumiere 
(86456  B).  A.  Boutaric.  2500  w.  L'ln- 
dustrie  filectrique— Apr.  10,  1918.  Me- 
chanical equivalent  of  light  and  calcula- 
tion of  radiation  from  different  sources. 
Radiography 

See   same   heading   under   Illumination. 
Reactance  Coils 

Repulsion  and  Mutual  Inductance  of 
Reactance  Coils  with  the  Same  Axis 
(86019  A).  H.  B.  Dwight.  1000  w. 
Elec  Jl— May,  1918.  Gives  formulae  and 
results  plotted  in  curves. 
Reactors 

Installation     and     Care     of     Reactors 
(86067).     M,  E.  Skinner.     3000  w.     Elec 
Wld— May   4,    1918.      Factors    of    impor- 
tance in  their  operation. 
Thermionic  Valve 

The  Evolution  of  the  Thermionic 
Valve  (86345  N).  R.  L.  Smith-Rose. 
Ills.  9000  w.  Instn  E  E,  Jl— April,  1918. 
Explains  the  term  and  traces  the  devel- 
opment and  uses. 

Tungsten 

Emissivity  of  Straight  and  Helical  Fil- 
aments of  Tungsten  (860^0  A).  W.  W. 
Coblentz.  Ills.  17  pp.  U  S  Bur  Stds— 
.\pril  6,  1918.  Data  on  the  radiation  from 
the  inside  and  outside  of  the  turn  of  a 
helically  wound  tungsten  filament  in  an 
atmosphere  of  nitrogen, 

GENERATING  STATIONS 
Auxiliaries 

Control  of  Station  .\uxiliaries  (S6204) 
Ills,  rooo  w.  Elec  Wld— May  it,  1918. 
Methods  used  to  good  advantage  by  Chi- 
cago compan.\'. 

Batteries 

I^rge  Batteries  for  Power  Purposes 
(86429  N).  E.  C.  McKinnon.  Ills,  17 
pp.  Instil  E  E — April  25,  1918.  Evolu- 
tion, design,  standardization,  high-tension 
batteries,  central  station  batteries,  con- 
trol, etc. 

See  also  same  heading  under  Electro- 
chemistry. 

Coal  Conservation 

Getting  .More  Kiiergv  Out  of  Coal  in 
the  Power  Plant  (86328).  Hartlev  LeH, 
Smith.  3000  w.  Elec  Ry  Jl — May  18, 
1918,  Points  on  low  coal  consumption 
and  high  efficiency. 


Condensers 

■  P^«-Charged  Condensers  in  Series  and 
m  Parallel  (86417  D).  V,  Karapetoflf. 
2000  w.  A  I  E  E,  Pro-May,  191S.  In- 
vestigates the  action  of  a  pre-charged 
condenser  used  as  a  booster  in  series  with 
some  source  of  e.  m.  f.  for  charging  an- 
other condenser.  Deduces  the  equations 
ot  a  general  network  of  such  condensers. 
Explains    Delon's   apparatus. 

Daylight-Saving 

The  Effect  of  Daylight  Saving  on  Load 
(66203  L  1600  «-.  Elec  Wld-May  11, 
1916.  Uata  and  curves  showing  how  the 
dayhght-saving  law  affects  central  sta- 
tions m  the  middle  west. 

Electrical  Plants 

f^-^?T,^    i\'    Electrical    Power    Plants 
(86j07  Aj.    Harry  Webber.   7  pp.   Keigh- 
ley  Assn   Engrs-1916-17.     Covers   a  pe- 
riod of  about  twenty  years. 
Electric  Power 

Relation  of  Load-Factor  to  Operating 
tost  ot  Electric  Drive  (86086).  D  R 
Shearer.  2500  w.  Elec  Rev,  Chi— May" 
4,  1918.  Importance  of  maximum  de- 
mand and  load-factor  on  charges  for 
electric  power. 
Germany 

Les  Distributions  D'filectricite  En  Alle- 
magne  (86498  B).  J.  De  Soucv.  Ills 
3200  w.  Genie  Civil— Apr.  27.  1918.  Dis- 
tribution of  electrical  energv  in  Germany. 
Present  status  and  the  tendencv  toward 
State  monopoly. 

Hydro-Electric 

Hydro-Electric  Power  in  Relation  to 
Industry  (S5995  A).  J.  A.  Johnson.  4500 
w.  Met  &  Chem  Eng— May  i,  1918.  In- 
quiry into  the  classification  of  industries 
and  water-power  developments  with  a 
view  to  securing  efficiency. 

Hydro-Electric  Power  in  India  (864S7). 
1200  w.  Times  Engng  Supp— Apr.  26, 
1918.  Its  present  status  and  possible 
further  development. 

The     Automatic     Hydroelectric     Plant 
(86416   D).     J,    M,    Drabelle   and   L.    B. 
Bonnett,     Ills,     10  pp.     A  I  E  E,  Pro- 
May,  1918,     Plant  at  Cedar  Rapids,  Iowa, 
Interconnection 

Interconnected  Power  Svstems  of  the 
South  (S5997  A).  Ills,  and  Map.  10  pp. 
Met  &  Chem  Eng— May  i,  1918.  Hj'dro- 
electric  systems  of  independent  compa- 
nies operating  in  five  states  are  connected 
into  one  vast  transmission  system. 
Rates 

Engineering  Data  Necessarv  for  an 
Electric  Rate  Determination  (86424  B), 
Bert  H.  Peck,  with  discussion.  27  pp. 
W  est  Soc  Engrs.  Jl— Jan.,  1918.  Outlines 
methods  followed,  showing  how  diversi- 
fied an  investigation  is  essential. 
Stations 

Six-Unit  Station  Will  Develop  165,000 
Kw.  (86068).  Ills,  2000  w.  Elec  Wld- 
May  4,  1918,  Features  of  the  latest  addi- 
tions to  the  Northwest  Generating  Station 
of  the  Commonwealth  Edison  Co. 

Future  Location  of  Central  Power  Sta- 
tions (86093).  Dever  C.  Ashmead.  Map, 
2500  w.  Power— May  7,  1918.  Suggests 
that  the  country  be  divided  into  districts 
each  served  by  electric  power  generated 
by  central  stations  located  at  sources  of 
fuel  supply. 

New  20,000-Kilowatt  Steam  Plant  at 
WatcHoo  (86552).  Ills,  2000  w.  Elec 
Rev.  Chi— May  25,  torS.  New  turbine 
station  ncaring  completion  in  Iowa. 
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Summer  Load 

Economic  Aspects  of  Summer  Load 
(86532).  1800  w.  Elec  Wld— May  25, 
1918.  Serial,  ist  part.  Features  of  a  class 
service  which  yields  profitable  revenue. 

GENERATORS    AND    MOTORS 

Alternators 

Sudden  Short  Circuits  of  .-Mternators 
(86337).  N.  S.  Diamant.  2500  w.  Elec 
Wld— May  18,  1918.  Critical  exposition 
of  electromagnetic  phenomena  attending 
sudden  short  circuits. 

Sustained  Short-Circuit  Phenomena  and 
Flux  Distribution  of  Salient-Pole  .Alter- 
nators (86415  D).  N.  S.  Uiainant.  Ills.  60 
pp.  A  I  E  E,  Pro— May,  1918.  Shows 
that  all  the  complicated  phenomena  of 
s.  s.  c.  can  be  explained  by  taking  proper 
account  of  certain  details  and  secondary 
effects. 

Notes  on  the  Maintenance  of  Turbo 
Alternators  (86132  A).  L.  Pokes.  Ills. 
5500  w.  Colly  Gdn — Apr.  12,  1918.  Sys- 
tems of  ventilation ;  air  filtering ;  clean- 
ing ;  over  excitation,  etc. 

The  Commutator  Machine  as  the  Stand- 
ard Single-Phase  Type  (86361  A).  F. 
Creedy.  Abstract  of  paper  before  the 
Assn.  of  Supervising  Electricians.  2200 
w.  Elec'n — Apr.  19,  1918.  Serial,  ist  part. 
Advances  claims  for  the  universal  employ- 
ment of  the  commutator  motor  on  single- 
phase  circuits  to  the  exclusion  of  the  sin- 
gle-phase induction  motur. 
Asynchronous  Motors 

Moteurs  Asvnchrones  A  Courants  Alt- 
ernatifs  (8645'5  B).  J.  A.  Montpellier. 
Ills.  3300  w.  LTndustrie  filectrique — 
Apr.  10.  1918.  Serial,  ist  part,  .■\syn- 
chronous  motors  on  alternating  current 
under  conditions  of  short  circuited  rotor. 
Automatic   Control 

Automatic  Control  for  Electric-Motors 
(86343  N).     Frank  Broadbent.    Ills.     1600 
w.     Beama  Jl — April,   1918.     Typical   ap- 
plications illustrating  method. 
Flashing 

The  Flash   Suppressor    (86017  A).     N. 
W.  Storer  and  F.  T.  Hague.    Ills.    3500  w. 
Elec  Jl — May,  1918.    Suppresses  the  causes 
of   flashing.     Describes   tests. 
Inductor  Type 

Characteristics  of  the  Inductor  Type 
Generator  (85962).  Millard  C.  Spencer. 
Ills.  3000  w.  Elec  Rev,  Chi — .\\>r.  2;. 
191 7.  Standard  type  for  wireless  stations. 
Method  of  operation,  testing,  etc. 
Machine    Output 

Versuch  technische  Beitrage  zur  Aus- 
laufmethode  (86469  B).  A.  Imhof.  Ills. 
3700  w.  Schweiz  Elektrotech  Verein  Bui 
— Mar.,  1918.  Review  of  methods  for  de- 
termining the  output  of  machines  of  dif- 
ferent sizes ;  iron  losses,  etc. 
Motors 

Braking  of  Electric  Motors  (86020  A). 
E.  M.  Bouton.  Ills.  4500  w.  Elec  Jl— 
May,  1918.  Dynamic  braking  principles 
and  applications,  advantages  and  disad- 
vantages ;  friction  brakes,  etc. 

Electric  Motors  (85988).  Gordon  Fox. 
Ills.  4000  w.  Pwr  Pt  Eng — May  I,  iQiS. 
Serial,  ist  part.  Types  of  machines,  their 
construction  and  characteristics. 

Performance  of  Polyphase  Induction 
Motors  (85947).  Justin  Lebovici.  Ills. 
2500  w.  Elec  Wld — Apr  27,  1918.  Com- 
pares commonly  used  types.  Points  on 
which  choice  should  depend. 

ILLUMINATION 

Churches 

L'ficlairage  filectrique  Des  Eglises 
(86470  B).  A.  Boutaric.  Ills.  3000  w. 
L'lndustrie  filectrique — Apr.  25,  1918.  .Ar- 
rangement and  intensity  of  lighting  units 
for  church  interiors. 


Department   Stores 

The  (jeneral  Level  of  Illumination  In- 
tensities in  Large  Department  Stores  of 
.New  York  City  (86272  C).  W.  F.  Little 
and  J.  F.  Dick,  with  discussion.  3300  w. 
Ill  Eng  Soc,  Trans — Apr.  30,  1918.  Re- 
in )rt  of  a  recent  investigation. 
Illumination    Design 

J-undamcntals  of  Illumination  Design 
(86002  A).  Ward  Harrison.  Ills.  10  pp. 
(jen  Elec  Rev — May,  igi8.  Serial,  ist 
part.  Outlines  principles  entering  into 
ilhimination  design. 
Indirect  Lighting 

.\n  Indirect  Lighting  System  in  a  Tex- 
tile Plant  (86273  C).  George  Wrigley. 
Ills.  5000  w.  Ill  Eng  Soc,  Trans — Apr. 
,?o,  1918.  Describes  a  system  using  the  lar- 
gest approved  size  high  efficiency  incan- 
descent lighting"  unit,  arranged  to  give  the 
best  possible  working  conditions. 
Industrial   Lighting 

Industrial  Lighting  Curtailment 
(86407).  C.  E.  Clewell.  Ills.  2500  w. 
.\m  Mach — May  23,  1918.  Question  of 
coal  conservation.  Quantity  of  light  used 
for  shop  purposes  none  too  great. 
Mechanical    Equivalent 

See      same      heading      under      Electro- 
Physics. 
Office   Lighting 

Lighting  of  Offices  and  Drafting 
Rooms  (86355).  Ward  Harrison.  2500 
w.  Elec  Rev,  Chi — May  18,  1918.  Serial, 
1st  part.  Discusses  office  lighting  on 
modern  lines — quantity  and  quality  of 
light  needed. 
Photometers 

See   same  heading  under  Measurement. 
Radiography 

Single-Impulse  Radiography  (Instanta- 
neous): Its  Limitations  and  Possibilities 
(86141  N).  Robert  Knox.  5000  w.  Instn 
E  E — April  II,  1918.  Apparatus;  devel- 
opment of  method ;  uses. 
Schools 

Report  on  Code  of  Lighting  School 
Buildings  (86271  C).  Ills.  15  pp.  Ill 
Eng  Soc,  Trans — .April  30,  1918.  Aims  to 
serve  as  a  guide  in  improving  lighting 
conditions. 

MEASUREMENT 

Alternating  Currents 

Precise  Measurement  of  Alternating 
Currents  (86206).  C.  O.  Gibbon.  Ills. 
2000  w.  Elec  Wld — May  11,  1918.  Ele- 
ments of  two  identical  electrodynamome- 
ters  so  connected  in  Wheatstone  bridge 
that  a.  c.  through  elements  can  he  ascer- 
tained by  measuring  d.  c.  that  produces 
zero  torque. 

Galvanometers 

-A  Study  of  Electromagnetic  Moving 
Coil  Galvanometers  for  Use  in  Alternat- 
ing-Current Measurements  (86027  A). 
Ernest  Weibel.  Ills.  35  pp.  U  S  Bur 
Stds — April  6,  1918.  Theory,  construc- 
tion and  performance,  uses. 

Graphic   Wattmeters 

The  Value  of  Graphic  Instruments  in 
Improving  Motor  Drive  (86356).  T.  S. 
Montcomery  and  W.  B.  Bray.  Ills.  1500 
w.  Elec  Rev  Chi — May  18,  1918.  Graphic 
wattmeters  permit  detail  study  and  im- 
proved operation  of  motors. 

Inductance 

Self-Inductance  of  Short  Reactance 
Coils  (86530).  H.  B.  Dwight.  800  w. 
Elec  W'ld— May  25,  1918.  Formulas  and 
methods  of  using  information  derived. 

Induction    Meters 

Influence  Des  Variations  Journalieres 
De  La  Frequence  Sur  Les  Indications 
Des  Compteurs  DTnduction  (86450  D). 
.-V.  Durand.  3400  w.  Bui  Soc  Interna- 
tionale des  filectriciens — Mar.,  1918.  In- 
fluence of  daily  variations  on  accuracy  of 
induction  type  meters. 


Iron    Properties 

Thermoelectric  Measurement  of  Criti- 
cal Ranges  of  Pure  Iron  (86026  A). 
George  K.  Burgess  and  H.  Scott.  Ills. 
1800  w.  U  S  Bur  Stds— April  6,  1918. 
Investigations,  giving  methods  and  re- 
sults. 
Loads 

Predicting  Load  on  Residence  Circuits 
(86202).  P.  O.  Reyneau.  1(300  w.  Elec 
Wld — May  11,  1918.  Data  of  assistance 
in  making  estimates  of  future  require- 
ments. 
Magnetic    Uniformity 

Determination  of  the  Degree  of  Uni- 
formity of  Ears  for  Magnetic  Standards 
(86025  A).  Raymond  L.  Sanford.  Ills. 
2500  w.  U  S  Bur  Stds— .April  6,  1918. 
Describes  method  for  determfnmg  the 
degree  of  magnetic  uniformity  along  the 
length  of  a  strai.ght  bar :  effect  of  non- 
uniformities,  etc. 
Photometers 

.An  ".Average  Eye"  for  Heterochro- 
matic  Photometry,  and  a  Comparison  of 
a  Flicker  and  an  Equality-of-Brightness 
Photometer  (86029  A).  'E.  C.  Critten- 
den and  F.  K.  Richtmyer.  26  pp.  U  S 
Bur  Stds — April  6,  1918.  Experimental 
data,  showing  the  difference  to  be  ex- 
pected in  individuals. 
Wire    Sizes 

Determination  of  Economical  Power 
Circuits  (86^28).  P.  O.  Revneau.  1200 
w.  Elec  Wld— ^lay  25,  191S.  Method  of 
deriving  curves  \vhich  show  the  most 
economical  wire  size. 

POWER    APPLICATIONS 
Bakery 

Operating  Features  of  ^lotor  Drive  in 
a  Bakery  (86084).  Ills.  1000  w.  Elec 
Rev,  Chi — May  4,  1918.  Central  Station 
service  used  by  Century  Biscuit  Co.,  In- 
dianapolis. 
Cooking 

See   Kitchens,  under  Industki.^l  Man- 
.v.E.MENT,  Welfare  and  Safctx. 
Clutch 

Electro-Magnetic  Clutch  for  a  Planing 
Machine  (86250  A).  Ills.  1800  w.  Engr 
— April  26,  1918.  Details  of  what  is 
claimed  to  be  a  thoroughly  practical  mag- 
netic clutch,  manufactured  in  Kilmarnock. 
Diathermy 

Diatliermy :  The  Use  of  the  Electrical 
Current  to  Raise  the  Temperature  of  the 
Body  in  the  Treatment  of  Disease  (86142 
N).  E.  P.  Cumberbatch.  2000  w.  Instn 
E  E — April  II,  1918.  The  current  used; 
construction  of  diathermy  machine ;  ap- 
plication, etc. 
Fuel 

Fuel  Economy  and  Electricity  (86489). 
1000  w.  Times  Engng  Supp — Apr.  26, 
1918.  Possibilities  of  coal  saving  by  in- 
stallation of  various  electrical  appliances 
for  domestic  use. 
Heating 

Elektrische  Warmeerzeugung  fiir  in- 
dustrielle  Anlagen  (86467  B).  F.  Rut- 
gers. Ills.  2700  w.  Schweizerische  Bau- 
zeitung — April  27,  1918.  Various  exam- 
ples of  electric  heating  for  manufactur- 
ing operations.  Core  ovens,  water  heat- 
ing, etc. 
Reduction    Gears 

-An  Interesting  .Application  of  a  Reduc- 
tion (iear  (86018  .A).  T.  E.  Keating. 
Ills.  1500  w.  Elec  Jl — May.  1918.  De- 
tails of  an  installation  at  Hastings,  W. 
Va.,  which  has  proved  successful  in  four 
years  of  service. 
Rolling    Mills 

Rolling  Mills  and  Their  Electrical 
Equipments  (86379  A).  G.  M.  Brown. 
.Abstract  of  paper  read  before  the  Cleve- 
land Instn.  of  Engrs.  3500  w.  Ir  &  CI 
Trds  Rev — March  i,  1918.  Serial,  1st 
part.  Determining  the  electrical  plant 
necessary  for  a  specified  output,  etc. 
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Steel   Plant 

Electrical  Equipment  of  the  Mark  Steel 
Plant  (86199).  Joseph  P.  Collopv.  Ills. 
3000  \v.  Elec  Rev,  Chi— May  11,  1918. 
Complete  electric  drive  in  large  new  plant 
manufacturing  steel  conduit,  pipe  and 
plates. 
Water   Works 

See   Electrification,   under   Civil   E.xgi- 
NKERING,    Water  Supply. 
Winding   Engines 

Electric  Winding  Engines  (86131  A). 
John  F.  Perry.  3000  \v.  Elec'n — .April 
5,  igi8.  Describes  chief  systems  and  dis- 
cusses their  merits  as  compared  with 
steam   methods. 

TRANSFORMERS 
Current-Transformers 

Current-Transformer  Connections 
(8597I)-  W.  R.  Woodward.  Ills.  1600 
w.  Power — Apr.  30,  1918.  Describes  two 
types  of  construction,  and  discusses  the 
reverse  "V"  and  the  star  connections. 
Inspection 

Transformer  Inspection  as  Economic 
Measure  (85949).  Ills.  4000  w.  Elec 
Wld — Apr.  25,  1918.  Methods  of  caring 
for  apparatus  and  detecting  flaws. 

TRANSMISSION     AND     DISTRIBU- 
TION 
Conduits 

Some  Comments  on  Conduit  Benders 
(85964).  Terrell  Croft.  Ills.  700  w. 
Elec  Rev,  Chi — Apr.  27,  1918.  Serial, 
1st  part.  Describes  types  and  comments 
on  their  use. 


CIVIL  ENGINEERING 

Earthing 

The  Development  of  an  Efficient  Earth- 
ing System  (86383  A).  J.  P.  Forster. 
Read  before  .Assn.  of  Min.,  Elec.  Engrs 
Ills.  6000  w.  Ir  &  CI  Trds  Rev— March 
29,  1918.  Experiences  in  the  earthing  of  a 
large  electrical  system  feeding  a  group  of 
mine  collieries. 

Germany 

See  same  heading  under  Generating  Sta- 
tions. 

Interconnection 

Operation  of  Interconnected  Svstems 
'86335)-  J.  P.  Jollvman.  Ills.  &'  Map. 
1200  w.  Elec  AVld— May  18,  1918.  Ex- 
periences in  connection  with  one  of  the 
most  extensive  inter  connected  networks. 
Lightning  Arresters 

Lightning  Arrester  Spark  Gaps  (86418 
Di.  Chester  T.  Allcutt.  Ills.  20  pp.  A  1 
E  E,  Pro— May,  1918.  Describes  a  new 
form  of  high-voltage  lightning  arrester 
gap.  Results  of  tests  are  highb,   favorable. 

Les  Xouvelles  Normes  Relatives  a  I'in- 
stallation  des  Partonnerres  (86468  B). 
3S00  w.  Schweiz  Elektrotech  Verein  Bul 
—Mar.,  1918.  Xew  standards  for  installa- 
tion and  maintenance  of  lightning  conduc- 
tors on  buildings  adopted  by  Swiss  Asso- 
ciation of  Electrical  Engineers. 
Line   Construction 

Standardization  of  Overhead  Construc- 
tion (859481.  H.  E.  Wulfing.  Ills.  1700 
w.  Elec  \\'\d — Apr.  27,  1918.  Considera- 
tions that  determined  the  types  of  line 
construction  now  used. 
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Lines 

Special  Transmission-Line  Problems 
(86066).  Ills.  2500  w.  Elec  Wld— May 
4.  19 18.  How  some  difficulties  peculiar  to 
long  spans  have  been  overcome. 

Iron  Wire  for  Transmission  Lines 
(85963).  W.  T.  Ryan.  1500  w.  Elec 
Rev,  Chi— Apr.  27,  1918.  Relative  advan- 
tages of  iron  and  copper. 

Load   Centers 

Determining  of  Load  Centers  of  Cir- 
cuits (86231).  Terrell  Croft.  Ills.  1200 
w.  Power — May  14.  1918.  Exnlains  the 
location  of  load  centers  of  electric  circuits. 

Overcharged   Wires 

Court  Decisions  on  Accidents  from 
Overcharged  Service  Wires  (86553). 
Chelsea  C.  Sherlock.  1800  w.  Elec  Rev, 
Chi— May  25.  1918.  Resume  of  several 
important  cases. 

Poles 

Substitutes  for  Cedar  Poles  (86236  A). 
L.  M.  Klauber.  Ills.  1800  w.  Tel  En'gr- 
May,  1918.  Part  of  the  report  of  the  En- 
gineenng  Committee  for  the  Pacific  Coast 
section,  X.  E.  L.  A. 

Switching 

Safety  Features  in  Switching  Installa- 
tions (86529).  M.  M.  Samuels  and  F.  N. 
Bechoff.  2000  w.  Elec  Wld— May  25, 
1918.    Recommendations. 

Underground 

Interesting  Underground  Distributing 
System  at  Astoria,  Oregon  (86200').  Ills. 
1200  w.  Elec  Rev,  Chi— May  11.  1918. 
Details  of  convenient  routing  of  gas. 
telephone  and   electric   systems. 
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BRIDGES 

Abutments 

Bridge  Abutment  Has  Pier  Footings  and 
Curved  Wings  (86444).  Jonathon  Jones. 
Ills.  1000  w.  Eng  News-Rec — May  23, 
1918.  Old  creek  bed  necessitates  special 
abutment  and  wing  design  for  undergrade 
bridge. 

Design 

Continuous  Trusses  of  Silicon  Steel 
Feature  New  Allegheny  River  Bridge 
(86041).  Ills.  4500  w.  Eng  Xews-Rec — 
May  2,  1918.  Departure  from  precedent 
in  bridge  design :  minimum  weight  de- 
sired for  economy  and  to  facilitate  can- 
tilever erection. 

Esthetics  in  Bridge  Design  (86352).  J. 
A.  L.  Waddell.  Ills.  3300  w.  Ry  Rev- 
May  18,  1918.  From  a  paper  in  The  Amer- 
ican City,  -V.   y.     Beauty  and  harmony. 

Earthquake    Damage 

Guatemala  Earthquake  Shifts  Steel  Via- 
duct on  Its  Piers  186442).  \\'.  T.  Penney. 
1000  w.  Eng  Xews-Rec — May  23,  1918. 
Tower  legs  move  several  inches  on  their 
bases  in  different  directions. 

Hell    Gate 

The  Hell  Gate  Arch  Bridge  and  Ap- 
proaches r  f  the  Xew  York  Connecting 
Railroad  Over  the  East  River  in  Xew 
York  City  (85923  D).  1000  w.  .\  S  C  E, 
Pro — April.  1918.  Continued  discussion 
of  O.  H.  Ammann's  paper. 

Trestle 

Reinforced  Concrete  Railway  Trestle 
at  Toronto  (8.5935).  -Arthur  F.  Wells. 
Ills.  1000  w.  Can  Engr— Apr.  25,  1918. 
Xew  3-track  structure.  Premoulded  con- 
crete T-slabs  rest  on  concrete  bents  sup- 
ported on  concrete  spread  footings. 

CONSTRUCTION 
Coal  Waste 

Suggestions  for  Saving  Coal  in  Con- 
struction Operations  (86282).  George  E. 
Ladd.  Notes  from  Public  Roads.  .3000  w. 
Eng  &  Con — May  15,  1918. 


Concrete 

Two  New  Designs  of  Houses  of  Con- 
crete Throughout  (86291).  Ills.  900  w. 
Eng  Xews-Rec — May  16.  1918.  One  has 
units  poured  in  wire  cloth  forms  with  air 
space  in  walls,  other  uses  cement-gun 
and  pre-cast  beams. 

Unit-Built  Concrete  Dwellings  at 
Youngstown.  Ohio  (86226).  Harvey 
Whipple.  Ills.  1800  w.  CI  Age — May  11, 
1918.  Details  of  fireproof  dwellings  for 
Youngstown  Sheet  and  Tube  Co. 

Emergency   Construction 

Emergency  Construction  Work  Due  to 
War  Conditions,  with  Especial  Reference 
to  the  Construction  Division  of  the  Army 
(86549  D>.  George  W.  Fuller.  70  pp. 
.A  S  C  E,  Pro— May,  1918.  Deals  partic- 
ularly with  the  housing  of  the  new  U.  S. 
Xational  Army,  and  lessons  from  experi- 
ence with   emergency  construction  work. 

Floors 

The  Flat-Slab  System— A  Topical  Dis- 
cussion (86409  B).  Ills.  37  pp.  Engrs' 
Soc  W  Penn.  Pro— Feb.,  1918. 

What  Is  a  Good  Concrete  Floor? 
(86565  A).  Leonard  C.  Wason.  2200  w. 
Ind  Man — June.  1918.  Methods  of  pre- 
paring and  laying  such  floors ;  treatment 
of  the  material  after  it  is  placed,  etc. 

Housing 

Housing  the  Low  Paid  Workman 
(86162  D).  William  Roger  Greeley.  Ills. 
1500  w.  -Arch  For— April,  1918.  Experi- 
ment in  government  aid  under  direction 
of  the  Massachusetts  Homes  Commission. 

Housing  Our  Shipyard  Workers  (86105 
.A  ).  Waldon  Fawcett.  2500  w.  Int  Mar 
Eng— May,  1918.  Delayed  by  lack  of 
housing  facilities. 

Housing  the  Single  Worker  (86164  D). 
Waller  H.  Kilham  Ills.  3'koo  w.  Arch 
For — April.  T918.  The  designing  of  board- 
ing houses. 


Housing  Types  for  Workmen  in  Amer- 
ica (86156  D).  Charles  C.  Mav.  Ills. 
3500  w.  .Arch  For — April,  1918.  Survey 
of  various  types  used  and  their  prime  es- 
sentials discussed. 

Jefferson  Rouge,  the  Development  of 
Solvay  Process  Company,  Detroit.  Mich. 
(86157  DV  Ills.  500  w.  .Arch  For— 
-April.  1918.  Plans  carried  out  by  Mann  & 
MacXeille,  architects  and  town  planners. 

The  Multifamily  House  for  Industrial 
Housing  (86573  A).  Henr\-  .Atterhurv 
Smith.  Ills.  700  w.  Ind  Man— June, 
1918.  Method  of  development  to  secure 
housing  efficiency  and  economy. 

Living  Close  to  the  Melting  Pot  (86163 
D).  Marguerite  Walker  Jordan.  Ills. 
.^000  w.  Arch  For — -April,  1918.  Sugges- 
tions for  meeting  conditions  of  housing 
imposed  by  foreign-born  laborers. 

Methods  of  Economy  in  Housing  Con- 
struction (86158  D).  Charles  A.  Whitte- 
more.  3502  w.  .Arch  For— .April.  1918. 
Suggestions  that  make  for  economy  and 
phases  of  the  problem 

The  .Architect's  Relationship  to  an  In- 
dustrial Housing  Development  (86154  D). 
Perry  R.  MacNeille.  2500  w.  .Arch  For — 
.Aprii,  1918.  Outlines  the  general  organi- 
zation and  methods   for  handline. 

The  Essential  Principles  of  Industrial 
Village  Development  (86152  DV  John 
Xolen.  Ills.  4000  w.  .Arch  For— April, 
1918.  Problems  in  industrial  connnunity 
development  are  discussed  in  detail. 

The  Financial  Aspect  of  Industrial 
Housing  (86t6o  D).  C.  Stanley  Taylor. 
4500  w.  .Arch  For — April.  1918.  Study 
of  projects  for  financing  plans  for  better 
housing  of  workers. 

War-Time  Housing — .A  Supreme  Op- 
nor'tunity  (86151  D").  .Andrew  Wright- 
Crawford.  Ills.  2i;oo  w.  .Arch  For — 
April,  1918.  The  effect  of  poor  housing; 
the  standards  in  England  and  Scotland; 
and  the  needs  of  .America. 
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Industrial   Towns 

Broader  Economy  in  the  Maintenance 
of  an  Industrial  Viflage  (86161  D).  Hor- 
ace B.  Mann.  2500  w.  Arch  For— April, 
tgiS.  Analysis  of  economical  mainten- 
ance and  management.  ,o<;  ,r 

Elmwood  Park,  Bethlehem,  Pa.  (86155 
D)  George  S.  Welsh.  Ills.  700  w.  Arch 
For— April,  1918.  Development  for  hous- 
ing workmen  of  the  Bethlehem  Steel  Co. 

The  Oevelopment  of  the  Midvale  Steel 
Company,  Coatesville,  Pa.  (86113  D).  W. 
Leslie  Walker.  Ills,  noo  w.  Arch  I-or 
-April,  1918.  Describes  town  planned 
with  a  view  to  health  and  happiness. 

Tyrone,  New  Mexico,  the  Development 
of  Phelps-Dodge  Corporation  (86159  K> 
Ilh.  1000  w.  Arch  For— April,  1910- 
Work  of  Bertram  Grosvenor  Goodhue. 
Details  of  houses. 
Reinforced    Concrete  ^  ,       ,         j 

Revised  Code  of  Bureau  of  \ards  and 
Docks  for  Design  of  Reinforced  Concrete 
Structures  (86437)-  2500  w.  Eng  &  Con 
^,l2.\  22.  1918.  Main  features  of  the  re- 
vised code. 
Swimming   Pool  u     ,    d    u 

Lar^e  Outdoor  Suimniing  Pool  Built 
in  Circular  Form  (86441  >■  C.  E  Bliss. 
Ills,  !20o  w.  Eng  News-Rec— May  23, 
IQ18.  Bottom  increasing  in  depth  toward 
center  is  paved  with  reinforced  concrete. 
IRRIGATION  AND   RECLAMATION 

Drainage  . 

The  Outlook  for  Land  Drainage  for  the 
Year   1918    (86122   A).     A.   H.   Beitman. 
1200  w.     Mun  Eng— May,  1918.     Import- 
ance of  reclamation  of  waste  lands. 
Reconstruction 

Wooden  Trestle  Replaced  Piecemeal  by 
Concrete  Structure  (86046).  Ills.  700  w. 
Eng  News-Rec— May  2.  1918.  Work  in 
San  Joaquin  irrigation  district. 

Rio   Grande 

Big  Returns  from  Irrigation  in  Lower 
Vallev  of  the  Rio  Grande  (86539)-  W. 
D.  Hornaday.  Ills.  1200  w.  Mfrs  Rec— 
May  23,  1918.  Results  from  reclaimed 
land. 

Sugar  Beets 

Sugar  Beet  Irrigation  (86366  A).  W. 
L.  Powers.  900  w.  Aust  Min  Stan— April 
4,  1918.  Methods  and  practices  to  be  used 
in  this  form  of  beet  culture. 

MATERIALS    OF    CONSTRUCTION 

Brick 

Composition  of  Refractory  Silica  Brick 
(86527).  J.  S.  McDowell.  2000  w.  Eng 
&  Min  Jl— May  25,  1918.  _  _Chang;es  in 
composition  undergone  by  silica  brick  in 
the  burning  process. 
Cements 

Crystalloids  Against  Colloids  in  the 
Theory  of  Cements  (86516  N).  Henry 
Le  Chateler.  2000  w.  Faraday  Soc — 
Jan.,  1918.     A  study  of  the  nrohlem. 

Is  the  Setting  of  Cement  Mainly  a  Phys- 
ical or  a  Chemical  Process?  (86520  N). 
John  G.  A.  Rhodin.  1000  w.  Faraday  Soc 
— Jan.,  1918.     Investigations. 

The  Mechanism  of  the  Setting  Process 
in  Plaster  and  Cement  (86515  N).  Cecil 
H.  Desch.  3000  w.  Faraday  Soc — Jan., 
1918.  Examines  hypotheses  and  the  evi- 
dence adduced  in  their  support,  indicating 
the  nature  of  discrepancies. 

The  Setting  of  Cement  in  Its  Relation 

to    Engineering    Structures     (86519    N). 

Bertram  Blount.     1300  w.    Faraday  Soc — 

Jan.,  1918.     Theory  and  practical  aspect. 

Concrete 

Effect  of  Alkali  Soils  on  Concrete 
(86165).  J.F.Greene.  Abstract  of  paper 
before  Can.  Soc.  of  C.  E.  1000  w.  Eng  & 
Con — May  8,  1918.  Discussion  with  spe- 
cial reference  to  conditions  in  Western 
Canada. 
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Permeabilitv  of  Concrete  by  Water 
(86348  A).  B.  J.  Smart  and  A.  Morrison. 
Read  before  Eng.  Assn.  of  N.  S.  W.  Ills. 
2500  w.  Aust  Min  Stan— Apr.  18,  1918. 
Report  of  tests,  with  review  of  work  car- 
ried out  by  \Vig  and  Bates. 

Revolutionary  Results  Obtained  by  Pro- 
portioning Water  in  Concrete  Tests 
(86047).  ''Duff  A.  Abrams.  1500  w.  Eng 
News-Rec — May  2,  1918.  Importance  of 
ratio  of  water  to  cement. 
Mortar 

Ancient  and  Modern  Mortar  (86522  N). 
W.  J.   Dibdin.     1700  w.     Faraday   Soc — 
Jan.,  191!^.     A  comparison. 
Piling 

Durability  of  Untreated  Piling  Above 
Mean  Low  Water  ( 859.33  )■  Mabel  E. 
Thorne  and  C.  H.  Teasdale.  2500  w.  Eng 
&  Con— Apr.  24,  1918.  A  study  by  the 
questionnaire  method,  made  by  the  Forest 
Products  Laboratory. 
Portland    Cement 

The  Constitution  and  Hvdration  of 
Portland  Cement  (86517  N).  A.  A.  Klein. 
4500  w.  Faraday  Soc — Jan.,  1918.  A 
stud\-  and  review  of  the  subject. 

The  Effect  of  the  Addition  of  Suitable 
Slag  on  the  Setting  Properties  of  Port- 
land Cement  (86521  N).  E.  Deny  and  E. 
H.  Lewis.  1200  w.  Faraday  Soc — Jan., 
1918.    Research  work. 

The  Setting  and  Hardening  of  Port- 
land Cement  (86518  N).  G.  A.  Rankin. 
3000  w.  Faraday  Soc— Jan.,  1918.  The 
constitution  of  Portland  cement  clinker, 
discussing  the  hydration  of  the  constitu- 
ents. 
Reinforced    Concrete 

Reinforced  Concrete  Theory  Without 
the  Aid  of  Formulas  (86283  A).  Charles 
A.  Ellis.  4000  w.  Eng  Ed— April,  1918. 
Serial,  ist  part.  Explains  how  a  course 
in  the  theory  might  be  conducted. 
T-Beams 

Reinforced  Concrete  T-Beam  Design 
and  Investigation  (86285  A).  W.  C.  Hunt- 
ington. 3500  w.  Univ  Col  Jl  Eng— April, 
1918.  Deals  primarily  with  moment  cal- 
culations. Diagram  and  formulas. 
Timber 

Effect  of  Moisture  Reabsorption  on 
Compressive  Strength  of  Air-Dried  Tim- 
ber (86186  A).  Irving  H.  Cowdrey.  (Ab- 
stract.) 4000  w.  A  S  M  E,  Jl— May, 
1918.     Investigations  and  conclusions. 

Victorian   Forests   and   Their   Manage- 
ment   (86347    -^)•     Ills.      1300   w.     Aust 
Min  Stan— Apr.  18,  1918.    Serial,  ist  part. 
Primary  needs  of  the  timber  industry. 
Wooden  Containers 

The  Use  of  Wood  in  Chemical  Appa- 
ratus (86302  A).  A.  W.  Schorger.  3500 
w.  Met  &  Chem  Eng— May  15,  1918-  Re- 
sults of  an  inquiry  by  the  Forest  Prod- 
ucts Laboratory  regarding  experience  with 
wooden  containers. 

MEASUREMENT 

Hell   Gate   Bridge 

Stress  Measurements  on  the  Hell  Gate 
Arch    Bridge    (85924   D).     Ills.     3500   w. 
A   S   C  E,   Pro— April,   1918.     Continued 
discussion  of  paper  by  D.  B.  Steinman. 
Weirs 

Verification  of  the  Bazin  Weir  For- 
mula bv  Hydro-Chemical  Gaugings  (86.- 
551  D)'.  20  pp.  A  S  C  E,  Pro— May, 
1918.  Continued  discussion  of  paper  by 
Floyd  A.  Nagler,  Jr. 

MUNICIPAL 

Activated  Sludge 

The  Fertilizing  Value  of  Activated 
Sludge  (86021  B).  George  G.  Nasmith 
and  G.  P.  McKay.  Ills.  2800  w.  Jl  Ind 
&  Eng  Chem— May,  1918.  Report  of 
experiments  showing  it  a  most  valu- 
able fertilizer. 
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City  Building 

Engineering  Features  of  the  Social 
Hall  Ave.  Development  (86546  A).  W. 
E.  Turner.  Ills.  2000  w.  Utah  Soc 
Engrs,  Mthly  Jl — March,  1918.  Work  in 
Salt  Lake  City  in  street  planning,  etc. 
Refuse 

Garbage  and  Refuse  Disposal  on  the 
Mesaba  Iron  Range,  Minnesota  (86264 
A;.  E.  J.  Hawley.  2000  w.  Af  Eng 
Soc  Minn,  Bui — May,  1918.  Types  of 
incinerators  used  in  three  municipalities. 
Sanitation 

Some  Experimental  Apparatus  for 
Sanitary  Engineers  (86143  A).  Charles 
L.  Walker.  Ills.  1200  w.  Corn  C  E 
— March,  1918.  Apparatus  for  deter- 
mining the  number  of  bacteria  in  air, 
and  for  measuring  small  amounts  of 
gas  used  as  a  disinfectant. 
Sewage  Treatment 

Recent  Improvements  to  Sewage 
Treatment  Plant  at  Alliance,  Ohio  (86,- 
119  A).  R.  Winthrop  Pratt.  Ills.  2000 
w.  Mun  Eng — May,  1918.  History  of 
sewage  treatment  at  Alliance,  recent 
improvements  and  details  of  plan. 

Some  Points  Worth  Considering  in 
the  Design  of  Sewage  Treatment 
Works  (86121  A).  John  H.  Gregory. 
1800  w.  Mun  Eng — May,  1918.  General 
arrangement  and  accessibility,  grit 
chambers,  screens,  open  channels,  tool 
house  and  other  details. 
Sewerage 

Water  Supply  and  Sewerage  of  Re- 
creation Camps  at  Lake  Geneva.  Wis- 
consin (86117  A).  W.  S.  Shields.  Ills. 
1200  w.  Mun  Eng — May,  1918.  Sani- 
tary requirements. 
Sewers 

Method  and  Cost  of  Making  Light 
Joints  in  Pipe  Sewers  (861 18  A).  W. 
W.  Dixon.  Ills.  1000  w.  Mun  Eng- — 
May,  1918.  The  value  of  G-K  com- 
pound in  stopping  infiltration. 

ROADS  AND  PAVEMENTS 

Concrete  Roads 

Methods  and  Cost  of  Constructing  a 
Concrete  Road  in  Southern  California 
(86003).  E.  Earl  Glass.  Ills.  1200  w. 
Eng  &  Con — May  i,  1918.  Replacing 
an  oiled  earth  road  with  3.62  miles  of 
bituminous  surfaced  concrete  pavement 
on  a  disintegrated  granite  base. 

Wear  Resisting  Values  of  Various 
Aggregates  for  Concrete  Roads  Indi- 
cated (86043).  H.  S.  Mattimore.  Ills. 
1000  w.  Eng  News-Rec — May  2,  1918. 
New  machine  generates  impact  stresses. 
Results  of  tests  on  paving  brick. 
County  Highways 

The  Rational  Method  of  Determining 
Types  of  Roads  for  a  County  Bond 
Issue  (86425  B).  William  Walter  Marr, 
with  discussion.  27  pp.  West  Soc 
Engrs,  Jl — Jan.,  1918. 
Gravel   Roads 

Grave!     Roads     (86288    A).      H.     E. 
Phelps.      1800    w.      Univ    Col    Jl    Eng— 
.\pril,     1918.      Defects    of    construction 
and   maintenance  are  considered. 
Military  Roads 

Military  Highways  (86312  B).  Lo- 
gan Waller  Page.  13  pp.  Fkn  Inst. 
Jl — May,  1918.    Requirements,  design,  etc. 

Military  Road  Building  Difficult  Even 
in  America  (86292).  Frank  W.  Harris. 
1500  w.  Eng  News-Rec — May  16,  1918. 
Experience  shows  maintenance  to  be 
the  principal  item. 

Road  Builders  at  Work  Close  to 
Front  of  .\merican  Sector  in  France 
(86293).  Robert  K.  Tomlin.  Jr.  Ills. 
2500  w.  Eng  News-Rec — May  16,  1918. 
Maintenance,  reconstruction  and  quar- 
rying proceed. 
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Pavements 

Choosing  Proper  Grades  for  Various 
Types  of  Pavements  (86115  A).  Will- 
iam Alden  Brown.  1300  w.  Mun  Eng 
—May,  1918.  Adaptability  of  different 
types   to   various  grades. 

Construction  Plant  and  Methods  Em- 
ployed in  Building  Reinforced  Concrete 
Roads  at  Camp  Custer,  Battle  Creek, 
Mich.  (861 12  A).  George  A.  Burley. 
Ills.  2500  w.  Mun  Eng — May,  1918. 
Detailed  description  of  the  work. 

Destruction  of  Wood  Block  Pave- 
ment Due  to  Use  of  Tar  in  the  Creosote 
Oil  (861 13  A).  P.  C.  Reilly.  Ills.  800 
w.  Mun  Eng — May,  1918.  History  of 
pavement  laid  in  1909  in  Indianapolis. 

Pavement  Design  and  Construction 
(861 1 1  A).  George  W.  Tillson.  Ills. 
4000  w.  Mun  Eng — May,  1918.  Devel- 
opment, joint  filler,  cushion,  etc. 

Some  Design  and  Constructional 
Features  of  Modern  Brick  Pavements 
(861 14  A).  F.  A.  Churchill.  Ills.  1800 
w.  Mun  Eng — May,  19 18.  Monolithic 
and  composite  type?  are  considered. 
Philippines 

Traffic  Density  Does  Not  Justify 
Building  Roads  for  Heavy  Trucks  in 
Philippines  (86294V  J.  L.  Harrison. 
Ills.  3500  w.  Eng  Xews-Rec — May  16, 
191S.  Philippine  conditions  and  the 
most  economical  kind  of  roads. 
Snow  Removal 

Snow  Removal  Methods  and  Equip- 
ment for  Rochester.  New  York  (86004). 
From  report  of  the  Bureau  of  Munic- 
ipal Research.  2200  w.  Eng  &  Con — 
May  I.  1918.  Study  by  John  T.  Child. 
Tar  Treatment 

Tar  Treatment  of  Streets  and  Bridges 
(86265   A).      G.    F.    Barstow.      1800   w. 
Af    Eng    Soc    Minn,    Bui — May,    1918. 
Details  of  work  in  Stillwater,  Minn. 
Traffic  Count 

.Analysis  of  the  Traffic  Count  in 
Downtown  Chicago  (86545  B).  George 
C.  D.  Lenth.  with  discussion.  Ills.  90 
pp.  West  Soc  Engrs,  Jl — Feb.,  1918. 
The  traffic  problem  and  proposed  Mich- 
igan  .-Vve.  improvement. 

WATER  SUPPLY 

Catskill  Supply 

Xew  York  Citv's  Catskill  Mountain 
Water  Supply  (86500  B).  Alfred  D. 
Flinn.  Ills,  and  Map.  37  pp.  Prof 
Mem — May-June,  lOiS.  Outline  of  the 
system,  description  of  the  works,  etc. 
Dam  Failure 

Failure  of  Part  of  the  Calaveras  Dam 
C86237  A).     Ills.     1500  w.     West  Eng— 
May,    1918.      Earth    dam    in    California, 
250  ft.  high. 
Dams 

Construction  Methods  Used  in  Build- 
ing the  Lower  Reservoir  Datii  of  the 
Balmorhea  Project  (85922  D).  Vernon 
L.  Sullivan.  Ills.  800  w.  A  S  C  E, 
Pro — April,  1918.  Economical  and 
practical  methods  of  constructing  earth 
dams. 

Improving  Arch  .A.ction  in  Arch 
Dams  (86548  D).  L.  R.  Jorgcnsen. 
Ills.  IS  pp.  A  S  C  E,  Pro— May,  1918. 
Reasons  for  arch  shortening:  crown 
deflections ;  deformations ;  outlining  a 
method  for  pressure  grouting  spaces,  etc. 
Distribution 

Improvements  in  Water  Distribution 
System  Under  Efficient  Organization 
f86i85>.  R.  S.  Spalding.  Ills.  1500  w. 
Eng  N'cws-Rec — May  9,  1918.  Recent 
advances  and  savings  in  the  water  dis- 
tribution  system  of  Chicago. 


Electrification 

Electrification  of  Pumping  Stations 
Saves  Coal  and  Money  (86183).  Har- 
rison R.  Cady.  Ills.  1000  w.  Eng 
News-Rec — May  9,  1918.  Philadelphia 
Water  Bureau  combines  several  small 
pumping,  power  and  lighting  loads  at 
one  of  its  smaller  pumping  and  filtra- 
tion plants. 

England 

Water  Supply  in  the  Midlands  (86,- 
491).  1700  w.  Times  Engng  Supp — 
April  26,  1918.  New  water  works  of 
the  Derwent  Valley. 

Filtration 

Coal  Pre-Filter  Prevents  Sand  Ac- 
cretion in  Final  Rapid  Water  Filters 
(86182).  Ills.  1200  w.  Eng  News-Rec 
— May  9,  1918.  Work  at  Lawrence, 
Kan.,  involves  increased '  supply  from 
wells,  complete  purification  plant  for 
iron  and  hardness  removal. 

France 

Water-Supply  at  the  front  in  France 
(86179).  Robert  K.  Tomlin,  Jr.  Ills. 
4000  w.  Eng  News-Rec — May  9,  1918. 
Engineering  work  for  American  forces 
centralized   in   specialists. 

Industrial  Plants 

Watering  and  Unwatering  an  Indus- 
trial Plant  and  Its  Relation  to  the  Pub- 
lic Water  Supply  (86123  A).  William 
F.  Wilcox.  4000  w.  Mun  Eng — May, 
1918.  The  problems  of  industrial  sup- 
ply, the  difficulties  and  differences. 

Metering 

Meters  Help  But  Are  Not  Sufficient 
to  Control  Waste  (86184).  1200  w. 
Eng  News-Rec — May  9,  1918.  Success- 
ful methods  at  Oak  Park,  111. 

Setting  25.000  Meters  Cut  Water 
Consumption  at  San  Francisco  (86180). 
George  W.  Prac}'.  Ills.  1200  w.  Eng 
News-Rec — May  9,  1918.  Methods  and 
costs. 

Pumping  Station 

Louisville  Builds  New  Pumping  Sta- 
tion on  Huge  Open-Well  Caisson  (86,- 
181).  Ills.  2000  w.  Eng  News-Rec — 
May  9,  1918.  First  foundation  of  this 
type  on  the  Ohio  River. 

Purification 

The  Ozone  Method  of  Water  Treat- 
ment and  Some  Examples  of  Recently 
Installed  Industrial  Plants  (86120  A). 
Irwin  D.  Groak.  Ills.  1800  w.  Mun 
Eng — May,  1918.  Processes  of  water 
purification  and  the  ozone  process. 

Waste 

Water  Waste  (86270  A").  Edward  E. 
Wall.  5500  w.  E  Cb  St  L.  Jl— March- 
.\pril,  1918.  Deals  particularly  with 
conditions  in  St.  Louis. 

Water-Works 

Design  and  Construction  of  the  New 
Municipal  Dam  and  Hydro-Electric 
Power  Plant  at  Fort  Dodge,  Iowa  (86,- 
116  A).  Robert  E.  McDonnell.  Ills. 
1000  w.  Mun  Eng — May,  1918.  Details 
of  the  project  and  its  cost. 

Wells 

The  Sinking  and  Lining  of  Large 
Bore  Wells  for  Public  Water  Supplies 
(86197).  W.  H.  Maxwell.  Ills.  2500 
w.  Can  Engr — May  9,  1918.  Details 
of  the  work. 
WATERWAYS  AND  HARBORS 

Canals 

Barge  Canal  Information  (86432I. 
2000  w.  Naut  Gaz — May  25,  1918. 
Methods  of  construction  employed. 
Locks,  dams,  and  gates  described. 

Future  of  British  Canals  (86435). 
2500  w.  Naut  Gaz — May  25,  191S. 
Reasons  why  they  cannot  hope  to  rival 
continental   waterways. 


The  Canal  System  of  New  York  State 
(86431).  Ills,  and  Map.  3500  w.  Naut 
Gaz — May  2S,  1918.  Practical  informa- 
tion from  handbook  issued  bj'  Gen.  W. 
W.   Wotherspoon. 

Waterways  and  the  New  York  Barge 
Canal  (86433).  5500  w.  Naut  Gaz— 
May  25,  1918.  Statistics  and  economic 
principles  of  internal  waterways  in  gen- 
eral and  the  N.  Y.  Barge  Canal  in 
particular. 
Docks 

Power  Plant  Docks  (85989).  R.  von 
Fabrice.  Ills.  1500  w.  Pwr  Pt  Eng 
—May  I,  igi8.  Protection  of  water 
front  and  provision  for  docking  coal 
barges. 
Flood  Control 

Detention  Reservoirs  with  Spillway 
Outlets  as  an  Agency  in  Flood  Control 
(86550  D).  Ills.  20  pp.  A  S  C  E,  Pro 
— May,  1918.  Continued  discussion  of 
H.  M.  Chittenden's  paper. 
German  Waterways 

Lesson  of  the  German  Waterways 
(86436).  2000  w.  Naut  Gaz— May  25, 
1918.  Empire's  commercial  progress 
ascribed  to  development  of  rivers  and 
canals. 

Inland  Waterways 

Our  Inland  Waterways  (86434).  4000 
w.  Naut  Gaz — May  25,  1918.  Devel- 
opment of  terminals  and  facilities  along 
the  Mississippi,  Ohio,  and  Missouri 
rivers. 

Plans  for  the  Development  of  Inland 
Water  Transportation  (86090).  Walter 
Parker.  2000  w.  Ry  Rev— May  4,  1918. 
Argument  for  utilization  of  rivers  and 
canals  as  adjuncts  to  the  railroads. 
Piers 

Norfolk  of  Western  Builds  Terminal 
Piers  at  Norfolk  (86290).  F.  P.  Turner. 
Ills.  3500  w.  Eng  News-Rec— Mav  16^ 
1918.  Timber  sub-structure  with  s'teel- 
frame  shed. 
Piling 

See    same    heading    under    Materials 
ot  Construction. 
Trent 

Trent  Navigation  Improvement  (86488) . 
Ills.  1300  w.  Times  Engng  Supp— .A^pr. 
26.  1918.  Proposed  improvement  of  river 
Trent  between  Nottingham  and  Newark, 
England. 
Weirs 

The  New  Fall  Creek  Weir  (86144  A) 
W.  G.  McClintock.  Ills.  1200  w.  Corn 
C  E— March,  1918.  Details  of  construc- 
tion. 

MISCELLANY 
Engineers 

The  Engineer  in  War  (86427  A).    J.  F. 
Mangold.     Ills.     14  pp.     Pahasapa   Qr— 
•  \pnl.    i9i,«:.      Phases    of    the   work    and 
achievements. 
Engineer  Troops 

The  Organization  and  Duties  of  En- 
gineer Troops  in  the  European  War 
(86286  .\>.  C.  S.  Sperrv.  2^00  w.  Univ 
Col  Jl  l.Msr^.April.  igi8.  Survey  of  the 
work  of  llie  engineer  troops. 
Military  Engineering 

Battle  Front  Transportation  (86;o^  B). 
Roger  Haydock.  Ills.  29  pp.  Prof  Mem 
—May-June,  1918.  System  of  railways, 
roads,  and  cableways  put  in  operation. 

Some  Notes  on  the  Turkish  Trenches 
at  Sannoyait  (86502  Bl.  W.  H.  I^ng. 
Ills.  1800  w.  Prof  Mem— Mav-June, 
1918.  Describes  the  country  and  the 
trenches. 

Suggestions  on  Trench  Construction, 
etc.  (86504  B).  H.  D.  Trounce.  t8  pp. 
Prof  Mem— May-June,  191S.  Various 
kinds  of  trenches,  drainage,  shelters, 
camouflage,  transport,  etc. 
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The  Influence  of  Topography  Upon  the 
Strategy  of  the  European  War  (86240 
A)  Frederick  K.  Morris.  Ills.  550o  w. 
E  Cb  Phila,  Jl— May,  1918.  Interesting 
explanation  of  why  certain  fields  for  bat- 
tles were  chosen. 
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Trench  Oreanization  (86505  B).  Rene 
Radiguet.  ills.  18  pp.  Prof  Mem— 
Mav-June.  1918.  From  "The  Makmg  of 
a  Modern  Army  and  Its  Operations  ni 
the  Field."  General  plan  of  an  intrench- 
incnt   ^\^tem. 
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Cargo   Carrier 

New  Tvpe  of  Cargo  Carrier  Wins 
Favor  on  Pacific  (85929  N)-  R-  C.  Hill. 
1600  w.  Mar  Rev— May,  1918.  Details 
of  a  steel  cargo  vessel  designed  and  built 
on  the  Pacific  Coast. 
Concrete  Ships 

Concrete  Barges  and  Ships  (86iog  A). 
Ills.  3500  w.  Int  Mar  Eng— May,  1918- 
Comparison  with  steel  and  wooden  ves- 
sels.    Report  of  joint  committee. 

Concrete  Cargo  Vessels  (,86309).  T. 
G.  Owens  Thurston.  Ills.  Extracts  from 
a  paper  read  before  the  British  Instn. 
of  Nav.  Archts.  2000  \v.  Naut  Gaz— 
May  II,  1918.  Construction  of  ferro- 
concrete ships,  equipment,  launching,  etc. 

Les  Grands  Cargos  En  Ciment  (86493 
B).  H.  Volta.  Ills.  1200  w.  La  Nature 
—Apr.  13,  1918.  Large  merchant  vessels 
being  built  in  Germany  and  Norway. 

Concrete  Ships  (86208  A).  L.  R.  Fer- 
guson, with  short  discussion.  Ills. 
2000  w.  Am  Soc  Mar  Dftn,  Jl— Jan., 
1918.  The  design,  advantages,  objec- 
tions,  etc. 

Reinforced  Concrete  Ships  (86256). 
Ills.  2500  w.  Pwr  Pt  Eng— May  15, 
1918.  Launching  of  steamship  "Faith," 
and  the  use  of  reinforced  concrete  as  a 
shipbuilding  material. 

lOOO-Ton  Ferro-Concrete  Motor  Ves- 
sel on  the  Alfsen  System  (86364  .'\).  Ills. 
600  w.  Engng— April  26,  1918.  Details 
of  vessels  built  in  Norway. 

The  History  of  Concrete  Barge  and 
Ship  Construction  (86438).  J.  E.  Free- 
man. Abstract  of  paper  before  Eng. 
Soc.  of  Buffalo.  3000  w.  Eng  &  Con 
— May  22,  1918. 
Dry  Dock 

Champlain  Dry  Dock  for  Quebec 
Harbor  (85900  N).  U.  Valiquet.  Ills. 
13  pp.  Can  Soc  C  E— April  25,  1918. 
History  and  description  of  the  work; 
construction,  equipment,  etc. 
Electric  Control 

Electric  Controlling  Appliances  (86,- 
209  A).  W.  E.  Thau.  Ills.  4000  w. 
Am  Soc  Mar  Dftn,  Jl— Jan.,  1918.  Third 
of  a  scries  of  articles  on  electric  ap- 
pliances for  shipboard  service. 
Marine  Engineers 

From    a    Lake    Dredge    to    a    Trans- 
atlantic Liner   (85928  A).     Ills.     3500  w. 
Mar    Rev — May.    1918.      True    story    of 
a   retired  marine   engineer. 
Merchant  Marine 

Future  Design  and  Construction  of 
Merchant  Ships  (86308).  W.  S.  .A.bell. 
Abstract  of  paper  read  before  the  Brit- 
ish Instn.  Nav.  Archts.  6000  w.  Naut 
Gaz — May  11,  1918.  Directions  in  which 
future   research   should  be   encouraged. 


Naval  Repairs 

War-Time  Repairs  in  the  Navy  (86,- 
048).  Frank  A.  Stanley.  Ills.  3500  w. 
Am  Mach— May  2,  1918.  Serial,  ist 
part.  Shows  how  repair  work  is  han- 
dled on  floating  repair  shops. 
Propulsion 

Ljungstrom  Turbo  -  Electric  Ship- 
Propclling  Machinery(  86372  A).  Ills, 
and  Plate.  2500  w.  Engng— May  3, 
1918.  Serial,  1st  part.  Its  application 
to  a  sea-going  ship  in  England,  explain- 
ing the  principle  of  Ljungtrom  tur- 
bine. 
Pump  Tests 

Tests  of  Main  Circulating  Pumps  of 
North  Dakota  and  Nevada  (86052  F). 
S.  M.  Robinson.  Ills,  and  Plates.  2500 
w.  Am  Soc  Nav  Engrs,  Jl— Feb.,  1918. 
Details  of  tests. 
Safety 

Safety  at  Sea  (86485).  1300  w. 
Times  Engng  Supp— April  26,  1918, 
Different  systems  of  signals  for  use 
between  ships  and  shore  stations,  as 
well  as  between  ships  at  sea. 
Salvage 

Salvage  of  the  Argentine  Naval 
Transport  "Pampa"  (86577  A).  L.  H. 
Chandler.  Ills.  2500  w.  U.  S.  Nav 
Inst,  Pro — May,  1918.  Salvage  of  a 
naval  transport  that  went  aground  on 
the  North  Carolina  coast  in  Dec,  I9I7- 
Schooners 

New    Pacific    Coast    Steam    Schooners 
(86108  A).    Ills.    1700  w.    Int  Mar  Eng— 
May,  1918.     Interesting  features  of  wood- 
en lumber  carriers. 
Shipbuilding 

Application  of  Reinforced  Concrete  to 
Ship  Construction  (85934).  Allen  Hoar. 
Ills.  1800  w.  Eng  &  Con— Apr.  24,  1918. 
Essentials  to  success  in  the  application 
of  this  material. 

The  Control  of  Shipbuilding  (86486). 
1300  w.  Times  Engng  Supp-^Apr.  26, 
T91S.  Reorganization  by  the  British  Ship- 
building Advisory  Council.  Negotiations 
with  labor;  standardizing  of  ships,  etc. 

Great  Shipbuilding  Activity  at  Pasca- 
sfoula  and  Vicinity  (86281).  Charles  E. 
Chidsey.  Ills.  2500  w.  Mfrs'  Rec— May 
t6,  1918.  Details  of  plant  and  work  at 
Pascagoula,  Miss. 

How  Can  We  Build  More  Ships? 
(86104  A).  Joseph  W.  Powell.  1800  w. 
Int  Mar  Eng— May.  1918.  Government 
agencies  and  shipbuilders  must  work  to- 
gether. 

Rare  Woods  LTsed  in  Shipbuilding 
(85931  A).  C.  D.  Mell.  500  w.  Mar  Rev 
— .\pril,  1918.  Serial,  1st  part.  Present 
article  deals  with  mahogany  and  how  it 
should  be  used. 
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Analysis 

New  Method  of  Determining  Copper 
(86555).  James  Moir.  1200  w.  Min  & 
Sci  Pr — May  25,  1918.  Method  for  cor- 
rect analysis  dispensing  with  the  large 
quantities  of  potassium  iodide  heretofore 
used. 


Copper 

Copper  in  1916  (86139  N).  B.  S.  Butler. 
55  pp.  U  S  Geol  Surv,  I  :  20— Apr.  22. 
1918.    General  report. 

COAL  AND   COKE 
Cables 

The  Care  and  Testing  of  Colliery  Cables 
(86381  A).  A.  F.  W.  Richards;  Read 
before  meeting  at  Stoke-on-Trent.  Ills. 
6000  w.    Ir  &  CI  Trds  Rev— Mar.  22,  191S. 


Tunnels  and  Galleries 
l-'rom  La  France  Militairc. 
.Mem  —  May -June.  1918. 
structed  by  the  Germans  and  also  by  the 
.Mlies.  Design,  construction  and  mate- 
rials employed. 


Some  Eft'ects  of  War  on  Merchant  Ship- 
building (86426  Ni.  James  Craig,  with 
discussion.  Ills.  30  pp.  Instn  E  &  S 
Scot,  Trans— April,  1918.  Effects  on  la- 
bor, materials,  methods  of  work,  and  on 
design. 

Shipping 

State  Controlled  Shipping  (86310). 
Friim  article  by  John  Hilton,  in  the  Edin- 
burgh Reviezt.:  7500  w.  Naut  Gaz — May 
18,  1918.  History  of  Britain's  merchant 
fleet  since  the  war.  Official  mistakes 
shown. 

Shipyards 

Shipyard  of  Columbia  Engineering 
Works  (86110  A).  Ills.  1500  w.  Int  Mar 
Eng— May,  1918.  Plant  at  Portland.  Ore., 
for  building  wooden  ships. 

Shops 

Man-0-War's  Repair  Shop  is  Unique 
(85927  A).  Ills.  600  w.  Mar  Rev- 
May,  1918.  Features  of  a  modern  battle- 
ship machine  shop. 

Signalling 

Synchronous  Signalling  and  Safety  at 
Sea  (86216  A).  Abstracts  of  lectures  by 
J.  Joly,  before  the  Royal  Instn.  2000  w. 
Engr — Apr.  19.  1918.  Considers  additional 
aids  to  navigation  to  escape  dangers  from 
failure  of  aerial  fog  signals.  Recent  de- 
\  eloiiincnts  in  methods  of  signalling. 

Steam  Winch 

Power  of  a  Steam  Winch  (86210  A). 
S.  H.  Cornell.  Ills.  1000  w.  Am  Soc 
Mar  Dftn,  Jl — Jan..  1918.    Analysis. 

Submarines 

The  Work  of  British  Submarines 
(8(1249  A).  i6(X>  \v.  Engr — Apr.  26,  1918. 
Editorial  on  submarines  of  the  Allies  and 
especially  the  work  of  the  British  during 
the  war. 

Torpedo  Explosions 

Eft'ect  of  Tf.rpedo  Explosions  on  the 
Structure  of  ^Merchant  Ships  (86106  A). 
1200  w.  Int  Mar  Eng--May.  1918.  Re- 
port of  committee  of  Instn.  Nav.  Archts. 
on  cargo  ships  and  mail  and  passenger 
vessels. 

U.  S.  Shipping  Board 

U.  S.  Shipping  Board :  Its  Handicaps 
and  Accomplishments  (86098).  Edward 
N.  Hurley.  Ills.  2500  w.  !\Iar  Eng.  Can 
— .\pril,  1918.  .\ddress  before  Nat.  Ma- 
rine League,  New   York. 

Wooden  Ships 

Build  More  Wooden  Ships  j  86107  A). 
II  J.  Roundy.  2500  w.  Int  Mar  Eng — 
May.  1918.  Plea  for  continuation  of 
wooden  shipbuilding. 

How  Wooden  Ships  .\re  Laid  Oflf 
(85930  .\).  Samuel  J.  P.  Thearle.  Ills. 
4000  w.  Mar  Rev — May,  191S.  Serial,  ist 
part,  .duplication  of  geometry  to  wooden 
shipbuilding. 


Carbocoal 

Carbocoal  (8641 1  D).  Charles  T.  Mal- 
colmson.  2500  w.  .\  I  M  E.  Bui — May. 
1918.  Process  for  the  manufacture  of 
smokeless  fuel  from  high-volatile  coals, 
and  recovery  and  refinement  of  coal-tar 
products  derived.  Characteristics,  uses, 
etc. 
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Coal 

Determination  of  Sulphur  in  Coal 
(863331.  Edwin  M.  Chance.  1800  w.  CI 
Age — May  18.  1918.  Precautions  needed 
to  secure  a  correct  evaluation  of  the  sul- 
phur. 
Coal  Distribution 

Zone  System  for  the  Distribution  of 
Bituminous  Coal  (86228).  Map.  4  pp. 
CI  Age— May  ir,  1918.  Order  of  the  Fuel 
Administration,  with  key  to  consuming 
districts. 
Coal  Handling 

New  .Methods  of  Handling  Coal  Elec- 
trically (%334i-  C.  L.  Packard.  Ills. 
1500  w.  CI  Age— May  18,  1918.  Im- 
provements introduced  recently  at  a  plant 
of  H.  C.  Frick  Coke  Co. 

See  also  same  heading  under  Mechan- 
ical E.VGIXEERIXG,  Transporting  and  Con- 
veying. 
Coal  Mines 

Mud  Injection  in  Coal  Mines  (86211 
A).  Ills.  3300  w.  Engng— April  12, 
1918.  M.  Plassard  urges  this  plan  for 
extinguishing  fires  in  collieries,  for  re- 
covery of  coal  under  unfavorable  con- 
ditions, and  for  ensuring  greater  safety. 
Coal-Seams 

On  the  Splitting  of  Coal-Seams  by 
Partings  of  Dirt  (86317  X).  Percy  Fry 
Kendall,  with  short  discussion.  Ills.  3 
plates.  20  pp.  Instn  Min  Engrs,  Trans- 
April,  1918.  Serial,  ist  part.  Deals  with 
splits  that  rejoin. 
Coal  Storage 

The  Storage  of  Bituminous  Coal 
(860891.  H.  H.  Stoek.  1200  w.  Ry  Rev 
— May  4,  1918.  Resume  of  a  discussion 
before  the  Western  Soc.  of  Engrs.  Con- 
clusions. 
Coal  Washing 

Coal  Washing:  A  Scientific  Study 
(86316  Xi.  Thomas  James  Drakeley, 
with  short  discussion.  40  pp.  Instn  Min 
Engrs,  Trans — .A.pril,  1918.  Scientific  as- 
pects of  coal  washing.  Research  work. 
Coke 

Byproduct  Coke  and  Coking  Opera- 
tions ( 85944 1.  C.  J.  Ramsburg  and  F. 
W.  Sperr,  Jr.  Ills.  4000  w.  CI  Age- 
April  27,  1918.  Serial,  ist  part.  Infor- 
mation relating  to  this  important  indus- 
try. 

Coke  as  Blast-Furnace  Fuel  (8638S  A). 
G.  W.  Hewson.  Abstract  of  paper  and 
discussion  before  Soc.  of  Chem.  Ind. 
1800  w._  Ir  &  CI  Trds  Rev— April  5. 
1918.  Considered  satisfactory  if  the 
hardness  number  is  above  94. 
Coke  Ovens 

Xew  Regenerative  Coke  Oven  Plant  at 
Thornaby  Ironworks  (86346  A).  Fred- 
erick C.  Coleman.  Ills.  1400  w.  Colly 
Gdn — April  19.  1918.  Detailed  descrip- 
tion. 
Colliery  Plants 

Sotne  Useful  Instruments  for  Collierv 
Power  Plants  (86380  .\>.  H.  W.  Raven- 
shaw.  .\bstract  of  paper  and  discussion 
before  the  Midland  Inst,  of  Min..  Civ.  & 
Mech.  Engrs.  Ills.  3000  w.  Ir  &  CI 
Trds  Rev — March  15.  1918.  Deals  mainl> 
with  recording  and  measuring  instru- 
ments. 

Xotes  on  the  Extending  of  Colliery 
Three-Phase  Electrical  Power  Plant 
(86392  A).  L.  Pokes.  4500  w.  Ir  &  CI 
Trds  Re\ — April  12,  1918.  Serial,  ist 
part.  Considerations  when  ordering  new 
plant  to  ensure  that  no  difficulties  will 
be  encountered. 
Compressed  Air 

Compressed  Air  in  the  Coal  Mine 
{862631.  Charles  A.  Hirschberg.  Ills. 
2500  w.  Com  Air — May.  1918.  Methods 
and  advantages :  applications  and  work. 


Concrete 

Concrete  in  Coal  Mine  Service  (86332). 
J.  F.  Springer.     Ills.     4000  w.     CI  Age- 
May   18,   1918.     Gives  details  of  applica- 
tions. 
Explosives 

The  Use  of  Permissible  Explosives  in 
the  Coal  Mines  of  Illinois  (85943  A). 
James  R.  Fleming  and  John  W.  Koster. 
Ills.  102  pp.  U  S  Bur  Mines— Eul.  137. 
Deals  with  the  use  of  permissible  explo- 
sives in  the  coal  mines  of  Illinois. 

Fuel  Conservation  

Methods  Employed  to  Aid  Fuel  Con- 
servation (86353).  2500  w.  Ry  Rev- 
May  18.  1918.  .Abstracts  of  papers  be- 
fore the  Pacific  Ry.  Club  in  San  Fran- 
cisco. Methods  now  in  use  for  saving 
fuel  oil :  educating  men,  systematized 
effort  and  team  w-ork. 
Fuels 

An  Investigation  of  the  Fuel  Problem 
in  the  Middle  West  (86190  A).  A.  A. 
Potter.  (Abstract.).  3000  w-.  A  S  :M  E. 
Jl — May,  1918.  Need  of  more  adequate 
storage,  greater  fuel  economy,  and  more 
careful  regulation  of  quality  to  avert 
emergencies. 

Fuel  Economics  (86277  X).  D.  B. 
Dowling.  4000  w.  Can  Min  Inst,  Bui — 
May.   1918.     Fuel  reserves,  waste,  etc. 

Pulverized  (Toal  for  Industrial  Pur- 
poses (86542).  John  Cutliffe.  Read  be- 
fore Vancouver  Cham.  Mines.  4500  w. 
CI  Age— May  25,  1918.  Shows  that  it 
offers  advantages  over  other  fuels. 
Germany 

Germany's  Coal  Industrv  During  the 
War  (86389  A).  2200  w.  "ir  &  CI  Trds 
Rev — .-Xpril  12,  1918.  Reviews  the  indus- 
try up  to  Oct.,  1916.  when  the  censor 
stopped  publication  of  statistics. 
Glass 

Xotes  on  a  Gas-Coke-Producer-Fired 
Glass  Tank  Furnace  for  the  Production 
of  White  Glass  (86375  A).  A.  B,  Rox- 
burgh. Ills.  1500  w.  En-rng — May  3. 
1918.  Detailed  description. 
Gravity  Tracks 

Gravity  Track  System  at  Anthracite 
Coal  Breakers  (86443').  F.  X.  Rupprecht. 
Ills.  2500  w.  Eng  News-Rec — May  23, 
1918.  .\dvantages  and  disadvantages  of 
five  typical  layouts. 
Lignites 

Combustion  of  North  Dakota  Lignites 
With  Suggestions  for  Desi,gn  of  Furnaces 
(85970).  Henry  Krcisingcr.  Ills.  .^000 
w.  Power — .\pr.  30,  1918.  Results  of  in- 
vestigations in  the  use  of  lignite'. 
Lymn  System 

Lymn  By-Product  Producer-Gas  Plant 
and  the  Utilization  of  Low-Grade  Fuel? 
(86401  A").  Ills.  2200  w.  Ir  &  CI  Trds 
Rev— Mar.  8,  1918.  Details  of  the  plant  at 
the  Fushun  mines  in  Manchuria. 
Mine  Control 

The  Future  Control  of  Coal  Mines 
(86224  A).  G.  H.  D.  Cole,  with  discus- 
sion. 4000  w.  Colly  Gdn — .Apr.  26,  1918. 
.Addresses  at  Newcastle  favoring  control 
by  trade  union. 
Mine  Supplies 

Handling  Material  and  Supplies  at  Coal 
Mines  (86082).  R.  M.  Magraw.  Ills. 
2500  w.  CI  .Age- May  4,  1918.  Describes 
a  centralized  material  storage  where  ac- 
counts arc  kept  of  everything. 
Organization 

Coal    Company    Organization     C8.594.^)- 
W.  AV.   Bedo«      2.=;oo  w.     CI   .Ane—  Anr. 
27.  1918.    Adoption  of  an  efficiency  system 
with  good  results. 
Prices 

Graphic       Determination       of       Prices 
(86541).    J.  D.  Skinner.    600  w.    CI  Age 

May  25,  1918.     Curves  for  determining 

the  varying  prices   for  different   size?  of 
coal  at  the  mine. 


Steam  Turbines 

The  Steam  Turbine  as  .Applied  to  Col- 
lierv  Work  (86377  A).  P.  J.  Plevin.  2500 
w.  Ir  &  CI  Trd  Rev— Mar.  i,  1918.  Read 
before  .Assn.  of  Min.  Elec.  Engrs.  Deals 
with  effects  of  changes  resulting  from  war 
conditions.  Advantages  of  prime  movers 
of  different  types  under  present  conditions. 

United  States 

Coals  of  the  United  States  (86357). 
2000  w.  Power — May  21,  1918.  Serial, 
1st  part.  Gives  proximate  analyses  of 
typical  coals  of  the  U.  S.,  to  be  followed 
by  articles  on  fuels  and  types  of  stokers 
and  furnaces  best  adapted  to  them. 

Vancouver 

Coal  Industry  of  Vancouver  Island 
(86083).  Robert  Dunn.  1800  w.  CI  .Age 
— May  4,  1918.  In  flourishing  condition. 
Development  in  progress. 

Washery 

Xew  Steel  Washery  of  the  Locustdale 
Coal  Company  (86540).  Wilbur  L.  Cross. 
Ills.  2500  w.  CI  Age— May  25,  1918. 
Rapid  erection  work  at  Germantown,  Pa. 

Waste 

Waste  in  Coal  in  Canada  (86297  X). 
W.  J.  Dick,  with  discussion.  28  pp.  Can 
Min  Inst.  Bul— May.  IQ18.  The  value  and 
waste  of  coal. 

GEOLOGY 

Arsenic 

Xotes  on  the  Geology  of  Jibbenbar  and 
the  State  Arsenic  Mine  (86034  N).  H.  J 
Jensen.  Ills.  &  Maps.  30(X>  w.  Qnsd  Gov 
Min  JI— I\Iar.  15,  1918.  Location,  physiog- 
raphy, geology,  lodes,  present  prospecting 
operations. 
Diamonds 

The  Formation  of  Diamond  (86371  .A). 
Charles  A.  Parsons.    Ills.    5000  w.    Engng 
— Mav  3,  1918.    Lecture  before  the  Inst,  of 
Metal's.  May  2.  1918. 
Manchester.   Eng. 

The  Geolo<r>of  Manchester  as  Re\  ealed 
by  Borings  (86315  X).  George  Hickling. 
with  bibliography  and  discussion.  2  Plates. 
60  pp.  Instn  Min  Engrs,  Trans— -April, 
1918.  Information  from  the  investigation 
of  the  geolog\-  of  the  Lancashire  Coal- 
field, dealing  mainly  with  proving?  of 
strata  in  sinking  boreholes  to  water  bear- 
ing strata  for  supplying  water  for  indus- 
tries. 
Petroletxm  Geology 

Supcrticial  Dip  of  Marine  Limestone 
Strata.  A  Factor  in  Petroleum  Geolog>' 
(86262  B).  Kirtlev  F.  Mather.  Ills.  2.;oo 
w.  Ec  Geol— May,  1918.  Factors  of  im- 
(lortT'nce  to  petroleum  geologists. 
Salt  Domes 

The  Theorv  of  Volcanic  Origin  of  Salt 
Domes  (8641'^  D).  E.  L.  de  Golver.  5000 
w.  A  1  M  E,  Bul— May,  1918.  Review  of 
the  various  theories  of  volcanic  origin  for 
salt  dome?,  discussing  the  supposed  Mexi- 
can anaIog\'. 

IRON    AND    STEEL 

Blast-Fumaces 

Blast-Furnace  Practice  (86369  A).  6500 
w.  I'jigng- May  3,  1918.  Report  of  Iron 
and  Steel  Institute  Committee  No.  2,  for 
blast  furnace  practice  in  the  United  King- 
dom. 

Fuel  Economv  in  Blast  Furnaces 
(86370  A).  T.  C.  Hitchinson.  Ills.  2500 
w.  Engng — May  3,  1918.  Conditions  in 
the  blast  furnace  that  secure  long  life  of 
furnace  lining  and  the  fuel  economy  re- 
sulting. 
Carbonized  Steel 

The  Pciictratioii  of  Carbon  (86051). 
Howard  F.nsaw.  Ills.  1800  w.  Am  Mach 
— May  2,  T91R.  Value  of  part?  made  from 
carbonized  steel  depends  upon  thorough- 
ness with  which  the  work  is  done.  Vari- 
ous phases  of  the  work. 
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China 

The  Iron  Ore  of  China  (86137  A).   1000 
w.     Engr — Apr.   12,  1918.     Japanese  con- 
trol of  valuable  mines  in  China. 
Japanese  Steel 

Japanese  Development  in  Steel  Making 
(86279  A).  Thomas  T.  Read.  Map  & 
Ills.  2500  w.  Iron  Age — May  16,  1918. 
Japan's  resources,  steel  consumption  and 
prospects.  Dependence  on  Asiatic  ores. 
Machine  Working 

The  Problem  of  Man-Power  in  Home 
Iron-Ore  Supply  Fields :  Mechanical  Ap- 
pliances the  Solution  (86387  A).  W. 
Barnes.  Ills.  4000  w.  Ir  &  CI  Trds  Rev 
— Apr.  S.  1918.  Describes  the  leading  feat- 
ures of  the  principal  machines  used  in 
working  shallow  deposits  of  iron  ore. 
Slags 

Classification   of   Furnace   Slags    (86,- 
081).     Herbert  Lang.     2500  vi'.     Min  & 
Sci  Pr — May  4,   1918.     Kinds  of  slags; 
difficulties,  composition,  etc. 
Steel  Plant 

The  Keystone  Steel  and  Wire  Com- 
pany (86000  A).  F.  B.  Crosby.  Ills. 
12  pp.  Gen  Elec  Rev — May,  1918.  His- 
tory of  a  steel  plant  of  the  Middle 
West,  with  description  of  the  process 
of  manufacturing  steel  wire. 
Steel 

The  Historv  and  Romance  of  Steel 
(86506  A).  Arthur  \V.  Shephard.  12 
pp.  Keighly  .Assn  Engrs — 1916-17.  A 
review. 

MINE  OPERATION 

Cement  Gun 

•  Use  of  the  Cement  Gun  in  the  Coeur 
d'Alene  Mining  District  (85968).  Ills. 
1200  w.  Eng  &  Min  Jl — .\pril  27,  1918. 
Concreting  a  cribbed  wall,  a  reservoir, 
ore  bins,  thickening  tank  and  buildings, 
at  a  cost  estimated  at  about  two-thirds 
that  of  hand  plastering. 
Gas  Ignition 

The  Possibilities  of  Gas  Ignition  by 
Miners'  Electric  Lamps  (86386  A).  L. 
Fakes.  Ills.  2500  w.  Ir  &  CI  Trds 
Rev— April  5,  igi8.  Results  of  tests 
rnade  to  determine  under  what  condi- 
tions ignition  is  possible. 
Haulage 

Mine  Trackage  for  Motor  Haulage 
(85946).  Dever  C.  Ashmead.  2500  w. 
CI  Age— .\pril  27,  1918.  Influence  of 
condition  of  haulage  tracks:  hints  on 
track  maintenance. 
Mechanical  Mining 

Some  Persona!  Experiences  in  Me- 
chanical Mining,  and  Peculiar  Geologi- 
cal Features  in  a  South  Wales  Collierv 
(86385  A).  William  Hopwood.  Ills 
Read  before  Natl.  .\ssn.  of  Col.  Mgrs 
3000  w.  Tr  &  CI  Trd.s  Rev— March 
29,  IQ18.  Details  of  work. 
Mine  Cafeteria 

The  Cafeteria  at  the  Kerr  Lake  Mine 
(86526).      H.    E.    Kee.      Ills.      1200    w 
Eng  &  Min  Jl— May  25.  1918.     The  sys- 
tem and  its  operation,  with  advantages. 
Mines  Report 

Gold.  Silver,  Copper.  Lead,  and  Zinc 
m  Idaho  and  Washington  in  1916  (86,- 
024  \V  C.  N.  Gerry.  65  pp.  U  S 
Geol  Surv,  T:i8 — March  14,  1918.  Pro- 
duction, value,  etc. 
Mine   Taxation 

The  Taxation,  Rating  and  Valuation 
of  Mines  (86378  A).  David  Bowen,  with 
discussion.  .Abstract  of  paper  read  be- 
fore the  Surveyors'  Instn.  7800  w.  Ir 
&  CI  Trds  Rev— March  i,  1918.  Prin- 
ciples of  taxation  and  taxing  systems. 
Mining  Policies 

Should  Mining  Companies  Expand' 
(86077).  P.  B.  McDonald.  1800  w.  Min 
&-  Sci  Pr— May  4,  1918.  Policies  pur- 
sued  by  different  companies. 


Reports 

The  Standardization  of  Directors'  Re- 
ports for  Mining  Companies  (86071). 
T.  O.  McGrath.  2500  w.  Eng  &  Min 
Jl- — May  4,  1918.  Plea  for  uniformity 
in  reports  of  directors  to  stockholders 
of  mining  companies. 

MINES  AND  DISTRICTS 

Canadian  Metallurgy 

Recent  .\dvances  in  Canadian  Metal- 
lurgy (86320).  Alfred  Stansfield.  Read 
before  Can.  Soc.  of  Civ.  Engrs.  4000 
w.  Can  Fndman — May,  1918.  Devel- 
opments induced  by  war's  demands. 
Mineral  Industry 

The  Mineral  Industrv  After  the  War 
(86295  N).  Alfred  W.  G.  Wilson.  2000 
w.  Can  Min  Inst,  Bu! — May,  1918. 
Second  excerpt  from  paper  before  C. 
M.  I.  Principal  methods  by  which  in- 
increased  national  revenue,  may  be  ob- 
tained from  this  industry. 
Mine  Valuation 

Formulas  for  Mine  Valuation  (86396). 
W.  \y.  \\niitton.  3500  w.  Min  &  Sci 
Pr — May  18,  1918.  Deduction  of  the 
Hoskold  formula  for  valuation.  Im- 
portance of  new  formulae. 
Philippines 

The  -.lineral  Resources  of  the  Philip- 
pine Islands  for  the  Year  1916  (86421 
N).  Ills.  25  pp.  Phil  Bur  Sci— 1917. 
Includes  Mineral  Resources  by  Alvin  J. 
Cox:  j\fetal  Mining  and  Coal  Mining  by 
V.  E.  Lednicky.  Manufacture  ot  Roof- 
ing Tiles:  and  the  Rizal  Cement  Plant, 
by  J.  C.  Witt. 
Queensland 

Queensland  Mining  Industry  (86033 
X).  Map.  18  pp.  Qnsd  Gov  Min  Jl 
— March,  1918.  Review  of  the  year 
1917  by  the  under  secretary  for  mines. 

Silver  Spur  Mine  (86576  N).  Lionel 
C.  Ball.  Ills.  8500  w.  Qnsd  Gov  Min 
Jl — April,  igi8.  Recent  developments 
and  future  prospecting.  History,  geol- 
ogy, ore  deposits,  etc. 
Russia 

L'Industria  Miniere  Et  Siderurgique 
De  La  Russie  (86494  E).  A.  Gowry. 
20,000  w.  Mem  Soc  Ingenieurs  De 
France — Oct. -Dec,  1917.  Mineral  and 
metallurgical  industry  of  Russia  in  1913, 
and  its  possible  future  development. 

MINOR  MINERALS 

Aluminum 

.•\nnealing  and  Rccrystallization  of 
Cold-Rolled  Aluminum  Sheet  (86301 
A).  Robert  J.  -\nderson.  Ills.  2500 
w.  Met  &  Chem  Eng — May  15,  1918. 
Series  of  tests  made  on  the  effect  of 
heat  on  the  softening  of  cold-rolled 
sheet  aluminum. 
Barium  Carbonate 

Possible   Sources  of  Barium   Carbon- 
ate   (8607S).      Samuel   H.   Dolbear.     Ills. 
800   w.      Min    &    Sci    Pr— May   4.    1918. 
Search  for  witherite;  uses. 
Calcium 

Calcium.  Calcium  Carbide  and  Cal- 
cium Cyanamide  (86367  A).  Ills.  5000 
w.  Aust  Min  Stan — April  11,  1918 
Importance  of  the  carbide  industry, 
manufacture,  etc. 

Camotite  Ores 

Mining  and  Concentration  of  Car- 
notite  Ores  (86232  AV  Karl  L.  Kithil 
and  John  A.  Davis.  Ills.  80  pp.  U  S 
Bur  Mines— Bui.  103.  The  mining  of 
carnptite  ores  by  the  National  Radium 
Institute;  grinding  and  sampling  of 
shipping  ore  before  chemical  treat- 
ment; concentration  of  milling  ore; 
costs  of  production. 


Concentrates 

Rare  Metals  Prices  Question  (.85,- 
951  A).  4000  \v.  Aust  Min  Stand — 
March  28,  1918.  Australia  molybdenum 
and  tungsten  concentrates.  An  expla- 
nation of  the  disabilities  of  concentrates 
producers  from  a  technical,  not  a  com- 
mercial, point  of  view. 

Manganese 

Manganese  Deposits  of  Clark  County, 
Nevada  (8S966).  Fred  A.  Hale,  Jr.  Ills. 
1700  w.  Eng  &  Min  Jl— April  27,  1918. 
Ore  runs  40%  and  over  in  manganese 
and  is  low  in  phosphorus  and  iron. 

Molybdenum 

Molybdenum  Mining  at  Climax,  Col- 
orado'  (86397).  H.  L.  Brown  and  M. 
W.  Hayward.  Ills.  1500  w.  Eng  & 
Min  Jl — May  18,  1918.  Deposits  con- 
taining 1%  molybdenum  sulphide  are 
being   developed   near   Leadville. 

Potash 

Potash  from  Wood  Ashes  (86304  A). 
C.  T.  Edgar.  Ills.  1500  w.  Met  & 
Chem  Eng— May  15,  1918.  On  the  de- 
velopment of  the  potash  industry  in 
Michigan  and  Wisconsin. ' 

The  Concentration  of  Potash  from 
Raw  Materials  Containing  Only  a 
Trace  of  This  Element  by  Means  of  the 
Electric  Precipitation  of  Flue  Dust  and 
Fume  Cement  Kilns  (86022  B).  B.  F. 
Erdahl.  2500  w.  Jl  Ind  &  Eng  Chem 
— May,  1918.  Outlines  experiments  and 
•gives   results. 

Recovery  of  Potash  from  Blast  Fur- 
nace Gases  (86475  A).  1000  w.  Nature 
— -April  25,  1918.  Historical  review  of 
experimental  work  and  results  secured. 

Southern  Resources 

Mineral  Resources  of  the  Appalachian 
South  (85993  -\i.  Ills.  &  Map.  1 1  pp. 
Met  &  Chem  Eng — May  I,  1918.  _  A 
symposium  by  southern  state  geologists 
on  the  raw  materials  suitable  for  chem- 
ical or  metalhirgi'-al  development. 

Zirconia 

Zirconia — Its  Possibilities  in  Metal- 
lurgy (86283  A).  Leopold  Bradford. 
Abstract  of  paper  read  before  the  Bir- 
mingham Metallurgical  Soc,  with  dis- 
cussion. 3300  w.  Ir  &  CI  Trds  Rev 
— March  22,  1918.  Its  value  as  a  re- 
fractory: its  uses.  etc. 

OIL  AND  GAS 

Hazards 

Gasolene      and      Kerosene      Hazards 
(86326).      Ills.      1300   w.      Telephony — 
May    18,    1918.      bangers    in    handling. 
Instructions  in  use  of  kerosene  torches. 
Oil  Fields 

Xcw  Texas  Oil  Fields  a  Center  of 
Great  Activity  (86016).  M.  E.  Martin. 
1500'  w.  Mfrs'  Rec^ — May  2,  1918.  In- 
formation concerning  recent  develop- 
ments. 

Oil  in  Southern  Tamaulipas,  Mexico 
(86414  D).  Ezequiel  Ordonez.  Map. 
2800  w.  .\  I  :\r  E.  Bui— May.  1918. 
Oil   possibilities   discussed. 

The  Kentucky  Oil  Fields  (85967). 
W.  N.  Thayer.  Map.  3500  w.  Eng  & 
Min  Jl — .-Vpril  27.  1918.  Oils  are  of  a 
paraffin  base  and  are  marketed  in  two 
crades. 
Oil  Shale 

The  Oil-Shale  Industry  (86230  A). 
Arthur  J.  Hoskin.  Ills.  5000  w.  West 
Eng — May,  1918.  Varieties  of  shale, 
methods  of  distillation,  prospective  de- 
velopment,  etc. 

Commercial  .\spects  of  the  Shale-Oil 
Industrv  (86070).  J.  H.  G.  Wolf.  1800 
w.  Min  &  Sci  Pr— May_  4,  1918.  De- 
ficiency of  domestic  oil  production; 
necessarj'  to  consider  the  shale-oil 
problem. 
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Oil  Storage 

Oil-Storage  Tanks  and  Reservoirs 
(86138  A).  C.  P.  Bowie.  Ills.  70  pp. 
U  S  Bur  Mines— Bui  155.  With  brief 
discussion  of  losses  of  oil  in  storage 
and  methods  of  prevention. 
Oil  Wells 

A  Concrete  Example  of  the  Use  of 
Well  Logs  (86412  D).  Mowry  Bates. 
Maps.  1600  w.  A  I  M  E,  Bui — May  i, 
1918.  Practical  application  of  engineer- 
ing geology  showing  the  advantage  of 
keeping  accurate  records  of  all  wells. 
Petroleum 

The  Petroleum  Industry  in  Kansas 
(86069).  W.  A.  Whitaker,  Clarence 
Estes,  and  F.  W.  Campbell.  Ills.  3000 
w.  Eng  &  Min  Jl — May  4,  1918.  Re- 
views the  history  of  development,  pro- 
duction statistics,  costs,  etc. 

The   Work  of   the   Petroleum   Geolo- 
gist  (86070).     George   E.   Burton.     2500 
w.     Eng  &  Min  Jl— May  4,  1918.     Work 
in    discovering   oil   and   gas. 
Toluol 

Toluol  from  Spruce  Turpentine  (86,- 
023  B).  A.  S.  Wheeler.  1000  w.  Jl 
Ind  &  Eng  Chem — May,  1918.  Yields 
toluol  when  subjected  to  the  combined 
action   of  benzol  aluminium   chloride. 

ORE  DRESSING 

Auxiliary  Plant 

The  Granby  Auxiliary  Steam  Plant  at 
Anyox,  B.  C.  (86544).'  Ills.  3500  w. 
Pr  House — May,  1918.  Serial,  ist  part. 
The  steam  plant  auxiliary  of  one  of  the 
largest  smelters  in  British  Columbia. 
Concentration 

Minerals  Separation  v.  Butte  &  Su- 
perior (86554).  5000  w.  Min  &  Sci 
Pr- May  25,  1918.  Opinion  U.  S.  Cir- 
cuit Court  of  .Appeals. 

Dry  Sizing  as  a  Means  of  Preparing 
Fred  for  Concentration  (86398).  George 
V.  Bland.  4000  w.  Eng  &  Min  Jl— 
May  18,  1918.  Theory  of  the  process 
is  discussed. 

Magnetic  Concentration  of  Iron  Ores 
at  Mineville,  N.  Y.  (86399).  Earl  C. 
Henry.  Ills.  T200  vv.  Eng  &  Min  Jl 
— ^^May  18,  1918.  Magnetite  ores  con- 
taining about  30%  iron  are  treated  mag- 
netically. 
Decantation  Plant 

A  Description  of  the  Decantation 
Plant  in  Operation  at  the  Great  Fingall 
Mine,  Day  Dawn  (86.^76  N"),  W.  B. 
Chomley.  2200  w.  Cham  Mines  W 
Aust,  Mthly  Jl— Feb.,  1918.  Describes 
the  plant  and  method  of  working. 
Flotation 

DiflFercntial  Flot-ation  of  Lead  and 
Zinc  (85958).  W.  L.  Zeigler.  Ills. 
1200  w.  Eng  &  Min  Jl — April  20,  1918. 
Practice  in  the   Coeur  d'Alene   district. 
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Effect  of  Addition  Agents  in  Flota- 
tion (86400).  Ills.  1800  w.  Eng  & 
Mm  Jl— May  18,  1918.  Sulphates  and 
alums  were  added  to  the  flotation  pulp 
m  a  series  of  tests  to  determine  their 
effect. 

Flotation  at  Belmont  Surf  Inlet 
Mines  (85954).  A.  H.  Jones.  Ills.  1500 
w.  Eng  &  Min  Jl — April  20,  igi8. 
After  tests  to  determine  proper  flow 
sheet,  a  process  was  adopted  involving 
gravity  concentration  followed  by  re- 
grinding  and  flotation. 

Flotation  in  Arizona  (85953).  Rodolf 
Gahl.  2500  w.  Eng  &  Min  Jl— April 
20,  1918.  Treatment  of  copper  ores  of 
the  disseminated  type.  Review  of  re- 
cent developments. 

Flotation  in  the  Coeur  d'Alenes 
(85952).  Claude  T.  Rice.  Ills.  7500 
w.  Eng  &  Min  JI^April  20,  1918. 
Reviews  the  process  as  applied  to  this 
district  of  Idaho.  Details  of  method 
used  for  silver  lead  and  lead-zinc  ores 
as  supplementary  to  gravity  methods. 
Flotation  in  Relation  to  Gangue  Min- 
erals (85957).  James  M.  McClave. 
1400  w.  Eng  &  Min  Jl — .A.pril  20,  1918. 
Field  experiences  in  the  application  of 
the   flotation   process. 

Flotation  of  Semi-Oxidized  Silver 
Ore  (85960).  E.  J.  Atckison  Flow 
sheet.  2000  w.  Min  &  Sci  Pr— .\pril 
27,  1918.  The  economics  of  niethods 
in  Mexico  as  compared  with  cyanidation. 
Flotation  vs.  Cyanidation  (85959).  G. 
H.  Clevenger.  3500  w.  Eng  '&'  Min  Jl 
—April  20,  1918.  A  comparison  show- 
ing that  cyanidation  often  has  advant- 
age in  net  returns. 

Handling  Flotation  Concentrates  at 
Utah  Leasing  Co.'s  Plant  (85955).  H. 
H.  Adams.  Ills.  2000  w.  Eng  &  Min 
Jl — April  20,  1918.  Plant  and  operat- 
ing details  and  difficulties  encountered 
in  handling  cuperiferous  tailings  of  low 
grade. 

Troubles  in  Flotation  (85956).  Oliver 
C.  Ralston.  3500  w.  Eng  &  Min  Jl — 
.\pril  20,  1918.  Review  of  the  more  im- 
portant difficulties   encountered. 

Flow  Sheets 

Determining  Flow  Sheets  in  New 
Mills  (85969).  A.  Schwarz.  1500  w. 
Eng  &  Min  Jl — .^pril  27,  1918.  Im- 
portance of  determining,  before"  a  mil! 
is  built,  the  method  of  concentration 
that  will  give  the  best  results  in  dol- 
lars  and   cents. 

Milling 

Milling  in  Cyanide  Solution  (86299 
A).  A.  W.  Allen.  5000  w.  Met  & 
Chem  Eng — May  15,  1918.  A  compara- 
tive analysis  of  the  results  of  milling 
gold  and  silver  ores  in  cyanide  solution 
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in  place  of  alkaline  water;  and  the  re- 
lation of  amalgamation  in  the  selection 
of  method. 

Radium 

Some  Experiments  on  the  Extraction 
of  Radium  from  American  Pitchblende 
Ores  by  Chlorination  (85994  A).  Mrs. 
Ray  Cable  and  Herman  Schlundt.  2500 
w.  Met  &  Chem  Eng — May  i,  1918. 
Recovery  was  satisfactory  for  low,  me- 
dium and  high  grade  ores. 

Sampling 

Chart  for  Tonnage-Sampling  and  Di- 
lution-Control (85961).  Hallet  R.  Rob- 
bins.  500  w.  Min  &  Sci  Pr — April  27, 
1918.  Simplifj'ing  control  of  mill  pulp 
dilution. 

Smelting 

Smelting  Methods  at  El  Paso  (86,- 
394).  Courtenav  De  Kalb.  Ills.  2500 
w.  Min  &  Sci  Pr— May  18,  1918.  Se- 
rial, 1st  part.  Receives  copper  and  lead 
ores  and  concentrates  from  all  over  the 
south-west  and  northern  Mexico. 

PRECIOUS  METALLURGY 

Diamonds 

See  same  heading  under  Geology. 
Drift-Gravel 

Drift-Gravel  Mining  in  Eastern  Si- 
beria (86233).  Tohn  Power  Hutchins. 
Ills.  7  pp.  Eng  &  Min  Jl— May  11, 
1918.  Account  of  these  deposits  and 
the  crude  methods  of  mining,  transpor- 
tation, milling,  and  sluicing. 
Gold 

The  .'Vroroy  Gold-Mining  District 
(86080).  E.  H.  Clausen.  Ills.  &  Map. 
3000  w.  Min  &  Sci  Pr — May  4,  1918. 
Mines  in  the  Philippines;  character  of 
ore,  etc. 

The  Gold  Industry  and  Gold  Stand- 
ard (86234).  Hennen  Jennings.  7  PP- 
Eng  &  Min  Jl— May  11,  1918.  Facts 
concerning  production  and  the  eft'ect  of 
present  economic  conditions  on  future 
output. 
Gold  Deposits 

Further  Studies  on  the  Deposition  of 

Gold    in     Nature     (86261     B).      Victor 

Lenher.     Ills.     7000   w.     Ec   Geol — May, 

1918.     Experimental  studies  and  results. 

Gold   Industry 

The  Gold  Industry  and  Gold  Stand- 
ard (86533).  Hennen  Jennings.  6000 
w.  Can  Min  Jl — May  15,  1918.  Review 
of  the  industry  in  the  gold-producing 
countries  and  effect  of  present  eco- 
nomic conditions. 

The  Gold  Industry  and  the  Gold 
Standard  (86225).  Hennen  Jennings. 
Ills.  II  pp.  Min  &  Sci  Pr— May  11. 
1918.  Enormous  increase  in  output", 
statistics:  sources,  cost,  etc. 
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CONDUCTING  TRANSPORTATION 
Administration 

Activities  of  the  Railroad  Adminis- 
tration (86095).  2200  w.  Ry  Sig  Engr 
— May,  1918.  Chart  and  summary  of 
orders  issued  and  progress  made. 

Doings  of  the  United  States  Railroad 
Administration  (86321).  5500  w.  Ry 
.'\ge — May  17,  1918.  Rate  increases; 
proposed  amalgamation  of  railroad  as- 
sociations; information  for  shippers. 

Car  Distributor 

The  Passenger  Car  Distributor  and 
His  War  Job  (86058).  John  W.  Rob- 
erts. 1500  w.  Ry  Age — May  3,  1018. 
Important  task  of  troop  movements. 


Delay 

Delay  in  Train  Movements  (86103 
A).  Walter  V.  Turner.  1400  w.  Ry 
&  Loc  Eng — May,  1918.  Relation  of 
various  rates  of  retardation  and  accele- 
ration to  multiplication  of  initial  delay 
in  train  movements  into  final  or  re- 
sultant delay. 

Government  Control 

Italian  Railways  Under  Government 
Management  (86054).  Map  &  Ills. 
2500  w.  Ry  Age— May  3,  1918.  Serial, 
1st  part.  Value  of  unified  direction 
exemplified  as  a  war  measure. 


Halifax  Disaster 

Salvaging  the  Railway  Facilities  at 
Halifax,  N.  S.  (86322).  "  F.  B.  Tapley. 
Ills.  2200  w.  Ry  Age — May  17,  1018. 
Account  of  the  damage  done  by  the 
disaster  of  Dec,  1917,  and  the  work 
of  restoration. 

Legislation 

The  Problem  of  the  Short  Line  Rail- 
roads (86170).  Sanford  H.  E.  Freund. 
.3000  w.  Ry  .\ge — May  10,  1918.  The 
intent  of  the  legislation  regarding  their 
disposition  and  operation  during  fed- 
eral  control. 
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Signals 

A.  P.  B.  Light  Signals  on  Union 
Traction  of  Indiana  (86094).  Ills.  2200 
w.  Ry  Sig  Engr — May,  1918.  Details 
of  a  recently  completed  installation  in 
Indiana. 

The  Interpretation  of  the  Caution 
Signal  (86097).  F.  H.  Nicholson.  Di- 
agrams. 1500  w.  Ry  Sig  Engr — May, 
1918.  Shows  the  relation  bet-ween  train- 
handling  practice  and  the  observance  of 
the  indication. 
Terminals 

Speeding   Up   the   Operation    of  Ter- 
minals  (86057).     M.   E.  Burk.     2500  w. 
Ry  Age — May  3,  1918.     Suggestions  for 
increasing  the  output  of  transportation. 
Transport 

Railways  and  the  War  Cabinet  Re- 
port (86222  A).  2500  w.  Engr — April 
19,  1918.  The  accomplishments  of  over 
sea  transport:  railways,  and  their  work; 
canals,  etc. 
Track  Insulation 

Sonic  Tests  on  Fiber  Used  for  Track 
Insulation  (86096).  G.  Horatio  Pack- 
wood.  Jr.  Ills.  2000  w.  Ry  Sig  Engr 
— May,  1918.  Specifications  covering 
methods  employed,  with  results  and 
conclusions. 

MOTIVE     POWER     AND     EQUIP- 
MENT 
Air  Brakes 

Brake  Conditions  in  General  Freight 
Service  and  Their  Relations  to  Shocks 
and  Break-in-Twos  (86253  N).  H.  F. 
Wood,  with  discussion.  36  pp.  N  E  Rd 
Cb— .\pr.  9.  1918.  Air-brakes,  their  de- 
sign, maintenance,  care.  etc. 
Cars 

Hopper  Cars  Built  by  E.  J.  &  E.  (86174 
A).  Ills.  1200  w.  Ry  Mech  Engr— May, 
1918.  Side  dump  type  without  continuous 
center  sill,  floor  members  designed  to  take 
buffing  stresses. 

Standard  Steel  Sheathed  Box  Car 
(86175  A).  500  w.  Ry  Mech  Engr— May, 
1918.  Specifications  and  designs  similar 
to  other  bo.v  cars,  wood  lining  on  sides 
and  ends. 
Electrification 

Electrification  of  the  Chestnut  Hill  Su- 
burban Branch  of  the  Pennsvlvania  R.  R. 
(86088).  Map  &  Ills.  1500  w.  Ry  Rev- 
May  4.  T918.  Details  of  construction  and 
equipment  from  Philadelphia  to  Chestnut 
Hill. 

Philadelohia- Chestnut  Hill  Electrifica- 
tion (86169).  Ills.  2200  w.  Ry  Age- 
May  10.  1918.  .  Latest  improvements  in 
catenarv  construction. 

P.  R.  R.  Extends  Philadelphia  Electri- 
fication to  Chestnut  Hill  (85941").  Ills. 
2000  w.  Elec  Ry  Jl— .A.pr.  27,  1918.  Con- 
struction shows  that  overhead  for  single- 
phase  railway  hues  is  approaching  stand- 
ardization. 
Equipment 

Go\-ernment  Car  and  Locomotive  Or- 
ders 186167).  2500  w.  Ry  .A.ge— May  10. 
1918.  Distribution  of  orders  with  discus- 
sion of  orices.  specialties,  and  policies. 

Car  Constructon  and  Maintenance  of 
Passenger  and  Freight  Equipment  (86251 
A).  D.  D.  Wilson,  with  discussion.  Ills. 
12  pp.     S  &  S  W  Rv  Cb,  Pro— Jan..  1918. 


Light  Railways 

Chemins  De  Per  .A.  \'oie  fitroite  (86471 
B).  G.  Mangin.  Ills.  2300  w.  Genie 
Civil — Apr.  6,  1918.  Locomotives  and  cars 
used  on  German  and  Austrian  narrow 
gauge  railways  in  the  fighting  zone. 
Locomotive  Performance 

The  Graphical  Representation  of  Loco- 
motive Performance  (S6247  A).  H.  Hol- 
croft.  3000  w.  Engr — Apr.  26,  1918.  Se- 
rial, 1st  part.  Gives  a  method  of  plotting 
the  speed  curve  with  rapidity  over  any 
section  of  road  for  a  given  locomotive 
and  train. 
Locomotives 

A  Yankee's  Idea  of  French  Engines 
(86172  A).  Ills.  1700  w.  Ry  -Mech 
Engr — May,  1918.  Describes  the  motive 
power  and  troubles  in  maintaining  it. 

Santa  Fe  Locomotive  for  the  Belt  Rail- 
way of  Chicago  (85965).  Ills.  800  w. 
Ry  Rev — Apr.  27,  1918.  Heavy  locomotive 
for  hump  yard  work,  although  adaptable 
to  transfer  and  road  work. 

Specifications  of  the  United  States  Gov- 
ernment Standard  for  Locomotives  (86100 
A).  Also  editorial.  Ills.  4000  w.  Ry  & 
Loc  Eng— May,  1918.  Proposed  stand- 
ards. 

Nuovi  Locomotori  Elettrici  (86476  B). 
Ills.  1200  w.  L'Industria — Mar.  15,  1918. 
Narrow  gauge  Alpine  railway  38  miles 
long,  and  rising  5,900  ft.  in  24  miles.  Lo- 
comotive with  four  motors  geared  to  coun- 
tershafts and  connecting  rods  for  propul- 
sion system. 

Status  of  Standard  Locomotives  ^86173 
A).  Ills.  1500  w.  Ry  Mech  Engr— May. 
1918.  Probable  e.xtent  to  which  they  will 
be  used;  tentative  general  dimensions  of 
proposed  types. 

Vierkuppler  Rangierlokomotive  der 
Schweiz-Bundesbahnen  (86466  B).  M. 
Weiss.  Ills.  2000  w.  Schweizerische 
Bauzeitung — Apr.  20.  1918.  Switch  en- 
gine, 0-8-0  type  for  Swiss  federated  rail- 
ways. 
M.  C.  B.  Rules 

Annual  Report  of  the  Standing  Commit- 
tee on  Revision  of  M.  C.  B.  Rules  of  In- 
terchange (86252  A).  28  pp.  Ry  Cb 
Pitts,  Pro — Mar.  22,  1918.  Recommended 
changes  with  discussion. 
Rail  Return 

Le  Conducteur  De  Retour  (86496  E). 
J.  Lheriand.  Ills.  20,000  w.  Mem  Soc 
Ingenieurs  Civils  De  France — Oct.-Dec. 
1917.  Rail  return  for  traction  current  on 
single-phase  A.  C.  line.  Midi  Railway, 
France. 
Ry.  Fuel  Assn. 

Annual  Convention  of  Railway  Fuel  As- 
sociation (86525).  6500  w.  Ry  Age — May 
24,  1918.  Presidential  address  and  papers 
by  W.  S.  Carter,  Frank  McManamy,  Rob- 
ert Quayle,  and  E.  H.  Dcln-ont,  Jr. 

PERMANENT     WAY     AND     BUILD- 
INGS 

Freight  Station 

New  Freight  Station  of  the  New  York 
Central  Lines  in  Cleveland  (86351).  Ills. 
2500  w.  Ry  Rev — May  18,  1918.  Designed 
to  permit  freight  handling  by  mechanical 
tractors. 


Locomotive  Works 

.\t  the  Works  of  the  Nathan  Manufac- 
turing Companv.  Flushing.  Long  Island, 
New  York  (86101  A).  Ills.  1800  w.  Ry 
&  Loc  Eng — May,  1918.  Plan  and  de- 
scription. 
Maintenance 

Review  of  Prospects  for  Railway  Main- 
tenance and  Improvement  Work  in  1918 
(86044).  2500  w.  Eng  News-Rec — May 
2,  1918.  Government  restrictions  may  be 
relieved,  but  labor  shortage  is  serious. 
Passenger  Stations 

Safety  Conditions  in  and  .A.bout  Passen- 
ger Stations  (86354).  4000  w.  Ry  Rev — 
May  18,  1918.  Serial,  ist  part.  From  re- 
port of  the  Committee  on  Buildings  of  the 
Am.  Ry.  Eng.  Assn. 
Railway  Extensions 

Laying  the  Rails  for  Future  Business 
(86050).  Francis  H.  Sisson.  5000  w. 
Am  Mach — May  2,  1918.  Extracts  from 
address  by  the  vice-president  of  the  Guar- 
anty Trust  Co.  of  New  York  before  the 
annual  meeting  of  the  Chamber  of  Com- 
merce of  the  L^nited  States. 
Switch  Yards 

Power  for  Switch  Yards  (85985).  Ills. 
30000  w.  Pwr  Pt  Eng — May  i,  1918. 
Hot  water  reclamation  equipment  and 
sand  drying  and  transmission  system  feat- 
ures of  new  CIvde,  III.,  yards  of  C.  B.  & 
Q.  R.  R. 
Terminals 

Two  Large  Railway  Terminals  Under 
Construction  (86166).  Ills.  2500  w.  Ry 
Age — May  10,  1918.  Novel  features  in 
yards  being  built  by  the  Illinois  Central 
and  the  New  Haven. 
Tie  Tamper 

■All  m  the  Service"  (86547  A).  W.  H. 
-\rmstrong.  Ills.  2000  w.  Ry  Cb  Pitts, 
Pro — Apr.  26,  1918.  A  mechanical  device 
known  as  the  Imperial  Pneumatic  Tie 
Tamper  is  described  and  results  given. 
Track  Scales 

Minnesota  Track  Scale  Specifications 
and  Tolerances  (86053).  Ills.  2500  w. 
Ry  Age— May  3.  1918.  Rules  adopted  by 
the  state  railrnad  and  warehouse  commis- 
sion. 

ROADS   AND   PROJECTS 

France 

Projet  D'Une  Deuxieme  Ligne  De 
Chemin  De  Fer  (86495  E).  E.  Evers. 
Ills.  4000  w.  Mem  Soc  Ingenieurs  Civils 
De  France — Oct.-Dec.  1917.  Project  of  a 
second  railway  from  Havre  to  Paris,  in- 
volving a  tunnel  under  the  Seine. 

TRAFFIC 

Freight 

Train-Lot   Plan  of   Moving   Freight   in 
West    (86524).     2200  w.     Ry   Age— May 
24.    1918.     Operating   economies   by   new 
method  of  handling  traffic. 
Package  Freight 

The  Preparation  and  Handling  of 
Package  Freight  (86055).  -'\-  C.  Kenly. 
1 100  w.  Ry  .\ge— May  3.  iQiS-  Illustra- 
tions from  the  diary  of  a  freight  in- 
spector. 

Increase  in  Rates  in  New  England  Al- 
lowed (86059).  5000  w.  Ry  Age — May 
3,  1918.  Financial  condition  reviewed. 
Higher  rates  and  fares  authorized. 


STREET  AND  l^i  ,l'',cn'RK~;  l^Ad.WAYS 


Car  Bodies 

_  Steel  Car  Body  Is  Well  Adapted  to  Re- 
'  sist  Unusual  Stresses  (86331).  Norman 
Litchfield.  3000  w.  Elec  Ry  JI— May  18, 
1918.  Form  of  mechanical  structure 
which  with  minimum  weight  will  give  the 
required  resistance  to  shock. 
Freight 

Electric  Railways  Are  in  a  Position  to 


Haul  More  Freight  (86198).  A.  B.  Cole. 
Ills.  30  pp.  Elec  Ry  Jl— May  11,  1918. 
Shows  how  electric  railways  can  relieve 
present  traffic  congestion. 

Rhode  Island  Electric  Freight  Business 
Increases  18^  Per  Cent,  in  Ten  Years 
(86543).  Ills.  1500  w.  Elec  Ry  Jl— May 
25,  1918.  Details  of  less-than-carload 
freigh.t  handling  at  Providence,  R.  I. 


Railway  Motors 

Proper  Analysis  is  Fundamental  in 
Choosing  Railway  Motors  (86329).  C. 
W.  Squier.  2500  w.  Elec  Ry  Jl — May  18, 
191S.  Shows  how  speed-time  graphs  are 
constructed  and  describes  considerations 
necessary  for  proper  choice  of  car  motors. 
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Ira  M  Mollis 


New  England  needs  30,000,000  tons  of  shwning  coal 
during  the  coming  year  and  can  get  only  24,000,000  tons. 
Hozv  can  the  shortage  be  made  up?  Three  ways  arc 
open:  Eliminate  non-essential  industries;  substitute 
other  fuel,  notably  xvood;  conserve  the  fuel  that  can  be 
obtained.  It  is  estimated  that  fully  one-fifth  of  all  coal 
nou)  used  in  manufacturing  can  be  saved.  This  article 
outlines  the  Massachusetts  plan  and  scheme  of  organi- 
sation to  reach  every  factory  and  reduce  and  eliminate 
the  present  Zi'astage  of  fuels. 

Dr.   Ira  X.  Hollis    is  Chainuaii   of  the  Mas.uichusclts 

IT  is  difficult  to  sfjcak  or  write  on  any  subject  at 
the  present  time  without  some  reference  to  the  war. 
Many  phrases  have  been  coined  and  displayed  on 
posters  as  calls  to  wake  up  the  American  people  and 
yet  most  of  these  phrases  ha\e  been  entirely  inadequate. 
There  is  serious  danger  in  accepting  as  the  whole  truth 
a  message  that  contains  only  a  small  part  of  the  truth. 
For  instance,  it  is  said  that  "food  will  win  the  war." 
It  will  no  more  win  the  war  than  will  a  constant  appeal 
to  the  Almighty  for  help  unless  we  deserve  the  help 
by  hard  work.  It  is  said  that  transportation  will  win 
the  war,  but  transportation  is  as  necessary  in  time  of 
peace  as  it  is  in  time  of  war.  As  a  matter  of  fact, 
if  transportation  were  to  cease  suddenly,  the  New  Eng- 
land states  would  probably  be  half-starved  before  the 
year  is  out.  They  raise  very  much  less  than  is  neces- 
sary to  support  their  po])ulati()n.  In  time  of  peace,  but 
for  transportation, 
whole  regions  of 
the  earth  would 
be  depopulated.  It 
is  said  that  the  far- 
mer, the  engineer, 
the  mechanic,  will 
win  the  war.  .\11 
of  these  are  just  as 
*  Rewritten  from 
address  given  in  be- 
half of  the  Massachu- 
setts Fuel  Adminis- 
trations. 


Nothing  will  win  this  war  but  the  lives  and  blood  of  our  sons, 
who  are  now  standing  on  the  edge  of  No  Man's  Land,  between  us 
and  the  destroyers  of  liberty.  We  must  be  economical  of  their 
lives  and  for  that  reason  we  must  be  economical  of  everythmg. 
We  must  permit  no  waste  of  anything  that  America  produces  in 
order  that  we  may  supply  them.  Only  of  our  energy  can  we  be 
extravagant,  and  even  of  that  we  must  save  the  part  now  expended 
in  foolish  effort  and  vain  shouting. 


Advisory  Committee  of  Engineers  for  Fuel  Conserva- 
tion. He  brings  to  this  work  a  zvide  experience  in  public 
atfairs  and  administrative  responsibilities.  Dr.  Hollis  is 
a  graduate  of  the  United  States  Naval  Academy  and 
scrz'cd  his  country  in  the  Navy  for  15  years,  resigning 
in  ic-'93  to  become  Professor  of  Engineering  at  Harvard 
Cnii-crsity.  Prom  1913  to  date  he  has  been  President  of 
the  Worcester  Polytechnic  Institute.  During  1917  he 
zi'as  President  of  the  American  Society  of  Mechanical 
Engineers  and  during  the  same  period  zvas  the  leading 
organizer  and  first  Chairman  of  the  Engineering  Council. 

necessary  in  peace  as  in  war.  They  win  for  civilization 
and  they  do  their  share  towards  supporting  our  men 
ovei  seas. 

To  say  that  food  and  munitions  will  win  the  war 
does  not  bring  the  matter  before  the  .Vmerican  peo- 
ple in  its  most  soul-stirring  form.  It  is  of  our  boys 
that  we  are  thinking.  To  put  them  into  the  battle  line, 
to  give  them  all  our  strength  and  to  bring  as  many  of 
them  back  home  after  having  won  the  war  is  the  chief 
[lassion  of  the  American  people,  and  it  is  upon  that 
plea  that  all  appeals  for  the  successful  prosecution  of 
this  war  must  be  based.  No  shibboleth  amounts_to 
anything  except  as  it  has  a  direct  hearing  upon  the 
safety,  welfare  and  success  of  our  sons,  whom  we 
have  sent  to  fight  our  battles  in  France.  This  is  one 
of  the  thoughts  that  must  come  into  any  one's  mind 

who  pro])oses  to 
talk  about  economy 
in  the  use  of  any- 
thing in  .\merica. 
The\-  are  like  men 
in  tlie  diving  suits 
and  we  arc  at  the 
pumps.  ( )ur  efforts 
and  our  saving  of 
materials  at  home 
means  all  for  them 
in  the  economy  of 
Ii\cs  and  blood. 
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Our  Prosperity  and  Wastefulness 
There  is  another  thought.  America  has  tur  t,'L-n- 
erations  enjoyed  prosperity  ahiiost  beyond  iniayinaticjn 
for  a  great  population,  because  here  was  found  unde- 
veloped resources  covering  the  entire  continent.  To 
some  extent  we  had  lost  our  heads  before  this  war 
and  had  become  the  most  wasteful  nation  on  earth, 
almost  like  a  swarm  of  locusts  devouring  everything 
before  it  and  leasing  nothing  on  which  to  begin  future 
growth  or  development,  or,  like  a  herd  of  elephants 
that  trample  down  more  than  they  eat.  It  is  only 
with  recent  years  that  we  have  come  to  an  understand- 
ing of  what  exhausting  the  soil  has  meant  to  other 
countries  and  what  it  will  mean  to  us.  or  exhausting 
the  forests,  or  exhausting  the  mineral  resources.  All 
this  is  new  to  us  because  we  have  gone  ahead  with  the 
thought  that  in  boundless  resources  there  is  no  neces- 
sity of  frugality,  and  there  is  no  call  for  saving  any 
more  than  there  would  be  in  saving  the  waters  of  the 
sea. 

The  war  has  opened  our  eyes  in  more  resfjects  than 
one.  We  are  learning  this  wastefulness  through  the 
withdrawal  of  many  men  and  women  from  the  useful 
occupations,  through  placing  great  numbers  of  our 
young  men  in  the  unproductive  but  saving  industry  of 
war.  Peace  will  see  the  dawn  of  a  new  da}-  because  we 
shall  have  passed  through  these  revealing  years,  which 
will  tell  us  of  our  past  sins  and  errors.  When  any  one 
pictures  before  us  the  enormous  resources  in  the  coal 
beds  of  the  United  States  and  alongside  of  the  picture 
the  relati\elv  minute  portion  of  these  resources  that 
have  been  used,  he  is  unintentionally  encouraging  the 
same  kind  of  wastefulness  that  we  have  had  in  the  past. 
It  will  take  centuries  to  exhaust  the  coal  and  oil,  so  "wh\' 
worry."  An  appeal  to  save  in  behalf  of  one's  descend- 
ents,  who  are  to  come  four  or  five  hundred  years  from 
now,  does  not  reach  the  average  citizen.  Who  cares 
what  his  descendents  may  be,  generations  from  now? 
Only  the  man  who  has  a  feeling  for  the  race  and  for 
the  endiu-ing  influence  of  the  nation.  It  is  difficult 
to  project  the  family  hope  of  making  the  sons  and 
daughters  better  citizens  with  a  capacity  for  greater 
service,  into  the  long  future  of  their  descendents  where 
every  generation  may  climb  one  round  higher  in  the 
scale  of  civilization  and  yet  that  is  what  we  must  do, 
if  this  war  is  to  bring  us  anything  in  exchange  for 
the  sorrow  and  sacrifice  it  will  entail. 

Economy  Has  a  Moral  Basis 
We  speak  of  making  the  world  safe  for  democracy. 
What  is  democracy  except  an  instrument  for  promot- 
ing civilization  and  a  nearer  approach  to  that  millenium 
that  all  of  us  hope  may  come  some  day  to  this  earth. 
In  wastefulness,  we  are  holding  back  human  progress, 
not  only  from  the  materia!  point  of  view,  but  also 
from  the  moral  point  of  view.  In  its  last  elements, 
all  doctrine  of  economy  rests  on  a  moral  and  religious 
basis,  because  no  man  can  be  sound  who  has  no  rever- 
ence for  the  resources  that  the  Almighty  has  placed  at 
his  disposal,  and  no  man  can  be  a  good  citizen  who 
uses  them  to  promote  his  own  selfish  aims  and  power. 
We  are  not  robins  passing  through  in  the  spring  to 
devour  the  cherries  without  thought,  but  we  are  rational 
beings  with  will  and  mind  to  regulate  our  conduct  in 
the  interest  of  one  another  and  in  the  interest  of  a 
better  race. 

This  is  the  compelling  thought  in  connection  with 
any  discussion  of  conservation,  whether  it  be  of  food, 
of  coal,  or  energy  or  of  mental  endowment.  The 
subject  should,  therefore,  be  taken  up  as  having  a  bear- 
ing, first,  upon   the   success  of  our  young  men   across 


the  sea  and,  second,  as  having  its  \ital  effect  upon  the 
true  influence  of  democracy  upon  the  race  after  we 
have  made  it  safe  for  the  race.  In  this  second  aspect 
it  is  really  the  ten  commandments  that  we  are  fight- 
ing for  at  the  present  time,  or  better  still,  the  influence 
of  the  man  who  died  on  the  cross.  It  is  shocking  to 
think  of  the  false  theories  and  brutal  pride  that  have 
driven  the  Germans  before  the  Furies  into  this  war. 
The  doctrine  of  hard  materialism  jnit  forward  by  their 
l)rofessors  in  the  "survival  of  the  fittest"  as  the  reason 
why  nations  do  not  have  to  respect  the  same  moral 
code  that  individuals  should  observe,  would  bring  a 
curse  upon  the  earth. 

TiiE  Coal  Situation 

The  folloA\ing  is  a  statement  of  the  Chamber  of 
Commerce  of  the  United  .States,  authorized  by  Mr.  J. 
1 ).  A.  Morrow,  General  Director  of  Distribution  for 
tiie  United  States  Fuel  Administration. 

First.     We  are  not  going  to  have  enough  coal  next  winter. 

Second.  The  supply  will  be  enough  to  keep  the  people  warm 
and  to  run  the  nation  on  a  war  basis — no  more.  The  Fuel  Ad- 
ministration will  see  that  coal  is  distributed  to  accomplish  that 
result. 

'I'liird.  The  preferred  list  issued  by  the  War  Industries  Board 
indicates  the  classes  of  consumers  that  it  is  of  supreme  import- 
ance to  supply.  They  will  get  their  coal.  Other  consumers  will 
have  to  take  what  is  left.    Some  of  them  will  not  get  enough. 

Fourth.  The  supply  of  coal  for  domestic  consumption  will  be 
adequate  in  those  communities  that  bestir  themselves  itow  and 
arrange  to  get  their  coal  in  early.  Those  that  wait  do  so  at 
their  peril.  Communities  that  take  active  measures  toward 
building  proper  storage  facilities  for  laying  in  coal  will  receive 
the  full  co-operation  of  the  Fuel  Administration  in  that  work. 

Fifth.  Can  we  produce  enough  coal  for  all?  Yes  I  But  the 
railroads  cannot  haul  all  the  coal  demanded  in  some  parts  of  the 
country,  and  at  the  same  time  haul  all  the  things  equally  neces- 
sary, such  as  iron  ore,  steel,  cotton,  wool,  lumber,  food,  guns, 
shells,  ship  plates,  and  the  like.  This  condition  will  limit  the 
output  of  coal,  and  the  supply  of  it  in  some  parts  of  the  coun- 
try, particularly  on  the  North  Atlantic  seaboard.  It  is  a  problem, 
therefore,  not  of  mine  production,  but  of  railway  transportation. 

Si.xth.  Because  of  the  growing  flood  of  war  orders,  the  bur- 
den placed  on  the  railroads  is  growing  steadily. 

The  sa\ing  of  coal  is  but  one  little  corner  of  the 
jiicture  put  uj.)  before  the  American  people.  At  the 
present  time,  it  looms  up  as  an  immensely  important 
corner  to  every  section  of  the  country,  simply  because 
we  cannot  get  the  coal.  <  )ur  transportation  system  is 
in  larger  part  absorbed  in  moving  supplies  and  muni- 
tions. New  England  occupies  a  peculiar  situation  in 
relation  to  transportation  and  the  procurement  of  sup- 
plies of  all  kinds.  It  has  comparatively  few  natural 
resources  outside  of  its  forests  and  its  water-pow-er.  It 
is  off  in  a  remote  corner  of  our  continent.  It  would 
probably  never  have  developed  into  anything  beyond  a 
hunting  ground,  if  America  had  been  discovered  on  the 
western  coast  with  all  the  fruitful  lands  of  the  Pacific 
to  make  a  prosperous  race.  ( )n  the  other  hand,  America 
would  ha\e  been  poorer  without  the  strong  character 
developed  under  the  hard  conditions  of  this  climate  and 
this  soil.  One  of  the  greatest  difficulties  in  regulating 
the  coal  business  for  the  country  is  to  make  men  from 
west  of  the  Hudson  really  understand  the  peculiar  con- 
ditions under  which  this  region  must  always  do  its 
work.  \\'e  shall  have  a  shortage  in  the  coming  year 
as  stated,  probably  not  less  than  6,000,000  tons  of  steam- 
ing coal.  It  is  not  necessary  to  go  into  the  subject 
of  anthracite  for  the  homes,  because  the  supply  has  in 
a  considerable  part  been  provided.  To  be  sure  it  is  only 
two-thirds  of  the  amount  allowed  last  year,  but  we  can 
probably  worry  through  by  supplementing  witli  wood 
and  by  clothing  ourselves  a  little  more  warmly. 

Le.\rx  to  Sa\-e  Coal  for  Future  as  W'ell  as  Present 
There  is  no  need  of  great  accuracy  in  regard  to  the 
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amount  of  the  shortage.  Whatever  it  is,  it  will  mean 
a  serious  matter  if  an)-  of  our  industries  are  compelled 
to  shut  down.  Furthermore,  whether  there  is  a  short- 
age or  not,  we  ought  to  conserve  coal,  both  for  the 
future  supply  and  for  the  saving  in  money  that  will 
be  effected.  Heretofore  the  cost  of  coal  has  been  a 
relatively  small  part  of  the  cost  of  the  manufactured 
product,  in  some  cases,  not  even  one  per  cent. ;  con- 
sequently, attention  has  not  been  directed  to  it  as  to 
other  elements  of  total  cost.  It  is  just  as  well  for  us 
to  learn  now,  whether  there  is  to  be  a  shortage  or  not, 
how  to  save  the  small  percentages  in  our  manufactures 
in  order  that  this  country  may  be  in  a  position  to  hold 
its  own  in  the  keen  competition  that  is  certain  to  follow 
this  war.  It  is  therefore  not  necessary  to  debate  or 
even  to  discuss  the  total  shortage  for  New  England, 
or  for  any  other  section,  because  every  possible  saving 
ought  to  be  effected  any  way.  In  case  of  serious  short- 
age, of  which  we  have  unhappy  prophecy  in  w'hat  has 
happened  to  our  supply  during  the  past  three  or  four 
months,  many  places  that  are  not  essential  to  the  con- 
duct of  war  will  have  to  be  shut  down  and  many  people 
will  be  thrown  out  of  employment.  That  will  produce 
a  period  of  serious  unrest  and  interference  with  the  con- 
duct of  the  war.  \\'e  cannot  contemplate  this  con- 
dition without  being  impelled  into  some  action  that 
will  safeguard  us. 

What  are  we  going  to  do  about  it?  What  are  the 
manufacturers  going  to  do  about  this  for  their  sons 
on  the  other  side,  for  their  children  and  families  on 
this  side,  and  for  their  section  of  the  country,  and 
finally  for  their  race?  It  is  a  high  duty  that  is  before 
them,  not  simply  an  appeal  to  the  self-interest  of  any 
individual  but  a  strict  obligation  upon  them  as  mem- 
bers of  a  Christian  nation  trying  to  make  this  world 
safe  for  democracy,  trying  to  save  the  remnants  of  the 
ten  commandments  and  trying  to  take  care  of  young 
men  whose  bodies  are  between  all  of  us  and  the  Huns. 
No  man  can  go  to  church  with  a  conscience  or  can 
go  home  with  a  conscience  who  has  neglected  his  op- 
portunities to  serve  the  nation  by  saving.  No  operative 
in  any  mill  can  be  allowed  to  forget  his  contribution. 
It  is  a  matter  for  us  all,  in  the  factory  from  the  youngest 
apprentice  to  the  president,  and  in  every  building  from 
the  janitor  to  the  most  casual  occupant. 

How  TO  Reduce  Co.vl  Requirements 

What  are  the  methods  of  reducing  the  requirement 
of  coal?  If  we  need  30,000,000  and  can  get  only  24,- 
000,000  tons,  what  will  be  the  method  of  living  within 
that  twenty-four  millions?  There  are  three  methods  of 
reducing  the  amount  of  coal  needed.  Coal  is  referred 
to  principally  because  it  is  the  fuel  chiefly  used  and 
it  is  the  serious  problem  in  New  England. 

I.  By  climmation.  That  is  shutting  down  industries 
not  absolutely  necessary  for  the  conduct  of  the  war 
and  closing  off  light,  heat  and  power  in  all  departments 
where  thev  do  not  contribute  to  the  necessities  con- 
nected with  war. 

The  second  of  these  may  be  dismissed  at  once  by  the 
statement  that  the  process  of  elimination  to  be  found 
in  cutting  off  city  lights,  advertisement  signs  and  ini- 
necessarv  display  has  not  gone  far  enough,  .\ttenlion 
will  ultimately  he  directed  to  it  through  the  iniel  .\d- 
ministration.  '  In  the  meantime  the  fuel  committees 
throughout  the  states  have  not  insisted  on  eliminating 
waste  of  this  kind,  and  it  is  waste  when  we  need  the 
coal   for  imjiortant  industries. 

The  first  will  involve  hard.ship  to  a  great  many  peo- 
ple.    Whenever  any   factory   is  shut  down   because   it 


is  not  doing  war  work,  many  workmen  w'ill  be  thrown 
out  of  employment  and  their  families  will  suffer.  They 
will  not  only  not  have  the  coal  at  home,  they  will  not 
have  the  money  to  buy  food  and  coal,  and  riot  will 
be  the  inevitable  consequence.  Tlie  process  of  elimina- 
tion for  industries  is  made  more  difficult  by  the  im- 
practibilit}^  of  drawing  a  clear  line  between  non-essen- 
tials and  essentials.  We  have  to  live  while  we  are  car- 
rying on  war  and  so  far  as  possible  the  orderly,  normal 
life  of  this  people  should  continue  without  interruiition. 
Any  one  who  tries  to  write  down  a  list  of  the  non- 
essential industries  will  find  himself  involved  in  a  tangle 
of  inconsistencies.  Even  the  greenhouse,  which  has 
been  deprived  of  fuel,  and  wisely,  has  a  function  in 
everyday  life  by  providing  for  the  household  at  least 
an  element  of  cheerfulness.  The  method  of  elimina- 
tion will  promote  the  period  of  unrest  and  we  hope 
it  may  not  be  found  necessary.  It  certainly  will  be 
unless  the  manufacturers  of  all  states,  even  those  w-ho 
have  priority  from  Washington,  join  in  a  generous 
campaign  to  cut  down  the  amount  of  coal  needed.  The 
war  industries  must  help  the  peace  industries.  This 
again  is  a  great  question  of  cooperation  amongst  those 
who  are  left  at  home  to  keep  those  who  have  gone 
well  supplied.  We  must  all  work  together.  New  Eng- 
land has  ne\er  been  found  wanting  in  this  respect  and 
even  the  important  war  manufacturers  will  be  found 
public-spirited  in  their  efforts  to  cut  down  the  consump- 
tion of  coal  so  that  no  industry,  however  modest,  may 
be  deprived  of  its  coal  supply  and  so  that  no  workmen 
may  be  thrown  out  of  employment. 

2.  By  substitutes.  A  second  method  of  reducing  the 
amount  of  coal  needed  in  all  parts  of  the  country  is  bv 
the  use  of  wood  and  oil,  and  by  the  extension  of  water 
power.  We  should  cut  plenty  of  wood  and  have  it  in 
storage  now.  Every  fuel  committee  in  the  state  ought 
to  have  its  wood  committee  who  will  see  to  it  that 
a  sufficient  supply  is  cut  and  stored  as  an  insurance 
against  shutting  down  any  factory  next  winter.  Several 
sections  of  ^Massachusetts  are  doing  something  in  this 
direction,  but  not  nearly  enough.  W'hile  it  is  futile 
to  reckon  in  definite  figures,  it  is  probable  that  one 
million  cords  of  dry  wood  can  be  used  in  each  one  of 
the  populous  states  this  year  to  great  advantage.  Wood 
cut  next  winter  will  be  so  green  that  it  will  be  far 
less  efficient  in  producing  steam  for  the  factories  and 
heat  for  the  families  than  w-ood  cut  now  and  partially 
dried  during  the  summer  and  fall.  Consequently  this 
is  imperative  now,  not  some  time  in  the  future.  We 
have  such  a  tendency  in  America  to  let  things  slide 
along,  feeling  that  we  are  going  to  mudfile  through, 
that  we  do  not  make  plans  ahead.  That  is  where  Ger- 
many has  the  jumj)  on  us,  and  we  cannot  get  a  running 
start.  It  is  not  the  misfortune  of  our  own  country  that 
we  have  failed,  but  rather  that  we  have  not  looked  into 
the  future.  It  is  the  better  part  of  ]irudence  to  see  to 
it  that  we  are  provided  by  rational  systematic  methods 
than  to  wait  in  the  hope  of  getting  along  somehow. 
We  have  been  too  content  to  muddle  along  in  Wash- 
ington w^ith  our  political  and  business  affairs  and  we 
are  now  paying  extravagantly.  Is  Massachusetts  going 
to  wait  for  a  grave  crisis  before  taking  steps  to  keep 
the  industries  going  next  winter?  A  shortage  of  6.000.- 
000  tons  is  a  bad  matter  anrl  we  ought  to  take  advantage 
of  everything  that  will  help  us  along.  One  million  cords 
of  wood,  fairly  dry,  would  j)robab1y  be  equivalent  to 
more  than  half  a  million  tons  of  coal,  which  is  some- 
thing. 

The  supply  of  fuel  oil  is  too  small  to  affect  the 
economic  conditions  of  New'  England  very  mucli  and 
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we  must  turn  to  the  other  substitute  in  the  hope  of 
accomplishing  something  by  a  closer  study  of  water- 
power  management.  There  is  not  time  to  develop  new 
water  powers  in  any  part  of  New  England  before  cold 
weather,  but  we  can  probably  make  the  available  water 
power  more  widely  useful.  Every  hydro-electric  plant 
and  every  purchaser  of  electricity  ought  to  be  saving 
so  that  the  small  steam  plants  may  be  replaced  by  electric 
power.  At  present  the  electric  plants  are  oversub- 
scribed and  the  wider  use  can  be  accomplished  only 
by  saving  on  the  part  of  the  large  users.  This  sub- 
stitute becomes  more  available  by  shutting  oil  all  un- 
necessary power  and  lights.  The  best  we  can  do.  how- 
ever, is  only  a  fraction  of  what  can  be  accomplished 
by  attention  to  the  use  of  coal  itself. 

3.  Bv  conservation.  How  can  our  share  of  6,000.- 
000  tons  be  saved?  Only  by  the  elimination  of  waste 
on  the  part  of  coal  users  and  that  again  depends  upon 
cooperation  among  the  workmen  in  every  factory  and 
among  the  factories  in  relation  to  one  another.  We 
have  heretofore  been  satisfied  because  the  fuel  cost  has 
represented  so  small  a  part  of  the  manufacturing  cost, 
but  no  plant  is  free  from  serious  waste  at  the  present 
time.  Even  those  factories  and  mills  and  power  stations 
that  have  directed  attention  to  economy  are  still  far 
from  being  as  efficient  as  they  can  be  made  and  as 
they  will  be  in  the  future.  The  cost  of  a  kilowatt  in  an 
electric  plant  has  gone  down  from  four  or  five  pounds 
of  coal  to  less  than  two  in  reasonably  efficient  plants 
by  long  and  careful  attention.  While  every  effort  has 
been  directed  to  increased  efficiency  in  the  production 
of  steam  and  in  the  development  of  power  and,  while 
more  can  be  accomplished  in  both,  engineers  have  not 
striven  to  bring  the  use  of  power  and  its  expenditure 
for  lights  up  to  maximum  economy. 

Massachusetts'  Organizatio.x  to  Reduce  Fuel 
Waste 

What  is,  then,  the  obvious  method  of  reducing  waste? 
It  is  by  calling  attention  to  it  through  administrators 
or  committees  appointed  for  that  purpose  in  every  fac- 
toryr,  power  station  and  building,  whether  under  private 
or  city  management.  This  is  undertaking  the  problem 
by  voluntary  organization  within  rather  than  by  pres- 
sure from  without  and  is  urged  by  the  Fuel  Adminis- 
tration of  New  England,  particularly  through  a  com- 
mittee for  the  State  of  Massachusetts. 

There  has  been  a  slight  confusion  in  connection  with 
the  appointment  of  a  factory  fuel  committee.  The 
term  is  not  descriptive  enough,  as  a  conservation  com- 
mittee is  meant,  having  relation  to  all  the  use  of  light, 
heat  and  power  in  any  manufacturing  or  power  estab- 
lishment. The  place  of  a  factory  committee,  which 
should  be  made  up  entirely  of  employees,  is  wholly 
within  the  property  on  which  coal  and  power  are  used. 
It  is  made  responsible  only  to  the  management  and 
has  119, ,  connection  with  the  state  or  with  the  United 
States  a,uthorities.  The  organization  in  Massachusetts 
as  a   whole  is  as  follows : 

1.  The  fuel  administration,  having  offices  in  the 
State  House  in  Boston. 

2.  An  advisory  committee  of  engineers  for  conser- 
vation. 

3.  Local  fuel  committees  appointed  for  every  city 
and  town. 

4.  Advisory  committee  app(jinted  bv  the  local  fuel 
committees  in  every  city  and  town.  One  of  these 
is  for  wood  and  one  for  conservation,  made  up 
of  the  best  men  obtainable  having  knowledge  of 
the   subjects. 


Pledge  cards  are  sent  out  asking  every  company 
throughout  the  state  to  pledge  itself  to  save  coal  by 
appointing  a  factory  fuel  and  power  committee  to  look 
after  the  expenditure  of  coal  in  the  fire-room  and  the 
proper  use  of  heat,  light  and  power  in  the  property 
coming  under  their  jurisdiction.  Such  committees  have 
already  been  appointed  in  some  places  with  a  resulting 
gain.  Every  factory,  every  power  station  and  every 
business  building  must  be  treated  as  a  whole  and  .should 
have  its  committee.  Here  is  where  the  cooperation 
brought  about  by  forming  a  committee  consisting  of 
representatives  from  all  departments  may  be  most  ef- 
fective. Every  individual  in  a  factory  ought  to  be  en- 
couraged to  feel  that  it  is  his  personal  contribution 
towards  success  in  the  war  to  help  in  reducing  the  coal 
used.  It  is  confidently  asserted  through  factory  fuel 
committees  giving  their  attention  to  all  details  of  manu- 
facture that  fully  20  per  cent,  can  be  saved. 

Our  Battleships  Teach  Cooperation 

The  best  illustration  as  to  the  possibility  of  coopera- 
tion may  be  found  on  our  battleships,  where  every  man 
has  to  learn  that  he  is  an  essential  factor  in  winning 
a  battle  if  the  ship  is  to  contribute  her  effective  share 
in  war.  This  story  is  related  of  the  Oregon  after  her 
long  voyage  from  California  through  the  Straits  of 
^Magellan  to  the  coast  of  Florida.  She  was  ready  for 
Santiago  the  day  after  her  arrival  and  was  sent  to  the 
blockade.  In  the  battle  that  followed  it  was  her  13-inch 
gun  from  the  forward  turret  that  sent  the  Colon  ashore 
and  ended  in  the  great  victory  of  the  American  fleet 
over  the  Spaniards.  This  gun  was  fired  at  the  request 
of  the  chief  engineer  who  wanted  to  hearten  up  his  men 
below  the  jirotective  deck,  the  men  who  were  doing 
their  work  under  none  of  the  glamor  of  warfare  in 
the  open,  where  they  could  see  the  shots  fall  and  the 
enemy's  ships  destroyed.  It  was  simply  the  prosaic 
shovelling  of  coal  in  the  full  knowledge  that  they  were 
in  the  hands  of  other  men  on  the  deck  of  the  ship. 
The  exact  message  that  was  carried  to  Captain  Clark 
has  been  reported  in  different  words,  but  in  every  case 
it  has  contained  the  statement  that  a  gun  fired  would 
cheer  the  men  below  and  would  give  ten  pounds  more 
steam  in  the  boilers.  One  of  the  engineers  listening 
at  the  speaking  tube  when  this  gun  went  off,  and  the 
noise  and  the  shock  penetrated  to  the  after-fire  room, 
heard  a  shovel  scrape  along  the  floor  plates  and  the 
coal  go  into  the  furnace.  He  heard,  too,  a  fireman  say 
as  he  threw  the  coal  "There,  take  that,  you  dirty  Dago." 
It  was  his  shot  at  the  Spaniard.  It  was  his  share  in  the 
great  battle.  Not  only  a  worthy  share,  but  one  taken 
in  the  imspectacular  conditions  of  a  dark  hole  below  a 
heavy  protective  deck. 

This  is  the  spirit  which  should  actuate  every  man  wl^o 
has  a  shovel  in  his  hand  or  is  running  a  machine  in  the 
mill.  It  is  his  share  toward  winning  this  war.  Every 
shovel  of  coal,  if  usefully  expended  in  the  furnace,  will 
do  something  to  save  us  a  life  on  the  other  side  and 
every  shovel  of  coal  that  is  wasted  by  careless  firing 
or  bv  the  careless  expenditure  of  power,  will  do  its 
share  in  losing  us  one  of  our  boys  in  France. 

Again,  attention  to  this  detail  was  so  typical  of  the 
officers  on  the  Oregon.  The  chief  engineer  spent  a  large 
part  of  his  time  wandering  around  to  see  that  distilled 
water  was  not  wasted  on  the  voyage,  so  that  his  boilers 
might  be  kept  free  from  scale  and  ready  at  all  times. 
The  shutting  off  of  a  single  lamp,  the  saving  of  a  few 
tons  of  coal  or  of  a  few  heat  units  is  a  contribution. 
There  are  upwards  of  5,000  factories  in  the  State  of 
Massachusetts,  and  if  one  single  lamp  were  closed  off 
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in  every  i)ne  of  them  it  \v(iul(l  mean  a  saving  of  900  tons 
of  coal  in  the  course  of  the  year. 

SUGGESTIOXS  OF  ADVISORY   ENGINEERING   COMMITTEE 

The  Advisory  Engineering  Committee  for  the  state 
will  send  to  every  fuel  committee  enough  copies  of  a 
circular  informing  managers  in  a  general  way  where 
to  look  for  waste.  Many  of  them  know  already  and 
this  circular  is  only  a  starting  point.  Inasmuch 
as  it  is  intended  as  general  advice  for  all  factories 
and  buildings,  it  may  not  exactly  fit  every  power 
user,  but  it  will  be  helpful  in  the  main  and  can  be 
modified  to  fit  every  case.  The  committee  has  sug- 
gested the  form  of  organization.  This  is  taken  from 
one  of  the  large  companies  and  is  already  in  practical 
use,  but  it  is  much  larger  than  will  be  necessary  in 
many  companies.  It,  therefore,  forms  but  the  skeleton 
from  which  the  plan  of  organization  may  be  taken. 
It  makes  no  ditiference  whether  the  committee  be  large 
or  small,  so  long  as  it  is  representative  and  so  long 
as  it  takes  into  consideration  all  the  departments  in  a 
factory  or  building.  One  man  in  a  small  company  is 
sufficient  and  a  small  number  of  men  will  answer  well 
in  any  company  if  they  are  sufficiently  conversant  with 
all  the  details  of  power  use.  The  main  thing,  after 
all,  is  to  have  attention  called  to  the  losses  and  to  the 
preventable  waste.  Under  all  circumstances  it  is  ad- 
visable to  have  a  regular  meeting  of  those  who  have 
been  selected  to  supervise  economy,  in  order  to  report 
results  and  if  possible  to  let  the  workmen  know  all  cases 
of  improvement.  The  member  of  the  committee  who 
puts  down  statistically  all  that  has  been  done,  both 
to  promote  saving  and  to  record  results,  may  be  desig- 
nated as  the  secretary  or  the  administrator.  Attention 
must  be  called  to  the  fact  that  this  is  not  confined  to 
the  combustion  of  coal  in  the  boilers,  but  goes  all  the 
way  through  the  factory  from  the  coal  in  the  yard  to 
the  finished  product  when  it  leaves  in  the  cars. 

In  New  England  it  is  particularly  hard  to  get  men 
to  sign  pledge  cards.  The  individual  would  prefer  to 
do  what  is  expected  from  a  motive  of  conscience  rather 
than  to  preach  about  what  he  is  going  to  do.  but  the 
pledge  cards  if  brought  together  in  the  State  House 
at  Boston  will  form  an  evidence  of  how  successful 
the  Fuel  Administration  has  been  in  reaching  all  coal 
and  power  users. 

In  order  to  do  this  work  well  and  with  no  cross  pur- 
poses, the  coal  fuel  committee  of  each  town  should  con- 
sider itself  responsible  for  promoting  economy.  These 
fuel  committees  began  with  fixing  prices,  then  they  took 
a  hand  in  the  distribtution  of  coal  and  now  they  must 
contribute  their  best  efforts  toward  its  conservation. 

S.WE  Co.\i.  IN  S.\ME  .Spirit  Th.\t  You  Save  Food 
.\  great  deal  of  literature  has  been  issued  by  the 
national  government  and  l)y  the  state,  some  of  it  good 
and  some  of  it  ineffective.  We  have  all  grown  stale 
on  circulars,  but  this  case  is  one  that  should  arouse  the 
interest  of  every  individual  in  the  state.  The  splendid 
work  of  the  Food  .Administration  in  enlisting  the  in- 
terest of  every  person  in  the  country  toward  saving  in 
order  to  supply  our  men  and  our  Allies  across  the  sea 
should  he  an  example  to  us.  This  is  the  end  aimed 
at  by  the  fuel  committees,  without  any  more  literature 
excepting  that  which  is  absolutely  necessary  to  assist 
coal  users  in  a  more  intelligent  study  of  the  losses  in 
their  factories  and  in  their  buildings. 

S.WE  Meat  and  Power  This  Winter 
Saving  is  a  matter  of  common  sense.     A  very  little 


book-knowledge  is  required  by  the  factory  committees, 
which  may  be  made  up  of  practical  men.  One  of  the 
first  things  to  begin  on  is  the  method  of  heating  all 
rooms  and  the  use  of  exhaust  steam  for  that  purpose. 
Generally  too  much  heat  is  put  into  our  factories.  Win- 
dows thrown  open  and  elevators  operated  without  doing 
any  work  represent  an  outlay  in  fuel  and  in  labor  for 
ivhich  there  is  no  return.  There  is  a  great  loss  of 
power  in  the  machine  shops  and  in  the  running  of  ma- 
chinery of  all  kinds.  This  is  so  important  that  steam 
heat  is  hardly  needed  in  a  great  many  rooms  where  the 
friction  losess  turned  into  heat  are  sufficient  to  keep 
the  workmen  comfortable.  Shafting  out  of  line  is  an 
excessive  loss. 

The  circular  sent  out  by  the  committee  to  manufac- 
turers through  the  fuel  committees  will  contain  sugges- 
tions of  forms  for  keeping  a  record  in  some  of  the  de- 
partments. These  too  will  be  useful,  especially  in  put- 
ting down  the  exact  amount  of  fuel  burned  from  time 
to  time  and  the  reasons  why  there  is  a  gain  or  loss. 

The  local  fuel  committees  should  have  their  advisory 
committee  made  up  of  manufacturers  and  engineers  to 
disseminate  information  and  to  inspect  plants  for  the 
purpose  of  suggesting  improvements  toward  reducing 
waste.  This  does  not  mean  that  any  advisory  commit- 
tee should  take  the  responsibility  for  rebuilding  a  fac- 
tory or  expending  a  large  outlay  towards  improvement 
— that  ought  to  be  done  Ijy  a  consulting  engineer  regu- 
larly em]iloyed  for  the  purpose — but  it  does  mean  that 
every  one  who  has  a  good  practical  knowledge  of  power 
development  and  manufacture  should  he  willing  to  sug- 
gest methods  of  improvement.  The  committee  of  engi- 
neers for  the  fuel  administrator  will  be  glad  to  assist  in 
this  wav  and  will,  if  requested,  provide  at  least  first- 
aid  in  carrying  out  the  plan  to  save  coal.  Engineers 
have  volunteered  to  \isit  ]ilants  and  each  community  can 
b\-  dividing  the  insiiection  amongst  manufacturers,  ac- 
com]ilish  a  great  deal.  If  the  coal  using  places  are  di- 
\ided  into  groups  of  ten,  with  one  competent  person  to 
look  at  them,  say  once  a  month  this  summer  and  fall,  all 
the  work  can  be  carried  out  without  inflicting  a  serious 
burden  on  any  one. 

Federal  Plan  of  Adjiinistrative  Engineers 

Massachusetts  began  this  system  of  saving  before  the 
Federal  (lOvernment  had  gotten  around  to  it  and  its 
plan  differs  slightly  from  that  of  the  Administration  in 
Washington,  but  after  all  what  we  are  after  is  fuel  sav- 
ing and  effective  cooperation  toward  carrying  on  the 
war  and  not  in  perpetuating  some  special  plan  of  or- 
ganization. The  .system  suggested  by  the  Government 
is  the  ap]iointment  of  a  fuel  administrative  engineer  for 
each  state,  whose  functions  shall  be  to  inspect  or  cause 
to  be  inspected  every  coal-using  establishment  exce]iting 
the  homes  and  to  rate  each  one  according  to  its  effici- 
ency. This  can  be  done  in  Massachusetts  very  easily 
after  the  factory  fuel  committees  are  formed  and  the 
manufacturers  themselves  get  to  work.  The  distribu- 
tion of  coal  .should  naturally  favor  those  who  are  sav- 
ing so  that  if  the  shortage  becomes  too  serious  to  carry 
on  all  the  work  the  least  efficient  plants  should  be  cut 
off  first.  The  federal  oversight,  by  means  of  outside 
inspectors,  may  be  necessary  in  the  end,  and  it  may  be- 
come so  natural  a  part  of  the  method  now  followed  in 
Massachusetts  that  we  shall  all  be  glad  to  have  it.  The 
genius  of  New  England  is,  however,  home  rule  and 
the  individuals  can  probably  do  for  themselves  by  at- 
tention to  details  all  that  is  necessary  to  enable  us  to 
get  along  with  the  available  supply. 
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TakuHi  (I  liiruc  sliid  as  an  r.viiiuplr  the  aiillior  shoics 
in  di'tail  lun^i  lo  cstiiiuilc  the  lime  fur  every  operation 
neeessary  to  make  it  on  the  lathe.  The  same  methods 
apply  to  tcork  done  on  machine  tools  other  than  the 
lathe,  and  to  repair  tvork  as  «■('//  as  to  tool  mahinti. 
An  idea  of  the  expense  of  makiiui  siteh  pre-estimates 
of  produeina  limes  is  oiren  from  the  fael  thai  a  skilled 
task  setter  ran  fe/ir,'   lo  to   15  fobs  in  an  S-hour  day. 

Mr.    Norman     I  Inward    after    preparuuj    for    eolleoe 

AI'!\1<".\']()US  article  beginning  on  page  55  of  the 
luiy  issue  gives  a  classification  of  the  unit  opera- 
tions of  machine-shop  jobs  commonly  found  in 
tool  making  and  repair  work.  The  operations  of  grind- 
ing, die-making  and  specialized  tool-room  work  were 
omitted,  as  they  belong  in  a  special  tool  making  classifi- 
cation in  which  they  can  be  readily  standardized,  al- 
though there  are  many  separate  items  invohed.  This 
article  is  devoted  to  the  methods  employed  in  pre-deter- 
mining  production  times  on  non-repetitive  work.  The 
example  taken  is  a  large  steel  stud  and  all  of  the  ma- 
chining operations  are  confined  to  the  lathe. 

Figure  i  gives  the  procedure  for  task  setting  on  this 
piece.  The  stud  is  seen  to  have  a  body  diameter  of  7 
inches,  a  straight  shoulder  with  a  diameter  of  5  inches 
and  a  3-inch  threaded  shank.  The  total  length  is  20 
inches.  The  thread  to  be  cut  is  a  'X)  degree  V,  3J.<2 
threads  per  inch.  In  addition  to  a  view  of  this  piece, 
Figure  i  gives  the  instruction  card  for  its  making  with 
a  total  allowed  time  of  4  hours  and  3'>  minutes.  ^This 
illustration  also  gives  portions  of  the  \arious  operation 
sheets  on  which  are  given  the  unit  times  that  go  to  make 
up  the  total  time  for  the  entire  job.  To  permit  the  show- 
ing of  each  unit  time  allowance  in  its  proper  location  on 
a  single  magazine  page,  the  material  is  somewhat  con- 
densed. A  glance  at  what  is  presented  will  show  that 
there  is  a  time  allowed  for  every  operation  that  the 
mechanic  will  perform  including  a  fair  allowance  for 
cleaning  the  machine  and  for  personnel  needs.  Figin^e 
2  shows  a  complete  instruction  card  form  such  as  is 
used  for  the  machining  operations. 

To  show  in  greater  detail  just  how  the  times  are 
set,  let  us  take  up  a  few  of  the  standard  operation 
sheets  in  detail.  Figure  3  shows  the  complete  sheet 
for  outside  lathe  turning  as  used  by  the  task  setter, 
the  surface  speed  for  each  of  three  different  grades 
of  steel,  the  number  of  revolutions  per  minute  for 
each  diameter  from  [  to  12  inches,  inclusive,  the 
depth  of  cut  and  feed  per  revolution  are  all  given. 
Also  for  each  diameter  the  time  is  given  to  machine 
a  piece  of  metal  i  inch  long  at  the  prescribed  feed, 
speed  and  depth  of  cut.  It  is  easily  seen  that  with 
the  above  conditions  standardized  the  time  to  finish 
the  job  is  equal  to  the  number  of  cuts  times  the 
length  of  each  cut,  times  the  standard  time  re- 
quired to  machine  a  section  i-inch  long  at  each 
diameter. 

In  the  average  case  we  allow  two  additional  fin- 
ishing cuts  beside  the  roughing  cuts. 

After  having  calculated  these  unit  times  in  ad- 
vance and  set  them  down  in  the  manner  shown,  the 
task  setter  is  able  to  complete  the  setting  of  a  large 
number  of  tasks  in  a  comparatively  short  space  of 
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entered  an  apprenticeship  in  the  machine  shops  of  the 
National  Conduit  and  Cable  Company.  After  finish- 
iiiil  his  time  he  stayed  with  that  firm,  advancing  to  the 
position  of  foreman.  Durini/  the  past  five  years  he 
has  held  positions  from  foreman  to  factory  superin- 
tendent in  several  important  machinery-building  and 
munitions  plants.  Recently  he  has  been  engaged  in 
iinpro'vina  shop  organisation  and  methods  and  is  nmv 
in    the   employ   of   the   llmenjency   Fleet    Corporation. 

time.  This  work  must  be  done  expeilitiously  if  the 
cost  of  estimating  is  to  be  kept  within  reasonable 
limits.  Turning  back  to  Figure  3,  the  sheet  for 
rough  turning  the  outside  diameter,  it  will  be  noticed 
that  the  basic  surface  speeds  are  the  Taylor  outside 
diameter  tuiiiing  speeds  for  a  ^-inch,  high-speed 
steel  tool  with  coolant.  The  conditions  thus  set  up 
are  known  by^  experiment  to  be  the  best  for  the 
lathes  classified  under  group  3  in  the  preceding 
article  in  the  Jul}-  issue. 

Time  Required  for  Estimating 

From  the  numerous  problems  worked  out  on  the 
sheet  of  Figure  3,  its  computation  may  appear  to 
be  a  large  job,  especially  when  one  considers  that 
man}'  other  sheets  must  be  prepared  to  set  up  a 
complete  set  of  standards.  But  the  time  required  is 
not  excessive,  for  with  a  proper  set  of  graphs  each 
problem  can  be  solved  in  about  30  seconds.  Each 
problem  is  comparatively  easy  of  mathematical  de- 
termination once  the  proper  surface  speed,  cut  and 
feed  have  been  decided  upon.  More  difficulty  is 
experienced  in  connection  with  the  operations  in- 
volving a  time  study  of  the  human  operations  such 
as  are  classed  in  the  C.  L.  and  H.  L.  groups. 

In  this  connection  it  is  well  to  advise  any  one 
who  plans  to  work  out  such  operations  to  establish 
first  standardized  mechanical  conditions  before  at- 
tempting to  apply  standard  times. 

M.'\\iPUL.\Ti.\-G  L.\THE  Carriage  and  Cross  Compgi'nd 
Rest 

Closely  related  to  the  operation  of  outside  turning- 
is  a  proper  allowance  for  manipulating  the  lathe  car- 
riage and  the  cross  compound  rest.  A  table,  omitted 
here  for  lack  of  space  gives  the  time  allowance  for  this 
operation.  The  left-hand  column  gives  the  length  of 
cut,  ranging  from  two  inches  up  to  six  feet.  At  the  top 
of  each  of  the  other  columns  is  indicated  the  number  of 
cuts.  Each  one  of  these  columns  is  double,  and  in 
this  way  two  ditTerent  times  are  given.  The  shorter 
is  for  the  lighter  and  more  flexible  lathes,  while  the 
other  is  for  the  heavier  machines,  ^^"hen  figuring 
the  number  of  cuts  on  outside  diameter  turning  the 
task  setter  can  jot  down  the  manipulation  time 
allowance  from  this  sheet. 

The  times  given  in  the  table  are  founded  on  an 
actual  time  study  of  working  conditions  and  are  not 
too  low.  The  motions  of  removing  the  tool  from 
the  work  and  later  advancing  the  tool  toward  the 
work  are  constant,  while  the  later  motion  of  moving 
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FIG.     I.       PROCF.nrRF,    FOR    TASK    SETTING    ON     A    LARGE    STKEL    STUD 


the  lathe  carriag:c  the  k-iii^lh  of  the  cut  from  the  fin- 
ishing of  one  cut  to  the  bopinninp  of  the  next,  is 
a  variable  change  from  the  length  of  the  cut  itself. 
Each  motion  entering  into  this  table  was  studied  and 
timed  separately,  the  same  constants  being  added  to 


a  different  variable  with  each  different  IctiL'lh  of  cut. 
Set-i-p  Time 

Let  us  now  consider  the  set-up  time.     This  is  also 
a     H.     L.    operation     classified     as    "center    set-up 
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The 


repair  set-up 
time  is  arranged 
on  the  same  sheet 
for  convenience, 
( not  shown  here). 
Here  are  classi- 
fied the  set-up 
times  according 
to  the  weight  of 
the  job,  including 
the  weight  of  the 
dog.  The  times 
given  allow  for 
taking  one  piece 
off  centers,  re- 
moving the  dog, 
placing  the  dog 
on  a  new  piece 
and  placing  the 
new  piece  on  cen- 
ters ;  or,  in  other 
words,  a  complete 
cycle  of  the  set- 
ting-up and  tak- 
ing-down opera- 
tion. .\t  the  bottom 
nf   steel   of   various 
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if  the  sheet  is  a 
imensions    from 
setter  can  estimate  at  a  glance  the 
appro.ximate  weight  of  the  piece  he 
is  considering. 

To  obtain  the  standard  time  for 
setting  up,  he  must  judge  the  num- 
ber of  times  the  piece  must  be  set 
up  and  multiplied  b\-  the  unit  time. 
It  is  evident  that  the  task  setter 
computes  the  time  to  complete  one 
piece,  and  if  there  are,  say,  40 
pieces  on  the  order,  he  simply  mul- 
tiplies the  total  task  time  of  one 
piece  bv  40  to  get  the  time  for  the 
lot. 


)  OTHER  OPKR..\TIOXS 

The  various  other  times  used  in 
connection  with  the  task  of  Figure 
I,  .such  as  the  time  for  squaring  the 
corner  (C.L.io)  cutting  a  chamfer 
or  countersinking  (C.L.7),  filing  on 
a  lathe  (C'.L.ft),  gaging  and  meas- 
uring (H.L.3)  and  setting  cutting 
tools  (H.L.7)  are  founded  on 
averages  taken  from  time  studies 
that  would  no  doubt  be  of  interest 
and  value  if  there  were  space  to 
jn-esent  them.  At  first  thought  it 
may  seem  impractical  to  determine 
and  standardize  how  manv  times  a 
man  should  use  his  micrometers  or 
calipers  on  a  turning  job.  But  we 
have  found  it  perfectly  practical  to 
do  this  and  have  limited  the  num- 
ber of  times  a  man  should  use  his 
measuring  tools  on  roughing  opera- 
tions, making  allowance  also  for 
the  time  necessary  to  set  microm- 
eters or  calipers  and  also  the  time 
necessary  to  use  them  on  each 
diameter  and  length.  As  a  matter  of  fact,  it  is  easy 
for  a  man  to  get  into  bad  habits  in  measuring  work 
and  waste  a  lot  of  time.  The  ordinary  system  of 
management  has  no  control  in  such  cases. 


Perhaps  the  most  difficult  operations  to  standard- 
ize were  those  of  end-facing  and  thread  cutting 
(^I.L.4  and  C.L.12).  The  former  is  an  involved 
operation  because  the  manipulating  time  is  included 
with  the  cutting  time,  and  on  the  larger  diameters 
where  a  great  amount  of  metal  is  to  be  removed 
many  cuts  are  necessitated  with  changes  of  feed  and 
speed.  So  the  sheet  for  this  operation  is  based  on  time 
studies  of  actual  jobs  rather  than  upon  computations 
Inini  de]iartment   feeds  and  speeds. 

Till-:  Oper.\tio.\  ok  Tiire.xd  Cuttixg 

The  thread  cutting  times  ( C.  L.  12).  is  perhaps 
the  nearest  to  scientific  standard  of  any  we  have 
standardized.  The  sheet  is  laid  out  so  that  this  sched- 
ule is  composed  of  the  cutting  time  at  the  left  and  the 
manipulaing  time  at  the  right.  The  latter  is  worked  out 
along  the  same  lines  as  the  schedule  for  outside  diam- 
eter manijiulating  time  allowances,  but  in  the  former 
the  manipulating  time  for  one  return  of  the  tool  from 
the  finishing  of  the  cut  to  the  start  of  the  next  cut  is 
simplified  by  the  total  number  of  cuts  or  tool  passes. 
The  times  given  are  the  total  manipulating  time 
allowed  for  cutting  a  thread  of  the  given  size  and 
length.  The  actual  cutting  time  is  added  to  the 
manipulating  time  to  get  the  total  thread  cutting 
time.  The  cutting  time  is  worked  out  for  the  num- 
ber of  cuts  or  pieces  required  for  the  tool  to  reach  the 
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STANHARD    OPERATION    SHEET    FOR    OUTSIDE    LATHE    TURNING 

bottom  of  the  finished  thread,  which  number  was  deter- 
mined by  a  time  study  on  different  sizes  of  threads.  The 
cutting  speed  is  taken  from  the  data  on  Dr.  Frederick  W. 
Tavlor. 
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The  demands  of  n-ar  production  hove  stimulated  the 
development  and  use  of  the  power  operated  factory 
truck.  Various  needs  have  contributed  to  developing 
standard  types  and  "specials."  Features  of  a  number 
of  types  of  this  class  of  equipment  are  given  in  this 
article,  together  ivith  several  helpful  paragraphs  deal- 
ing with  operating  costs. 

Mr.    Reginald   Trautschold   has  specialiced   in  pozi'cr 


-  /ischold 

plant  design,  machine  design  and  factory  economies. 
From  1898  to  191 1  he  held  positions  of  designer,  super- 
intendent of  construction,  chief  engineer  and  sales  man- 
ager with  large  manufacturing  firms,  including  Sprague 
Electric  Co.,  Marine  Engine  and  Machine  Co..  Henry  R. 
IVorthington,  Arnold  Sewing  Machine  Co.,  Robins  Con- 
veying Belt  Co..  and  the  Intercontinental  Engineering 
Co.     He   noic   f'nclices   as  a   consulting   engineer. 


N  no  field  has  the  intensive  activity  in  the  indus- 
tries necessitated  and  brought  about  by  the 
present  demands  upon  our  resources,  our  products 
and  our  manufacturing  skill  been  productive  of 
greater  innovations  and  developments  than  in  the 
field  of  mechanical  handling  of  materials.  The 
progress  made  toward  efficiency  and  in  more  effec- 
tive means  of  transporting  every  kind  and  form  of 
product  has  been  truly  remarkable.  To  be  sure,  the 
exigencies  of  the  time  have  made  such  developments 
necessary — the  need  of  ever  greater  production,  the 
scarcity  of  labor  and  its  increased  value,  the  better- 
ment in  shop  and  factory  conditions  demanded  for 
the  more  effective  conduct  of  industrial  pursuits,  the 
health  of  our  workers  and  the  economic  reasons 
have,  one  and  all  combined  to  bring  about  the 
change.  The  progress  was  inevitable,  but  the 
critical  world  condition  has  materially  accelerated  it. 
and  there  is  no  question  but  that  one  direct  efifect  of 
the  war  has  been  to  bridge  an  extended  period  of 
evolution  in  the  art  of  handling  materials. 

The  progress  has  by  no  means  been  limited  to 
that  made  in  equipment  for  handling  great  loads — 
powerful  cranes,  traveling  bridges,  etc. — nor  to  the 
many  conveyors  and  carriers  confined  to  fixed  lines 
of  travel,  but  is  even  more  marked  in  the  extended 
employment  of  power  trucks  to  rejjlacc  hand  pro- 
pelled equipment  and  to  eliminate  much  of  the 
manual  work  considered  unavoidable  but  a  few 
years  ago.  The  highly  effective  power  trucks  now 
emploved  have  not  allbeen  developed  since  the  out- 
break of  the  war,  it  is  true,  but  their  wider  use  has 
been  largely  brought  about  by  war  conditions.  The 
question  of  production  has  overshadowed  that  of 
economy,  but  the  result  has  been  remarkable 
economic  betterment,  although  in  many  instances  it 
has  been  a  question  of  output  irrespective  of  cost. 
This   subjugation   of  the   investment  bugbear,  oper- 


ating and  maintenance  expenses,  by  the  considera- 
tion of  speed,  has  made  possible  many  installations 
of  relatively  costly  handling  equipment  which  under 
normal  conditions  would  not  have  been  made  until 
the  economic  value  and  wisdom  of  the  installation 
had  been  proved  to  the  satisfaction  of  the  cautious 
and,  not  infrequently,  over  conservative  shop. 

These  enforced  investments  have  been  productive 
of  quite  as  marked  economies  as  in  gains  in  speed 
and  capacity  of  transportation,  it  is  safe  to  say, 
although  any  accurate  com]iarative  statement  of 
operating  costs  can  not  well  be  presented.  For  in- 
stance, in  a  certain  large  wire  plant,  bulky  and  heavy 
loads  of  "copper  cabbages"  are  now  piled  on  the 
l)latform  of  a  storage  battery  truck  and  a  load  of  a 
couple  of  tons  transported  about  the  plant  at  a 
speed  of  about  four  miles  an  hour.  The  consump- 
tion of  power  is  i^  kilowatts  per  hour  and  the  truck 
is  in  charge  of  one  man.  To  accomplish  the  same 
work  by  hand  propelled  trucks  without  imjiosing  too 
arduous  a  task  on  the  attendants,  half  a  dozen  trucks 
with  as  many  operators  woulil  be  required.  The 
economy  of  the  power  truck  is  unquestionable,  de- 
spite the  fact  that  the  initial  cost  of  the  highly  de- 
veloped storage  battery  equii)ment  exceeds  the  com- 
bined cost  of  hand  trucks  which  could  be  employed 
for  the  same  task.  .'\  more  highly  .skilled  attendant 
is  required  for  the  electric  truck  than  for  handling 
the  manually  propelled  equiimient.  commanding  a 
correspondingly  higher  rate  f)f  jiay,  but  even  in  these 
days  of  high  recompense,  the  wages  of  the  one 
skilled  operator  will  not  be  equal  the  aggregate  of 
the  wages  paid  the  less  skilled  in  pre-war  times. 
Furthermore,  the  more  numerous  emjiloyees  of 
lower  earning  power  could  not  be  secured  during  the 
present  scarcity  of  labor,  and  it  is  questionable 
whether  the  supjily  of  such  unskilled  help  will  again 
be  as  plentiful  as  before  the  war. 
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The  raising  of  the  |ilane  <if  wdik 
lieretofore  discharged  by  unskilled 
labor  is  another  of  the  more  important 
effects  for  which  war  conditions  are 
responsible.  The  less  skilled  classes 
of  labor  have  been  trained  to  operate 
and  become  familiar  with  automatic 
and  semi-automatic  equijjment.  The 
scarcit}'  of  labor  has  resulted  in  work- 
ers of  all  classes  becoming  more  ef- 
fecti\e,  and  the  training  which  this 
has  necessitated  has  been  producti\c 
of  an  elevation  in  the  demands  ; 
expectations  on  the  part  of  laboi. 

The    day    of    back   breaking    effort  pah 

and  exhaustive  manual  exertion  has 
been  relegated  to  the  past.  Labor 
will  demand  every  mechanical  aid  to  lighten  work 
and  expedite  production,  and  intensive  production 
will  make  the  adoption  of  such  devices  essential. 
Li  this  connection,  the  more  extended  use  of  power 
trucks  will  play  no  inconspicuous  part. 

St9R.\ge  B.\ttery  Trucics 

The  advent  of  the  electric  storage  battery  truck 
reallv  antedates  the  outbreak  of  the  world  war  by 
a  few  years,  and  was  brought  about  by  the  demand 
for  an  economic  and  speedy  vehicle  for  handling 
baggage  at  large  railway  terminals.  The  Pennsyl- 
vania Railroad  seems  to  have  been  a  pioneer  in  the 
mnvcment.  for  at  their  New  York  terminal  was 
introduced  the  first  commercial  application  of  the 
storage  battery  truck.  The  service  called  for  a 
mobile  power  truck  suitable  for  moving  expeditiously 
in  cramped  places  and  congested  quarters,  forward 
or  backward,  and  capable  of  negotiating  relatively 
steep  grades.  Similar  requirements  are  to  be  found 
on  steamship  piers,  in  freight  sheds  and  warehouses 
and  about  factories  and  mills  where  the  storage  bat- 
ter}- truck  has  now  become  a  necessary^  adjunct  and 
one  of  remarkable  economic  value.  For  handling 
diverse  lines  of  merchandise,  manufactured  products 
of  all  descriptions,  textile  materials,  boxed  goods, 
steel  rails,  bags  of  meal,  ingots  and  metal  pigs,  kegs, 
barrels,  raw  materials  and  products  in  the  process 
of  construction — in  fact,  anything  which  can  be  piled 
on  the  platform  or  into  the  body  of  an  industrial 
truck — can  be  handled  most  effectively  and  econom- 
ically by  the  adaptable  storage  battery  truck,  unless 
the  service  lends  itself  to  transportation  over  some 
continuous  system  of  conveyor  following  a  definite 
and  fixed  path  of  travel. 

In  the  factory  the  necessity  for  space  through 
which  to  operate  power  trucks  calls  for  the  orderly 
and  eft'ective  location  of  machinery  and  equipment, 
for  commodious  aisles  must  be  provided  to  allow  the 
]iassing-  of  trucks  without  undue  interference  with 
the  activitv  of  the  machine  operators,  and  sufificient 
room  must  be  provided  for  the  trucks  effectively  to 
serve  as  distributing  agents  between  points  of  load- 
ing and  unloading.  This  one  provision  which  has 
to  be  made  in  the  factory  does  not  differ  in  any  way 
from  the  passage  clearance  which  must  be  main- 
tained at  freight  depots,  etc..  so  that  a  pretty  clear 
standardization  of  the  power  truck  has  come  about. 

St.\kdard  Power  Trucks 
Storage  battery  trucks  do  not  compete  with  or 
infringe  upon  the  field  of  the  powerful  cranes  and 
traveling  bridges  so  essential  in  the  intensive  manu- 
facturing requirements  of  the  day;  rather  they  are 
destined  to  make  ever  growing  inroads  into  the  field 


OF     INIirSTI'IAL     TKUC'KS     SWITCHING     I.OAIIEIl     FLAT     CAR 
C.   W.    Hinit   Co..    New    York, 

'leretnforc  serxed  by  manual  effort  and  hand  trucks, 
so  the  standard  power  truck  is,  as  a  rule,  either  of 
one  or  two  ton  carrying  capacity.  The  operator  is 
customarily  carried — the  speed  of  the  truck  being 
from  four  to  six  miles,  sometimes  seven,  an  hour — 
upon  a  platform  extending  in  advance  or  to  the  rear 
of  the  track  platform  or  body.  The  width  of  the 
trucks  (over  all)  has  been  standardized  at  four  feet 
b}-  most  manufacturers,  although  some  makes  are 
not  more  than  three  feet,  and  the  loading  space  of 
the  average  one-ton  truck  is  26  square  feet,  or  so, 
making  the  overall  dimensions  for  this  smaller  truck 
4  by  7  or  8  feet, :  with  a  wheel  base  in  the  neighbor- 
hood of  3  feet  10  inches.  A  couple  of  additional  feet 
in  the  length  of  the  loading  space,  calling  for  a  wheel 
base  of  about  4  feet  10  inches,  distinguishes  the  two- 
ton  truck — as  far  as  overall  dimensions  are  con- 
cerned. The  one-ton  truck  should  be  capable  of 
turning  on  a  radius  of  not  more  than  8  feet,  while  a 
two-ton  truck  should  turn  on  a  twelve-foot  radius. 

The  battery  box  may  be  situated  on  the  truck 
platform,  or  carried  suspended  from  cross  members 
of  the  frame — usually  on  springs — for  protection  and 
compactness,  and  provision  should  be  made  whereby 
the  battery  cells  are  readily  accessible.  The  motor 
should  have  a  high  overload  capacity  to  care  for 
heavy  starting  torque  and  to  enable  the  truck  to 
negotiate  fairly  heavy  grades  under  full  load.  A  con- 
troller regulating  the  speed  over  a  wide  range — 
usually  two  or  three  speeds  forward  and  as  many  on 
the  reverse,  with  a  positive  stop  between — is  essen- 
tial for  safe  service  in  the  ordinary  manufacturin,.^ 
plant  where  the  truck  is  of  necessity  confined  to 
passage  in  aisles  and  paths  across  which  workers 
must  occasionally  pass,  or  where  the  trucks  have 
to  wind  in  and  out  about  machinery,  posts,  etc. 

Special  Power  Trucks 

The  success  of  the  standard  type  of  platform  bag- 
gage truck,  to  classify  the  type  according  to  the 
service  for  which  it  was  originally  designed,  has  led 
to  the  development  of  an  almost  endless  line  of 
storage  battery  power  trucks  for  special  lines  of 
work,  or  particular  service.  The  plain  platform 
has  been  replaced  with  various  stydes  of  side-dump- 
ing, end-dumping  and  special  bodies.  The  plat- 
forms have  been  constructed  so  they  can  be  raised 
mechanically,  horizontally  or  to  an  inclined  plane 
for  convenience  in  loading  and  discharging  loads.  There 
has  been  scarcely  a  type  of  hand  truck  construction 
which  has  not  been  duplicated   in  a   power  truck. 

The  efficient  and  convenient  lifting  trucks  now 
share  their  special  field  of  service  with  elevating 
power  trucks  having  low,  flat  platforms  which  can 
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POWER    TRLXKS     MOVIXli    A    LOAD    OF    HAND    TRUCKS 
C.    \V.    Hum    Co..    New    York. 

be  run  under  cradles  upon  which  compact  loads  may 
be  placed,  the  platform  raised  and  the  loaded  cradle 
carried  to  another  location  without  manual  handling 


MFRCURY    TRUCK     HAULING    A    LOAD    OF    TRAILERS    IN     A    FOL'XDRY 
Mercury    Manufacturing    Co..    Chicago. 

These  elcYating  trucks  arc  efficient  and  effective 
workers,  for  delays  incident  to  loading  and  unload- 
ing are  circumvented  and  the  trucks  kept  effectively 


CK    WITH    SFKCIAI.    DlMl' 


occupied  with  a  minimum  of  interrui)tion.  Such 
continuous  service  permits  the  trucks  to  render  'in- 
usually  high  ton-mileage  service. 


Trucks  with  interchangeable  bodies  have  been  de- 
veloped to  meet  the  requirements  of  the  manufac- 
turer whose  conditions  are  such  that  the  character 
of  the  load  can  be  eft'ectively  changed  from  time  to 
time.  Industrial  trucks  equipped  with  either  hand 
power  or  mechanically  operated  cranes  materially 
simplify  the  handling  of  heavy  and  cumbersome 
loads.  The  cranes  load  or  unload  the  trucks,  can 
carry  a  load  in  suspension  and  pick  up  or  distribute 
loads  over  quite  a  respectable  radius,  permitting 
their  effective  use  in  localities  not  served  bv  travel- 
ing cranes  or  other  hoisting  equipment. 

Adaptability  of  the  Industrial  Power  Truck 
Conceived  for  freight  handling,  the  employment  of 
industrial  power  trucks  to  run  in  and  out  of  box 
cars  when  loading  and  unloading  freight,  to  scurry 
about  freight  depots,  steamboat  piers  and  the  ware- 
houses of  industrial  plants,  logically  follows,  but 
some  of  the  more  special  uses  to  which  these  com- 
pact and  efficient  vehicles  are  put  are  of  interest. 

Although  replacing  to  a  large  extent  the  hand 
trucks,  in  many  instances  the  power  trucks  have 
made  possible  the  more  extended  and  eft'ective  use 
of  the  manually  operated  aids.  As  an  example,  the 
hand  trucks  employed  for  collecting  textile  products 
from  the  various  machines  for  transportation  to 
other  sections  of  the  mill  can  still  be  used  for  gath- 
ering the  materials  and  then  run  onto  the  body  of 
an  industrial  power  truck  and  much  more  expe- 
ditiously and  convenieiitl}-  transferred  to  other  de- 
partments. 

A  service  for  which  the  industrial  power  truck  is 
frequently  employed  with  economy  and  convenience, 
though  the  service  is  very  foreign  to  that  for  which 
the  device  was  developed,  is  in  spotting  and  switch- 
ing freight  cars.  A  two-ton  power  truck  has  a  draw 
bar  pull  of  750  to  850  pounds,  sufficient  to  haul  an 
unloaded  box  car  without  taxing  the  truck  batteries. 
Loaded  cars  can  be  switched  about  the  yard  with  the 
aid  of  two  or  more  trucks,  often  saving  that  delay 
entailed  by  waiting  for  a  switching  locomotive  and 
discharging  the  service  far  more  expeditiously  and 
economically  than  would  be  possible  if  dependence 
were  placed  upon  the  movement  of  the  car  bv  labor- 
ers armed  with  crowbars. 

The  use  of  special  types  of  bodies  mounted  on 
the  platforms  of  the  power  trucks  frequently  de- 
velops quite  marked  economies  and  some  very  inter- 
esting devices  have  been  developed.  One  is  a  self- 
dumping  body  for  handling  coal,  a  construction  of 
the  C.  W.  Hunt  Co.  .\  special  shaped  bodv  is  car- 
ried and  balanced  in  such  manner  on  inclined  guide 
rails  that,  on  releasing  a  latch,  the  weight  of  the  coal 
is  utilized  to  dump  the  body  and  the  weight  of  the 
body  to  return  it  to  its  normal  jiosition  as  the  truck- 
advances  from  the  coal  ]iile. 

Another  ingenious  power  truck,  one  of  the  tilting 
I'latform  type,  is  built  by  the  Elwell-Parker  Electric 
<  ompany  for  handling  heavy  steel  slabs.  The  tilt- 
ing platform  is  pivoted  to  the  rear  axle  of  the  truck 
and  manipulated  by  a  horizontal  ram.  Actuating  the 
ram  for  loading  or  unloading  moves  the  platform 
into  an  approximately  vertical  position  with  its  front 
edges'  lowered  to  the  ground.  The  steel  slab  is 
walked  onto  the  edge,  or  toe,  of  the  platform  in  load- 
ing and  the  ram  manipulated  so  as  to  give  the  plat- 
form a  suitable  inclining  position  with  the  front 
edge  of  the  platform  raised  a  few  inches  from  the 
ground  for  carrying  the  slab,  A  load  of  from  two 
to  three  tons  of  steel  slab  can  be  hauled  bv  one  truck 
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DROP-FKAME    TVrE    OF    TKLrk     HtAVll.V    l.iiADEU 
C.   W.    Hunt   Co.,    New    York. 

and  two  of  them  can  supply  in  a  couple  of  hours 
enough  slabs  for  a  steel  mill  of  considerable  size, 
each  replacing  two  or  three  men  with  hand  trucks. 

Tr.-\ctors  and  Tr.\ili:rs 

When  the  tonnage  to  be  handled  is  heavy  and  the 
hauls  of  considerable  length,  high  ton-mileage  can 
frequently  be  most  effectively  secured  by  a  system 
in  which  a  powerful  truck  serves  as  a  tractor  to  pull 
a  series  of  trailers  upon  which  the  load  is  carried, 
thus  forming  an  industrial  train  unconfincd  by  rails 
and  free  to  be  guided  over  any  desired  path.  Heavy 
tonnage  can  be  secured  in  this  way,  but  the  train  is 
not  as  mobile  nor  as  adaptable  as  the  single  indus- 
trial power  truck.  These  limitations,  despite  the 
increased  loads  which  can  be  transported,  curtail 
to  some  extent  the  field  of  the  trailer  system.  The 
system  is  an  economical  one  for  long  hauls  or  wdiere 
the  tonnage  to  be  carried  is  high,  but  its  economy 
for  hauls  of  less  than  3(X)  yards  or  so  is  doubtful. 

To  secure  full  economic  returns  from  a  tractor- 
trailer  system,  it  is  necessary  to  kce]i  the  tractor 
unit  busy  and  apportion  the  unavoidal)le  idle  time  to 
the  comparatively  inexpensive  trailers;  so.  though 
any  industrial  power  truck  may  be  used  as  a  tractor, 
it  is  not  good  practice  to  do  so  unless  the  battery  and 
motor  equipment  designed  for  extra  heavy  work, 
for  extra  heavy  work  is  essential  if  the  full  value  of 
the  tractor  is  to  be  realized.  In  one  plant  three 
C.  W.  Hunt  Company  tractors  serve  420  trailers, 
handling  an  average  total  load  of  from  5  to  10  tons. 
These  figures  give  a  good  idea  of  the  service  a  well 
planned  tractor-trailer  system  can  discharge  and 
discount  the  value  of  employing  an  industrial  power 
truck  as  a  tractor,  even  when  the  truck  carries  a  load 
"on  its  back"  while  acting  as  a  tractor.  The  truck 
is  designed  to  carry  a  load  and  when  effectively 
loaded  its  power  equipment  is  economically  utilized, 
if  the  truck  is  properly  proportioned  for  its  capacity, 
leaving  only  its  reserve  power  capacity  available  for 
the  haulage  service.  The  result  is  that  when  a  truck 
is  used  as  a  tractor  its  potential  service  as  a  truck  is 
discounted,  the  number  or  capacity  of  the  trailers 
reduced,  and  an  unduly  elevated  expense  made 
chargeable  to  the  necessarily  less  actively  engaged 
trailers. 

An  industrial  power  truck  is  essentially  a  vehicle 
for  carrying  a  load,  while  a  tractor  is  essentially  a 
hauling-  mechanism.     No  economv  is  to  be  realized. 


ilu-refore,  by  imposing  the  special  work  of  either  on 
ihe  other,  nor  in  attempting  to  make  a  specialized 
machine  discharge  work  which  is  better  suited  to 
another  machine.  Occasionally  diversion  from  such 
general  rule  can  be  made  to  advantage,  it  is  true,  as 
when  a  truck  is  used  for  spotting  or  switching 
freight  cars,  and  not  infrequently  a  light  load  added 
to  the  back  of  a  tractor  may  save  considerable  time 
— possibly  make  unnecessary  an  additional  trip.  As 
a  rule,  however,  it  is  well  to  utilize  the  power  truck 
equipment  for  the  service  for  w-hich  it  is  intended. 

The  tractor  system  is  well  suited  for  use  in  large 
shops  with  broad  aisles,  where  a  trailer  can  be  run 
alongside  a  machine  and  left  there  until  loaded,  then 
to  be  picked  up  and  hauled  to  the  stockroom  or  to 
some  other  machine  or  department  on  the  next  trip 
of  the  tractor  when  it  comes  bringing  another  empty 
trailer  to  take  the  place  of  the  loaded  one.  Another 
advantage  of  the  trailer  system  in  a  shop  where 
\arious  parts  and  articles  have  to  be  transported  is 
that  individual  trailers  may  be  built  to  serve  most 
.satisfactorily  for  handling  articles  of  various  shapes, 
the  parts  gathered  and  distributed  most  effectively 
for  subsequent  operations  and  assemblies,  etc.,  and 
an  efficient  system  of  freight  handling  and  assort- 
ment instituted. 

When  a  tractor  trailer  system  is  used  in  factory 
aisles  and  in  other  necessarily  confined  passages,  the 
aisles  should  be  somewhat  wider  than  would  be 
necessary  for  the  use  of  individual  power  trucks,  as 
the  tractor  with  its  trailers  does  not  constitute  such 
a  mobile  system  as  the  unit  equipment :  more  room 
is  required  for  curves  and  provision  must  be  made 
for  inaccuracy  in  tracking.  This  disadvantage  is 
discounted  to  a  considerable  extent  by  special  trail- 
ers built  so  that  both  axles  pivot,  both  wheel  trucks 
caused  to  track  through  link  and  lever  connections. 

Tractor  Service 

The  use  of  tractors  is  by  no  means  limited  to 
hauling  trailers,  as  customarily  understood,  about 
the  industrial  plant — large  and  important  as  is  such 
field — for  not  infrequently  a  tractor  is  employed  to 
furnish  the  motive  power  for  handling  trains  of  in- 
dustrial cars  on  rails.  The  wheels  of  the  tractors, 
in  such  service,  usually  span  the  industrial  track,, 
running  on  planks  laid  along  the  outside  of  the  rails. 
Another  quite  common  use  of  a  power  tractor  is  to 
haul  numbers  of  hand  trucks,  such  as  are  used  ex- 
tensively about  industrial  plants,  freight  terminals 
and  depots.  In  fact,  anything  which  runs  on  wheels, 
whether  on  tracks  or  not,  can  be  handled  econom- 
ically and  expeditiously  by  the  industrial  power 
tractor — provided,  of  course,  the  load  is  within  the 
capacity  of  the  machine. 

Battery  Equipment 

Industrial  trucks  and  tractors  are  almost  universally 
equipped  with  either  Edison  iron  and  nickel  battery 
cells  or  with  some  type  of  lead  cell  or  from  about  100 
to  200  ampere  hours  capacity,  depending  upon  the 
service  for  which  the  equipment  may  be  destined. 
The  Edison  cells  are  to  be  recommended  where  the 
path  of  the  truck  or  tractor  is  rough  and  the  equip- 
ment subject  to  rough  usage  on  account  of  the 
greater  physical  strength  of  the  Edison  cell,  but  the 
fead  cell  is  electrically  the  more  efficient. 

Trucks  and  tractors  furnished  with  lead  cells 
weigh,  on  the  average,  some  10  per  cent,  more  than 
similar  equipment  furnished  with  Edison  cells,  add- 
ing to  the  dead  weight  carried  and   also  adding  to 
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the  necessity  of  carefully  considering  the  question 
of  advisable  battery  equipment  to  employ  for  the 
conditions  governing  the  character  of  service  The 
capacity  of  the  batteries  should  be  governed  by  the 
service   required. 

Operating  Cost 
An  industrial  power  truck  will  cost  from  $i  200 
to  ?i,500  up  to  two  or  three  times  that  amount  'de- 
pending upon  the  type,  its  capacity  and  the  elab- 
orateness of  Its  equipment  and  a  tractor  somewhat 
more.  A  comparatively  heavy  investment  is  thus 
entailed  for  an  installation  of  power  trucks  there- 
fore the  probable  returns  promise  at  the  present  time 
to  be  of  greater  consideration  than  during  the  past 
few  years  when  the  deciding  factor  has  been  ^o 
largely  a  question  of  increased  production. 

In  any  installation  in  which  a  power  truck  can 
be  effectively  emploxed  in  service  previouslv  ren- 
dered by  manual  labor  and  hand  trucks,  the  servicer 
of  at  least  two,  and  frequently  as  high  as  eight  or 
more  men  can  be  dispensed  with.  Valuing  labor  at 
$2.50  per  day,  the  saving  in  pavroll  for  the  men  dis- 
placed would  be  from  Si. 500  up  to  $6,000  or  more 
per  year,  against   which  would  have   to  be  charged 
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but  a  few  hundred  dollars  to  cover  the  higher  wages 
the  more  skilled  truck  operator  would  command. 

The  expense  for  current  should  rarely  exceed  30 
cents  per  day  for  a  truck— in  fact,  usually  nearer  25 
cents  per  daj — and  the  average  maintenance  ex- 
penses with  the  burden  of  interest,  taxes,  etc., 
amount  to  about  $1.50  per  day  per  truck. 

These  approximate  figures' would  appear  to  con- 
hrm  the  general  claim  of  power  truck  manufacturers 
that  the  net  saving  in  transportation  expenses  made 
possible  by  the  use  of  an  industrial  power  truck 
averages  $8.00  to  $10.00  per  dav.  Still  other  con- 
firmation is  found  in  reports  submitted  during  1915. 
In  a  printing  establishment  operating  one  industrial 
truck  for  handling  rolls  of  paper,  etc.,  the  average 
daih-  saving  figured  on  a  year's  operation  amounted  lo 
approximately  $11.00.  A  manufacturer  of  automo- 
bile accessories  employed  an  industrial  truck  with  a 
saving  m  labor  expense  of  close  to  $2,500  per  year. 
Coal  was  so  handled  in  another  plant  with  a  saving 
of  $8.00  a  day.  and  numerous  other  instances  can  be 
cited  where  the  net  savings  realized  by  the  use  of 
power  trucks  for  former  hand  trucking  service  run 
anywhere  from  $2.00  to  $10.00  per  day. 


IndiiJ^'^Tial  Cod  for  Noxt 
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During  the  current  year  ciidini^  March  31  ne.vl  it  is 
estimated  thai  the  United  States  will  require  735,000.000 
net  tons  of  coal.  It  is  not  anticipated  that  this  entire 
quantity  can  be  mined  and  transported.  Therefore  the 
difference   must  be  made  up  from  .uiving.';.     It  is  esti- 


mated that  from  10  lu  20  per  cent,  of  the  coal  nozc  con- 
sumed can  be  saved  without  curtailing  production.  The 
Fuel  Administration  has  developed  plans  to  instruct 
i<.n'rs  of  coal  in  -u-ays  and  methods  to  prevent  ivaste  and 
obtain   the  ma.rimum   result  from   every  pound  burned. 


HE   United   .States  Fuel  Administration  has  gone     fuel,  and  it  demands  the  help  of  e\er\-   lo\al 
tar  beyond  the  "blueprint"  stage  in  its  work  of         It  is  the  householder's  war  business  to  save  c^ 


of  the  United 


citizen. 
sav  ing  coal  in  the  250,000  industrial  power  plants     as  much  as  it  is  the  business  of  the  factorv  owner    But 

en<.ineerin!r?.^,r'^''  a  ''  ""'•  *"  ''"'-/''f^  ^^'^  ""^'^     '"  °''^^''  ^°  ^^^^^  ^^^  necessarv  saving,  the  householder 

engmeering  intelligence  and  experience  of  the  countrv  '  '  ■ 

has  not  been   called   upon  in  the  task  of   finding  and 

putting  into   effect   the  best   methods  of   conservation. 


Even  at  this  moment  the  system  is  not  considered  per- 
fect, and  if  a  better  plan  can  be  originated,  or  devel- 
oped through  experience,  it  will  be  adopted. 

Coal^  and  oil  conservation  measures  are  necessar\, 
even  if  they  are  not  popular  in  some  instances.  In  tlie 
past,  when  the  curtailment  of  non-war  industry,  "light- 
less    nights,"    industrial    power    plant    inspection    and 


and  factory  owner  each  must  give  it  personal  attention. 
The  CorxTRv's  Coal  Requirements 

According  to  the  estimates  of  the  Administration 
735-000,000  net  tons  of  coal  will  be  required  to  meet 
the  demands  of  the  country  for  the  current  coal  vear, 
ending  March  31  next.  With  the  progress  of  the  war 
;iiid  the  growing  demand  for  coal  this  figure  ma\-  be 
revised  upward. 

One  hundred  million  tons  of  the  requirements  must 


other  orders  and  plans  were  put  out  a  cry  has  been  come  from  the  anthracite  fields,  leaving' 63 5, 000,000  net 

rioted  trom  some  quarters:  "Never  mind  about  saving  tons  of  requirements  from  the  bituminous  mines.    The 

coal;  it  is  the  Fuel   .Vdministration's  business  to  dig."  total  bituminous  production  last  }ear  was  554,000.000 

Now  700,000  miners  are  being  urged  to  produce  a  net  tons,  which  makes  necessarv  an  increased  produc- 

maximum  output  of  coal;  mine  operators,  distributors  tion  of  8i,ooo,0(x:)  tons.    The  Iniel  .\dniinislratioii  does 

and  railroads  are  under  urgent  pressure  to  forward  the  not  anticipate  that  the  bituminous  coal  production  will 

go  tar  beyond  fioo,- 


distribution  of 
coal  production 
which  is  now  at  the 
highest  point  ever 
reached  by  the  coal 
mining  industry. 

N  e  \-  e  r  t  h  e  - 
less,  the  Adminis- 
tration will  keep 
right  on  with  its 
w  o  I-  k  of  saving 
coal    and    n  1  h  e  r 


In  this  emergency  —  possible  the  greatest  of  all  national  emer- 
gencies—  it  is  the  duty  of  the  miners  of  the  United  States  to 
produce  the  last  possible  pound  of  coal:  it  is  the  duty  of  the 
railroad  operatives  to  transport  coal  to  the  last  ounce  of  efficiency; 
it  is  the  duty  of  industrial  executives  and  householders  to  stop  the 
disgraceful  and  criminal  waste  of  coal;  it  is  the  duty  of  the  United 
States  Fuel  Administrator  to  see  that  all  these  things  are  done 


000,000  net  tons. 
T  h  e  dift'ercnce 
must  be  made  up 
of  sa\ings. 

The  coal  budget 
made  up  by  the 
A  rl  ni  i  n  i  s  t  r  ;i  - 
tion  shows  that  the 
requirements  f  o  r 
industrial  uses 
will  be  242.024,000 
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tons,  which  is  an  increase  of  i8  per  cent,  over  the  es- 
timated consumption  for  last  \ear. 

For  domestic  uses  73,678,000  tons  of  soft  coal  has 
been  allotted. 

The  gas  and  electric  utilities  ha\  e  been  apportioned 
37,941,000  tons  this  year,  as  against  33,038,000  tons 
consumed  last  \ear,  an  increase  of  15  per  cent. 

The  railroads  require  this  year  166,000,000  tons  as 
against  155,000,000  tons  last  year,  the  increase  amount- 
ing to  7  per  cent. 

The  mines  themselves  will  use  12,500,000  net  tons  this 
year,  whereas  11,000,000  tons  sufficed  last  year.  The 
increase  amounts  to  14  per  cent. 

Two  million  additional  tons  will  be  reipiired  to  take 
the  place  of  oil,  principally  in  the  \\'est. 

Seven  million  tons  has  been  set  apart  to  allow  an  ad- 
ditional ten  days'  supply  outside  the  New  England 
States. 

Ti:.\  TO  Twenty  1'er  Cent,  ok  Co.\l  Now  Consumed 
C.\N  Be  S.wed 

An  annual  saving  of  approximately  10  to  20  per 
cent.,  that  is,  25,000,000  to  50,000,000  tons  of  coal  per 
year  can  be  made  by  correct  operation  of  power  plants. 
This  saving  relates  to  the  measures  which  can  be  ap- 
plied without  the  necessity  of  installing  new  or  im- 
proved equipment,  and  the  delay  and  expense  occasioned 
thereby.  It  is  a  significant  fact  that  a  large  percentage 
of  the  factory  power  plants  in  the  country  cannot  ren- 
der a  true  account  of  the  production  obtained  from  the 
coal  consumed;  neither  do  they  know  liozv  niiich,  in 
terms  of  steam,  power,  heat  and  light  should  be  pro- 
duced for  each  pound  of  coal  jiroperly  used. 

Factories  are  wasting  40  to  60  per  cent,  of  their  fuel 
by  poorly  conducted  methods  of  operating,  according  to 
engineering  reports.  Essentials  such  as  proper  ac- 
counting methods  of  weighing  the  coal  and  water,  reg- 
ulation of  air  supply  to  the  furnace,  analyzing  flue 
gases,  preventing  leaks  through  boiler  settings,  cleaning 
and  access  doors,  covering  exposed  radiating  surfaces, 
and  proper  supervision  of  power  plants  are  all  neglected, 
resulting  in  a  great  national  waste  of  coal  which  could 
be  saved  by  purely  operating  economies. 

Industri.m.  Executives  Must  Develop  the  Person- 
nel OF  the  Power  Pl.\xts 

The  attention  of  plant  executives  should  be  drawn 
to  the  fact  that  much  of  the  responsibility  of  this  un- 
dertaking rests  with  them,  and  that  it  is  their  duty  to 
learn  more  about  the  personnel  of  the  boiler  room.  The 
human  element  entering  into  this  work  is  of  particular 
importance.  Firemen  like  to  feel  that  they  are  an  im- 
portant part  in  the  great  machine  of  industry.  If  they 
are  encouraged  in  this  thought  and  urged  to  think  fuel 
economy  and  practice  it  to  the  best  of  their  knowledge, 
elimination  of  the  present  needless  waste  of  coal  will  be 
elifected. 

The  Fuel  Administration  desires  to  assist  plant  own- 
ers in  every  possible  way  to  overcome  these  inefficiencies 
in  boiler-plant  operation  by  means  of  an  educational 
campaign  for  the  efficient  operation  of  steam  boilers,  as 
well  as  personal  inspection  and  instruction  as  far  as 
possible,  so  that  as  a  result  of  such  assistance  proper 
methods  of  operating  and  accounting  in  boiler  plants 
will  eliminate  this  large  unnecessary  waste  of  fuel 

This  work  is  under  the  supervision  of  a  State  Ad- 
ministrative Fuel  Engineer  appointed  in  each  of  the 
important  coal  consuming  states  or  districts,  who,  with 
the  help  of  properly  trained  assistants  will  supervise 
fuel  consei"vation  in  power  plants,  including  both  me- 
chanical   and    electrical    problems    connected    with    the 


generation  and  use  of  steam,  power,  light,  and  heat. 
In  addition  to  these  functions,  certain  other  fundamen- 
tals are  incorporated : 

Personal  inspection  of  every  power  plant  in  the 
countr\'. 

Classification  and  rating  of  every  power  plant,  based 
upon  the  thoroughness  with  which  owners  conform  to 
the  recommendations  of  the  United  States  Fuel  Ad- 
ministration, and  according  to  information  required  by 
a  questionnaire  upon  which  is  reported  the  actual  work- 
ing conditions  of  the  plant. 

The    United   St.-\tes    Fuel   Administration    Needs 
Engineers  to  Carry  Forward  Educational 

C.'\MPAIGN 

The  United  States  Fuel  Administration  seeks  the  aid 
of  engineers  and  others  possessing  ability  in  boiler  plant 
operation,  who,  moved  by  a  patriotic  desire  to  serve  the 
country,  are  willing  to  volunteer  their  services  for  a 
jiart  or  the  whole  of  their  time  in  carrying  this  work  to 
a  successful  conclusion. 

Three  district  classes  of  men  are  required : 

First,  those  having  a  technical  knowledge  of  steam 
engineering  who  can  serve  as  consulting  engineers  to 
power-plant  operators ;  also  as  lecturers  to  the  various 
civic  organizations  and  plant  committees  for  advocating 
the  principles  of  fuel  economy. 

Second,  men  exf)erienced  in  boiler-room  practice  to 
serve  as  inspectors  of  power  plants  for  collecting  cer- 
tain definite  information  as  required  by  the  question- 
naire. The  rating  of  each  plant  will  depend  upon  the 
efficiency  of  methods  in  use,  which  rating  will  auto- 
matically   regulate  the   supply   of   coal   of   such  plants. 

Third,  men  engaged  as  power-jjlant  sujiervisors  who 
are  practicing  modern  methods  in  boiler  operation,  and 
whose  services  can  be  called  upon  for  temporary  assist- 
ance to  instruct  operators  in  other  plants  who  wish  to 
improve  their  boiler  room  efficienc)'. 

The  Administration  has  in  press  a  series  of  official 
bulletins  on  engineering  phases  of  steam  and  fuel 
economies.     They  include: 

1.  Boiler  and  Furnace  Testing. 

2.  Flue-Gas  Analysis. 

3.  Saving  Steam  in  Heating  Systems. 

4.  Boiler  Room  Accounting  Systems. 

5.  .Saving  steam  and  Fuel  in  Industrial  Plants. 

6.  Burning  Fine  Sizes  of  Anthracite. 

7.  Boiler  Water  Treatment. 

8.  Oil  Burning. 

9.  Stoker  Operation. 

Fuel  Wastes  Must  Be  Checked 

An  eltective  system  has  been  laid  out  for  the  con- 
ser\ation  of  light  and  power,  developed  under  the  fol- 
lowing subdivisions:  Elimination  of  tmeconomical  iso- 
lated plants ;  application  of  the  skip-stop  to  street  rail- 
ways;  the  regulaton  of  car  heating  and  lighting;  econ- 
omy in  utilization  of  power  and  light  in  factories  :  util- 
ization of  excess  water  power  and  interconnection  of 
power  s\  stems;  limiting  the  production  of  power  to  the 
most  efficient  plants  available ;  economy  in  the  refriger- 
ating and  ice  manufacturing  industr_\'. 

The  plans  are  being  carried  out  through  the  coopera- 
tion of  a  force  of  engineers  organized  and  stationed 
with  the  Fuel  Administration  at  Washington ;  the  en- 
gineering department  of  the  L'nited  States  Geological 
Survey;  the  power  division  of  the  Council  of  National 
Defense,  a  State  fuel  engineer  attached  to  the  office  of 
the  State  Fuel  Administrator,  to  supenise  the  activities 
in  his  State;  the  public  service  commissions  and  State 
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regulator}-  bodies ;  volunteer  engineers  located  through- 
out the  countrx". 

The  individualistic  way  in  which  fuel  is  now  con- 
sumed in  cities  is  not  efficient.  A  ton  of  coal  burned  in 
a  large  central  station  will  produce  at  least  four  times 
as  much  electric  power  as  if  burned  in  the  average  small 
plant,  and  if  centralized  burning  could  be  introduced  to 
a  greater  extent,  the  amount  of  fuel  required  could  be 
largely  reduced  without  reducing  in  an\  wa\-  the  ulti- 
mate production  of  light  and  power. 

The  Fuel  Administration  believes  that  if  even  a  com- 
paratively small  proportion  of  the  plants  throughout  the 
country  which  could  save  fuel  in  this  way  at  a  profit  to 
themselves  would  do  so,  it  would  prove  a  tremendous 
help  in  meeting  the  fuel  situation  with  which  the  coun- 
try is  confronted. 

One  of  the  most  promising  methods  b\-  which  the  Ad- 
ministration is  securing  economy  in  the  use  of  fuel 
throughout  the  country  is  the  introduction  of  the  skip- 
stop  system  on  electric  railways. 

With  the  practice  of  having  cars  stop  on  signal  at  an\- 
street  corner,  there  are  usually  from  12  to  14  stopping 
points  per  mile.  \Mth  the  skip-stop  sxstem,  properlv 
ap])lied,  these  are  reduced  to  not  more  than  8  per  mile 
in  the  business  districts,  6  per  mile  in  residence  districts, 
or  4  per  mile  in  the  open  countiy.  With  the  number  of 
stopping  points  decreased  in  this  way,  a  saving  of  from 
10  to  15  per  cent,  can  ordinarily  be  effected  in  the  power 
(and  hence  in  the  fuel)  required,  while  at  the  same  time 
the  average  speed  of  the  cars  is  increased  (without  an\- 
increase  in  the  maximum  speed  )  and  the  service  thus 
improved.  Since  this  measure  secures  economx'  in  fuel 
not  only  without  handicapping  the  service,  but  with  an 
actual  improvement,  it  is  obviously  an  extremely  desir- 
able type  of  conservation  measure. 

Shop  Co.m.mittees  to  Save  Fuel 

The  United  States  Fuel  Administration  is  requesting, 
as  a  means  of  accomplishing  power  and  light  conserva- 
tion in  manufacturing  and  industrial  establishments,  the 
appointment,  by  the  management,  of  a  shop  committee, 
composed  of  those  best  suited  for  the  purpose  and  in 
size  or  number  suitable  to  the  size  of  the  plant,  one 
member  of  this  committee  to  act  as  its  chairman. 

As  an  illustration  of  possible  waste  and  opportunity 
for  conservation,  the  Administration  suggests  the  fol- 
lowing items :  Lights  being  unnecessarily  burned  ;  lamps 
of  too  high  candle  power;  elimination  of  arc  lamps  and 
substitution  of  nitrogen  filled  lamps  which  are  from 
two  to  three  times  as  efficient ;  restricted  use  of  sunlight 
due  to  dirty  windows ;  operation  of  motors  when  ma- 
chinery is  idle ;  excessive  sparking,  heating  or  erx-atic 
speed  of  motors;  improper  alignment  of  shafting; 
grouping  of  machines  so  as  to  operate  motors  or  engines 
as  nearly  loaded  as  possible,  staggering  of  operations 
so  as  to  maintain  as  flat  a  load  curve  as  possible;  slip- 
ping belts ;  dry  bearings ;  overheated  or  underheated 
parts  of  plants;  excessive  drafts  due  to  lack  of  proper 
protection  about  openings  of  doors,  windows,  elevator 
and  staircase  areas;  reduction  of  elevator  service  or  th? 
application  of  a  skip-stop  to  elevator  .service;  testing 
out  of  power  circuits  for  relationship  of  capacity  to  load 
carried ;  paralleling  of  power  circuits. 

Lntercoxnection  of  Present  Power  Systems 
A  method  of  fuel  conservaton  which  promises  a  cer- 
tain amount  of  immediate  relief  and  at  the  same  time 
opens  up  a  field  with  almost  limitless  possibilities  for 
future  development  is  the  interconnection  of  the  i>resent 
power  systems  of  the  country,  and  the  consequent  util- 
ization of  excess  water  power. 


The  restriction  of  non-war  industries,  as  now  worked 
out,  throws  the  greater  share  of  the  work  on  the  War 
Industries  Board.  It  is  still  planned  to  investigate  and 
put  necessary  restrictions  on  those  plants  which  burn 
large  quantities  of  fuel. 

The  Administration  is  in  touch  with  the  ice  industry 
and  is  introducing  proved  economies  in  the  operation  of 
ice  and  refrigerating  plants. 

A  further  line  of  effort  which  will  be  productive  of 
considerable  economy  and  one  that  was  successfully 
applied  last  winter  is  that  of  operating  during  the  win- 
ter season  only  the  most  efficient  plant,  or  plants,  as  the 
particular  case  requires,  in  communities  where,  during 
the  summer  season,  all  plants  are  required.  This  can  be 
done  and  the  individual  business  of  each  manufacturer 
will  not  be  interfered  with  as  the  arrangement  provides 
that  the  operating  plant  will  sell  at  wholesale  rates  to 
manufacturers  whose  plants  are  temporarily  closed. 

Proble.m  of  Fuel  Traxsportatiox 

The  production  of  coal  in  this  country  is  fundamen- 
tally a  transportation  problem.  There  are  enough  coal 
cars  and  enough  locomotives  to  transport  the  necessary 
quantit}'  of  coal  only  if  every  car  and  every  locomotive 
is  used  to  its  maximum  capacity  every  dav  in  the  \ear. 

The  country  needs  the  greatest  utilization  of  the  coal- 
carrying  facilities  every  week  and  e\ery  month.  It  has 
no  surplus  cars  and  no  surplus  locomotives  to  carry 
more  coal  in  a  succeeding  week  or  in  a  succeeding  month 
to  make  up  for  the  failure  to  use  the  existing  cars  and 
locomotives  in  a  preceding  month. 

Owing  to  more  favorable  weather  conditions,  a 
greater  quantity  of  coal  can  be  transported  each  day 
from  April  to  November  than  is  possible  in  each  day 
from  November  to  March.  Conditions  adverse  to  coal 
transportation  are  sure  to  exist  every  winter.  Such  ad- 
verse conditions  were  unusually  severe  and  long  con- 
tinued in  the  winter  just  passed. 

There  is  plenty  of  coal  in  the  ground  to  meet  ever\- 
need.  This  coal  can  be  taken  from  the  ground  onl}  in 
consequence  of  orders  placed  with  the  operators.  If 
those  orders  are  delated  the  coal  remains  where  nature 
put  it.  Coal  operators  have  no  other  storage  space  for 
their  coal.  Even  if  such  storage  space  existed  it  would 
be  of  little  benefit.  The  coal  might  as  well  remain  in  the 
mines  as  be  stored  at  the  mouth  of  the  mines. 

L^nless  the  operators  have  orders  for  their  coal  the\' 
cannot  load  the  coal  cars,  nor  will  the  coal  cars  be  placed 
.'it  their  mines.  Without  orders  for  coal  the  operators 
cannot  ship  it. 

\\  ith  the  exceinion  of  limited  storage  capacitx  in  re- 
tail dealers"  yards,  there  are  only  three  places  where 
coal  can  be  kept.  First,  in  the  ground,  where  it  has  al- 
ways been,  and  where  it  must  remain  until  mined  and 
loaded  into  cars.  Second,  in  the  cars  themselves,  where, 
unless  those  cars  are  i>romptly  moved  to  their  destina- 
tion and  unloaded,  it  is  a  hindrance  to  transjioitation. 
blocking  up  tracks  and  yards  already  overtaxed  and 
sadly  needed  for  transimrtation  of  other  commodities. 
Third,  in  the  coal  bins  of  domestic  consumers,  and  in 
the  coal  piles  of  industrial  users.  The  value  of  coal  as 
fuel  begins  only  when  it  reaches  the  third  place. 

Orders  for  Coal  Should  Be  Placed  at  Once 
The  Fuel  Administration,  through  the  State  fuel  ad- 
ministrators and  local  committees,  is  prepared  in  ever\' 
reasonable  way  to  aid  public  utilities,  essential  industries, 
retail  dealers,  and  domestic  consumers  in  placing  their 
orders  and  in  securing  assurance  of  a  sufficient  supph- 
of  fuel.  All  these  Government  agencies,  however,  are 
powerless  if  the  consumers  themselves  fail  to  act. 
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By  David  Moffat  Myers 


The  title  of  this  article  forms  the  slogan  of  the  fuel 
producing  and  using  campaign  noie  under  U'ov  to  carry 
this  country  through  the  coming,  iK.'inter  months.  It  is 
estimated  that  the  elimination  of  easily  preventable 
li-astcs  zfill  save  50,000,000  tons  of  coal  during  the 
current  year  ending  March  ,51.  1919. 

Mr.  David  Moffat  Myers  following  1001  teas  mechan- 
ical engineer  for  the   I'nited  States  Leather  Company. 

BROADLY  speaking  there  are  two  methods  of  con- 
serving the  supph-  of  fuel.  One  way  is  to  cur- 
tail the  production  of  manufactured  commodities. 
The  other  by  the  application  of  modern  engineering 
causes  a  pound  of  fuel  to  generate  more  of  power 
light  and  heat  and  thus  makes  for  the  maintenance  of 
100  per  cent,  production  with  the  same  supply  of  fuel. 

For  illustration,  take  the  hypothetical  case  of  five 
industrial  plants  of  equal  fuel  requirements.  It  be- 
comes necessar}'  to  reduce  their  coal  consumption  by 
20  per  cent.  The  first  method  of  conservation  might 
compel  the  shutting  down  of  the  one  plant  out  of  the 
five  whose  product  was  considered  of  the  least  impor- 
tant to  the  country,  in  order  that  the  other  four  plants 
might  operate  at  full  capacity;  or  if  all  were  of  equal 
importance  the  production  of  each  might  be  reduced 
20  per  cent.  The  alternate  plan  prescribes  the  adoption 
of  scientific  methods  in  the  generation  and  utilization 
of  power,  light  and  heat  in  all  five  of  the  plants.  They 
would  not  have  to  differ  very  widely  from  average 
plants  of  today  in  order  to  save  20  per  cent,  of  their 
coal  and  still  operate  all  five  of  them  at  full  capacity. 

In  the  average  manufacturing  plant  the  cost  of  fuel 
per  unit  of  finished  product  is  a  very  small  fraction  of 
the  present  high  price  of  coal.  In  man\-  cases  tliis  fuel 
cost  will  not  be  over  3  per  cent,  of  the  total.  This 
would  mean  that  the  conservation  of  Sioo  worth  of 
coal  by  the  curtailment  or  negative  method  would 
deprive  the  country  of  $3,333  worth  of  production. 

The  object  to  be  desired  therefore  is  "maximum  pro- 
duction zvith  minimum  n'aste"  and  these  words  form 
the  slogan  of  the  campaign  now  under  wa}'. 

N.\Tiox.\L  Pl.vx  of  Fuel  Coxservatiox 

This  proposition,  involving  construction  economics 
together  with  the  development  of  a  national  plan  and 
organization  for  its  execution,  has  been  one  of  the  con- 
tributions of  the  engineering  profession  to  the  United 
States  Government  in  the  present  crisis.  The  plan  has 
been  endorsed  and  adopted  by  the  United  States  Fuel 
Administration  and  is  administered  through  its  conser- 
vation division. 

Before  deciding  upon  the  administrative  and  engi- 
neering features  involved,  the  plan  was  first  submitted 
for  constructive  criticism  to  the  Federal  Fuel  Adminis- 
trator for  each  of  a  group  of  states  which  together  con- 
sumed 70  per  cent,  of  the  coal.  Representative  engi- 
neers in  each  of  the  principal  coal  using  states  were 
called  into  consultation  respecting  the  technical  fea- 
tures; also  business  men,  manufacturers  and  represen- 
tatives of  Chambers  of  Commerce,  as  well  as  state  con- 
servation- committees  and  councils  of  defence. 

In  the  original  construction  of  the  plan  the  United 
States  Bureau  of  Mines,  and  the  Committee  of  Consult- 
ing   Engineers    representing    the    four    great    National 


He  made  a  particular  study  of  steam  and  fuel  con- 
ditions, including  the  burning  of  tanhark  and  waste 
chips.  Since  1906  he  has  been  in  consulting  work,  spe- 
cializing on  investigations  and  improvement  of  power 
plants  in  industry  and  supervising  their  operation  to 
gain  higher  etKciency.  Mr.  M\ers  is  now  advisory  en- 
gineer to  the  United  States  Fuel  Administration  and 
ihief  of  the  fuel  Engineering  Section. 

Engineering  Societies  performed  a  notable  and  valu- 
able service,  and  these  organizations  act  as  permanent 
;id\  isors  to  the  United  States  Fuel  Administration.  The 
initial  survey  contemplated  three  special  fields  of  activ- 
it_\-;  railway  fuel  constituting  28  per  cent.;  power  plant 
fuel  about  40  per  cent,  and  house  heating  12  per  cent, 
or  a  total  of  80  per  cent.  A  10  per  cent,  saving  in  these 
three  fields  means  an  economy  of  50,000,000  tons  of  coal. 
Railway  Fuel  Savixg  Campaigx 

The  raihva}-  fuel  saving  campaign  was  organized 
under  Major  Edward  C.  Schmidt  and  was  later  taken 
over  b}-  the  United  States  Railwa\-  Administration  in 
connection  with  which  he  is  now  engaged. 

A  house  heating  campaign  along  the  lines  of  the  na- 
tional plan  for  the  industries  is  now  in  process  of  for- 
mation in  \\'ashington. 

In  the  power  plant  field,  which  includes  the  industries 
a  comprehensive  plan  has  been  developed  and  is  now 
in  operation  in  six  states  or  districts  and  is  being 
rapidl\-  extended  to  the  other  large  coal  using  states. 
At  present  efforts  are  to  be  directed  principally  toward 
the  attainment  of  those  economies  in  fuel  which  can  be 
eft'ected  bv  improvements  in  operation  alone. 

Realizing  the  difficulty  and  delav  incident  upon  the 
installation  of  new  equipment,  the  admini-^tration  for 
the  time  being  merely  requires  a  plant  owner  to  operate 
his  present  equipment  as  efficiently  as  possible.  A  thor- 
ough execution  of  this  measure  will  in  most  plants 
result  in  a  saving  of  10  to  20  per  cent.  In  persuance 
of  this  policv  a  standard  set  of  recommendations  cov- 
ering the  operation  of  power  plants  has  been  prepared 
together  with  a  parallel  group  of  questions  which  will 
be  sent  to  every  power  plant  owner.  The  answers  to 
the  questions,  which  are  graded  as  to  economic  value, 
will  determine  on  a  percentage  basis  how  closely  an 
owner  is  following  the  recommendations  of  the  admin- 
istration. This  will  determine  the  class  in  which  his 
plant  will  be  rated  and  he  will  be  given  opportunity  for 
obtaining  higher  ratings  as  he  brings  his  operation 
closer  to  the  standard  set  by  the  recommendations.  The 
plants  of  high  rating  will  be  given  the  preference  in  coal 
deliverv  in  times  of  shortage.  In  other  words  those 
who  assist  tlie  government  in  conserving  fuel  by  ef- 
ficient methods  in  their  plants  will  receive  advantages 
over  those  who  continue  to  use  old-fashioned  methods. 
SiPERVisiox  BY  Admixistrative  Exgixeers 

An  administration  engineer  is  appointed  in  each  state 
bv  Washington  to  supervise  the  work  of  fuel  conserva- 
tion. He  becomes  a  part  of  the  State  Administrator's 
organization  and  with  his  staff"  of  assistants  constitutes 
the  necessary  machinery  for  executing  the  additional 
function  of  the  state.  Each  administrative  engineer 
has  an  advisorv  board  or  conservation  committee. 
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The  prohlciit  of  siipflyiii:^  rcfriycratwn  and  produc- 
ing artificial  ice  in  iiiililary  camps  and  on  shipboard 
involves  the  same  principles  as  are  solved  in  the  ap- 
plication of  refrigerating  machinery  in  industrial  and 
other  establishments.  This  article  shows  examples  of 
such  apparatus  and  machinery. 

Mr.    Cliarles   L.    Hubbard    has   had  an    c.rtcnsivc   e.v- 


pericnce  in  the  design  and  installation  of  poieer-plant 
machinery  and  for  the  past  ten  years  has  been  in 
private  consulting  practice  in  Boston.  He  is  a  fre- 
quent contributor  to  engineering  journals  on  power 
pla'it  and  kindred  topics,  and  the  author  of  "Power, 
Heating  and  Ventilation,"  and  other  well-known  and 
-cidely  used  text  books  on  thermodynamics. 


T  is  evident  that  the  principles  of  refrigeratiun,  and 
the  general  form  of  equipment  employed,  are  prac- 
tically the  same,  regardless  of  the  location  and  the 
])articular  uses  for  which  the  plant  is  constructed.  The 
requirements  of  military  camps  are  varied,  depending 
upon  their  size  and  whether  they  are  temporary  or  per- 
manent, lletween  these  extremes  are  the  semi-perma- 
nent camps,  where  the  period  of  occupancy  may  vary 
from  a  few  weeks  to  several  months.  In  the  large  can- 
tonments now  in  use  by  the  Government  the  equipment 
for  )-efrigeration  takes  on  the  form  of  a  permanent 
plant,  except,  perhaps,  in  the  construction  of  the  build- 
ing which  houses  it.  Under  these  conditions  the  selec- 
tion of  a  system  and  its  auxiliaries  follows  the  general 
lines  for  an  ordinary  commercial  plant  of  similar  size 
and  requirements. 

If  the  camp  is 
equipped  vvith  its 
own  lighting 
plant  the  exhaust 
steam  :nay  be 
utilized  in  the 
generator  of  an 
absorption  m  a  - 
chine  if  desired. 
This  would  pi  0- 
vide  refrigeration 
during  the  pen<.d 
of  lighting  and 
live  steam  could 
be  drawn  from 
the  boilers  during 
the  day.  If  elec- 
tricity were  pur- 
chased from  an 
outside  source  a 
compression  pi  ml 
would  probably 
be  more  desira- 
ble, al  t  h  o  u  g  h 
steam  would  be 
required  for 
cooking,  in  an_\- 
case,  and  the  boil- 
ers could  be  en- 
larged sufficiently  to  care  for  the  refrigerating  plant  also. 
These,  however',  are  matters  for  local  consideration. 
Camjis  of  this  kind  usuallv  re(|uire  refrigeration  both 
for  cold  storage  purposes  and  ice-making,  and  m  some 
cases  an  air-cooling  equipment  also  for  hosjjital  wards. 

The  water  supply  of  a  military  camp  is  a  matter  of 
\ital  importance  and  one  which  is  closely  connected  with 
that  of  refrigeration.  If  pure  water  is  brought  in  froni 
outside  it  mav  be  simply  a  matter  of  cooling  tiiat  used 
for  drinking  purposes  during  the  summer  months,  but 
if  this  is  not  available  it  ma.\-  be  necessary  to  put  in  a 


distilling  plant  also  for  furnishing  the  water  required 
for  drinking  and  cooking.  As  the  camp  becomes  less 
permanent,  it  is  necessary  to  employ  equipment  which  is 
easily  dismantled  and  set  up  in  a  new  location,  thus 
bringing  into  use  comparatively  small  units  of  a  port- 
able or  self-contained  type.  In  case  of  the  smallest  out- 
fits the  principal  [)arts  are  mounted  upon  a  single  metal 
or  wooden  base,  so  as  to  reduce  to  a  minimum  the  piping 
which  must  be  disconnected  and  made  up  again  when 
the  camp  is  moved.  As  the  size  increases  the  number  of 
sections  or  parts  must  also  be  increased,  so  as  to  permit 
of  easy  transportation.  One  of  the  best  arrangements 
is  to  mount  the  entire  outfit  upon  a  motor  truck  or  trailer 
so  that  it  may  be  ready  to  move  from  place  to  place 
with  a  minimum  of  preparation.  P^or  larger  machines 
the  com]iressor.  condenser,  etc.,  may  be  placed  upon  one 

truck  and  the  re- 
frigerator or  ice- 
ni  akin  g  equip- 
ment upon  an- 
ii'iher,  in  which 
case  dismantbng 
will  consist  in 
simply  uncoupling 
ilie  pipes  between 
the  two  pieces  of 
a  p  p  a  r  a  t  u  s  . 
In  general,  hcw- 
c\  er,  it  may  be 
mure  satisfactory 
:■'  employ  a  larg- 
er n  u  m  b  e  r  of 
^'nall  units,  the 
iniire  outfit  being 
iiMninled  upon  a 
-mgle  truck.  If, 
liii\ve\er,  inaxi- 
nnini  mobility  is 
iinl  of  the  rirst 
im])ortance,  each 
unit  ma\'  be  split 
11'  into  two  or 
nil  ire  sections,  as 
jj  r  e  v  i  n  11  s  1  y 
mentioned.       I  or 


ck  Rcfriycrating  Co. 


service  of  this  kind  the  compression  machine,  driven 
bv  a  gasoline  engine,  most  nearly  fulfills  the  require- 
ments, although  electric  motors  may  often  be  em- 
pV:)ved  to  advantage  where  the  camp  is  equipped  with 
electricity.  Another  arrangement  is  to  ])rovide  a  secon- 
dary clutch,  so  placed  that  the  truck  engine  m;i\-  be  used 
for  driving  the  com]M-essor  and  ])umps. 

Having  outlined  briefly  some  of  the  special  require- 
ments in  connection  with  refrigeration  for  military 
camjis,  wf  will  now  take  up  a  few  of  the  sjiecial  proc- 
esses involved  and  the  ecpiipmenl  commonly  used. 
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lCqui])ment  for  a  permanent  camp  ordinarilv  consists 
of  the  refrigerating  machinery,  the  cold  storage  rooms, 
an  ice-making  set,  and  a  water-cooling  outfit  for  supply- 
ing drinking  water  in  the  summertime.  Hospitals,  ex- 
cept on  a  comparatively  small  scale  for  emergency  use 
and  minor  ail- 
ment.^ are  usually 
located  by  them- 
selves at  some  dis- 
tance from  the 
m  a  i  n  camps,  so 
that  air-cooling  is 
n<it  strictly  a  part 
of  the  r  e  g  u  1  a  r 
camp  refrigeration, 
although  quite 
closel\'  comiected 
with  it. 
Cold  StoraijL\ — As  already  stated,  the  system  em- 
ployed may  he  either  of  the  compression  or  absorption 
type,  and  direct  expansion  or  brine  coils  may  he  used 
for  cooling  the  storage  rooms. 

A  typical  six-ton  compression  outfit  adapted  to  this 
class  of  work  is  illustrated  in  Figure  i.  The  compressor 
is  of  the  vertical  enclosed  type,  motor  driven,  and  the 
ammonia  condenser,  mounted  uijon  the  side  wall,  is  of 
the  double-pipe,  water-cooled  form.  Tlie  whole  outfit 
is  compact  and  easily  erected  for  semi-permanent  use. 
In  arranging  the  cooling  surface  within  the  compart- 
ments care  must  be  taken  to  provide  for  a  circulation 
of  air  over  the  coils  in  order  to  equalize  the  temperature 
throughout  the  space.  There  are  various  ways  of  doing 
this,  one  of  which  is  shown  in  Figure  2.  Proper  insula- 
tion is  another  detail  which  must  be  given  careful  con- 
sideration, for  after  the  compartment  and  its  contents 
are  once  chilled  it  is  only  necessary  to  remove  such  heat 
as  finds  its  way  in  through  the  walls :  therefore,  the 
rate  of  transmission  has  a  direct  bearing  u]5on  the  cost 
of  refrigeration.  Typical  methods  of  insulation  for 
buildings  of  wooden  construction  are  shown  in  Figures 
3.  4  and  3.  which  are  for  wall,  ceiling  and  floor,  re- 
spectively. 

(  )ther  forms  of 
construction  are 
used,  but  these 
serve  to  show  the 
general  principles 
to  be  followed. 
For  temporary  use 
the  walls  may  be 
double  boarded 
with  sawdust  or 
shavings  between. 
As  air  is  the  real 
insulating  material, 
the  method  of  con- 
struction should  be 
such  as  to  confine 
it  in  thin  layers 
and  finely  divided 
spaces.  The  difl:'erent  rooms  or  compartments  are  fur- 
nished with  sufficient  ])iping  to  maintain  them  at  the 
proper  temperature,  and  are  classified  as  coolers,  hold- 
ing freezers  and  sharp  freezers. 

The  temperature  for  coolers  commonly  ranges  from 
30  to  40  degrees  F.,  holding  freezers  o  to  to  degrees  and 
sharp  freezers  from  10  degrees  to  o.  These  tempera- 
tures, however,  apply  especially  to  commercial  cold 
storage  plants,  where  meat  and  poultry  are  frozen  and 
kept  for  long  periods.  The  conditions  of  camp  refrigera- 
tion are  somewhat  dififerent  from  this,  as  most  of  the 
perishable  supplies  are  brought  in  at  more  or  less  fre- 
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quent  intervals  and  are  stored  for  a  comparatively  short 
time,  the  conditions  being  more  like  those  in  a  large 
hotel.  For  this  purpose  "cooler''  temperatures,  ranging 
from  30  to  40  degrees  ¥.,  will  meet  all  usual  require- 
ments. 

he  iiiuki)ii/. — In  a  camp  equipped  with  cold  storage 
and  water  coolers,  ice  is  not  required  in  large  quantities. 
There  is,  however,  a  call  for  it  for  various  purposes, 
and  it  is  customary  to  provide  an  ice-making  set  in  con- 
nection with  the  refrigerating  plant.  The  can  system  is 
employed  for  this  purpose,  in  which  the  water  is  frozen 
in  gahanizefl  injn  cans  placed  in  a  tank  of  brine  which 

is  maintained  be- 
low the  freezing 
temperature 
by  means  of  am- 
m  o  n  i  a  coils.  In 
manufacturing  ice 
in  connection  with 
general  refrigera- 
tion it  is  on.ly 
necessary  to  pro- 
vide a  branch  pipe 
and  expansion 
valve  for  admitting 
liquid  ammonia  to 
the  freezing  coils 
of  the  ice  machine. 
Uy  means  of  this 
independent  expansion  valve  it  is  possible  to  carr\'  any 
lower  temjierature  which  ma\-  be  necessary.  After  the 
ice  has  been  made  it  may  be  stored  for  use  in  rooms 
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FIG.    6.       DIAGEAJI     SHOWING     WATER    COOLIN<;     SVSTEM 

maintained  at  a  temperature  slightly  below  the  freezing 
point. 

Cooling  driiikiiiii  icutcr.      An  ample   supply  of  pure 
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REFRIGERATION  AND  ICE  MAKING 


KIC.     b. — COMPRESSOR     OUTFIT     AUAPTED     TO     PORTAl;I.E      ISE     WHERE 
ELECTRIC   POWER   IS    AVAILABLE 

drinking  water  should  be  furnished  at  a  uniform  tem- 
erature  of  45  to  50  degrees  F.  in  warm  weather.  W^here 
the  camp  is  of  a  permanent,  or  semi-permanent  type, 
water  coolers  may  be  attached  to  the  refrigerating  sys- 


FIC.      9. — DIAGRAM      OF      COLD-STORAGE     PLANT      WHICH      IS      EA 
PORTABLE  USE 

tern    which    must    be    so    designed    that    provision    is 
made  for  the  hottest  weather,  and  for  that  reason  an 
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water  nia_\-  be  distributed  from  a  central  cooling  tank  or 
a  number  of  smaller  tanks  may  be  used,  each  supplied 
with  refrigeration  from  a  central  system. 

II  atrr  piiriiicatwn.  When  the  water  supplv  is  not  of 
the  required  purity  it  must  be  brought  up  to 'the  neces- 
sary standard  by  such  processes  of  purification  as  con- 
ditions call  for.  These  may  var\-  from  simple  boiling 
and  filtering  lip  to  complete  distillation.  The  essential 
parts  of  a  distilling  equipment  are  a  steam  boiler,  con- 
denser, skimmer,  reboiler,  cooler  and  filter.  If  steam 
engines  are  used  in  connection  with  the  camp  power 
plant  the  exhaust  steam  may  be  used,  so  far  as  it  goes, 
after  removing  the  oil  by  means  of  a  baffle-plate  separa- 
tor. Tlie  condenser  is  of  the  same  general  tvpe  as  the 
ammonia  condensers  previously  described,  aiid  may  be 
either  of  the  atmospheric  or  double-pipe  form.  After 
condensing,  the  water  is  passed  tlirough  the  hot  skim- 
ming tank  to  remove  any  oil  which  mav  have  passed  the 
separator,  and  then  reboiled  to  drive'  out  the  air  and 
gases  which  may  remain.  The  water  is  then  cooled  and 
filtered,  after  which  it  is  ready  for  the  final  cooling 
before  distribution. 

Air  cooling.  Air  cooling  in  hospital  wards  may  be 
done  in  three  ways.  The  simplest,  and  naturallv  least 
effective,  is  the  small  electric  fan  so  adjusted  as  to  pro- 
duce a  gentle  movement  of  air  over  the  patient,  but  not 
strong  enough  to  create  a  harmful  draft.  The  next 
method,  and  one  which  tends  to  lower  the  temperature 
of  the  entire  room,  is  to  blow  air  over  coils  filled  with 
cold  brine.  This  requires  an  electric  fan,  usuallv  of  the 
blower  type,  and  a  system  of  ducts  for  distributing  the 
cool  air  to  the  different  rooms.  Arrangements  are  some- 
times made  so  that  steam  can  be 
turned  into  the  coils  in  the  winter  for 
heating,  and  brine  in  the  summer  for 
cooling.  When  the  plant  is  likclv  to 
be  more  or  less  permanent,  cooling  is 
often  combined  with  general  ventila- 
tion by  using  an  air  washer,  cooling 
the  spra\-  water  by  means  of  brine 
coils  placed  in  the  tank  below  the 
spray  nozzles  and  eliminator. 

An  air  washer  of  the  general  t}pe 
employed  for  this  purpose  is  shown 
in  section  in  Figure  7. 

Portable  Eouipmicxt 
Having  considered  some  of  the  re- 
quirements where  the  conditions  are 
more  or  less  permanent,  let  us  now  turn  our  attention 
lo  cases  where  mobility  is  of  first  importance 


SILV    AIJAPTEIl   T(l 


FIG.    10. — BRUNSWICK   PORTABLE   ICE-MAKING   OUTFIT    ADAPTABLE   TO 
CAMP    USE 

allowance  of  about  one  quart  ])er  hour  per  man,  includ- 
ing waste,  should  be  taken  as  a  basis.  A  diagram  of  a 
system  of  this  kind  is  shown  in  Figure  6.  The  extent 
of  each  unit  will  depend  upon  the  size  of  the  camp.  The 
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Cold  storage  of  food  supplies.  Equipment  for  this 
])urpose  consists  of  the  refrigerators  or  "cold  boxes" 
which  may  be  of  the  usual  type,  as  large  as  can  be  con- 
veniently carried  upon  a  truck. 

These  are  usually  provided  with  coils  for  the  direct- 
expansion  system  of  cooling,  as  this  eliminates  brine 
tanks  and  pumps.  However,  the  double-pipe  brine 
cooler  is  simple  and  compact,  doing  away  with  the  use 
of  tanks  and  may  be  used  if  preferred.  Refrigerators 
equipped  with  congealing  tanks  are  not  objectionable, 
because  the  tanks  are  small,  and  may  be  emptied  during 
transportation  and  refilled  with  l)rine  when  wanted  for 
use. 

b'or  the  larger  units  the  cold-storage  compartments 
may  be  mounted  on  one  truck  and  the  compressor,  con- 
denser and  receiver  upon  another,  as  previously  stated. 
In  case  of  the  smaller  one  the  entire  outfit  may  be 
mounted  together,  the  condenser  and  receiver  usuallv 
being  hung  upon  the  side  of  the  refrigerator. 

A  type  of  compressor  well  adapted  to  this  class  of 
work  is  illustrated  in  Figure  8.  This  is  of  compact  de- 
sign with  enclosed  casing  and  may  be  driven  either  by 
a  gasoline  engine  or  geared  electric  motor,  as  shown. 
The  choice  of  prime  mover  must  be  determined  by 
the     circumstances     of     each     installation     considered. 

A  diagrani  of  a  complete  equipment  of  this  kind  is 


gnen  m  j'lgure  9. 
In  its  practical  ar- 
rangement upon  a 
truck  the  c  o  n  - 
denser  and  ]>i])ing 
would  be  folded 
back  upon  the  side 
of  the  storage 
room  with  the 
compressor  at  one 
end,  thus  making 
the  whole  outfit  as 
compact  as  possi- 
b  1  e  .  Ammonia 
condensers  of  the 
double-pipe  t  y  p  e 
are  best  adapted 
to  this  class  of 
work,  being  of 
minimum  size  and 
self-contained. 
Ice  Making. — Foriable  ice  plants,  employing  ihi:"  can 
SAStem,  are  available,  a  typical  machine  of  this  kind 
being  shown  in  Figui'e  10.  This  has  a  capacity  of  120 
pounds  of  ice  in  10  hours.     It  is  self-contained,  the  en- 

t  i  r  e   outfit   being 


FlC.    13. — SECTION    SHOWING    CONSTRUC- 
TION      OF       SCUTTLE-BUTT       OR       WATER 
COOLER 


FIG.      14. — SECTION      THROUGH      MARINE 
ICE-MAKING  TANK    AND   FREEZING   CANS 


mounted  upon  a 
single  base.  The 
compressor  is  belt- 
ed and  may  be 
driven  by  a  gaso- 
line engine  or  elec- 
tric motor,  as  most 
con\enient.  The 
e  m  1)  t  V  cans  in 
which  the  water  is 
frozen  are  shown 
at  the  side  of  the 
brine  tank,  which 
is  e  n  c  i  o  s  e  d  in 
wooden  sheathing 
as  a  part  of  the 
insulation. 

Refrigeration  on 
Shipboard.  —  This, 
on  passenger  and 
freight  boats,  is 
similar  to  the  requirements  of  a  hotel  or  restaurant,  ex- 
cept where  provision  is  made  for  carrying  meats  and 
other  perishable  cargoes,  in  which  case  a  regular  cold 
.'Storage  equipment  of  large  size  is  necessary.  For  pre- 
ser\ing  the  ship's  stores,  dry  refrigeration,  such  as  is 
furnished  by  mechanical  means,  is  much  to  be  i)ref erred 
to  the  use  of  ice.  The  melting  ice  invariably  produces 
moisture,  which  causes  the  meat  to  turn  black  and  thus 
require  trimming,  vv'ith  the  resulting  waste. 

As  illustrating  the  general  efficacy  of  mechanical  re- 
frigeration on  shipboard,  it  may  be  mentioned  that  each 
year  thousands  of  tons  of  meat  are  successfully  carried 
in  refrigerated  vessels,  from  Australia,  Xew  Zealand 
and  Argentine  Republic  to  the  market  of  Great  Britain. 
Fruit  is  also  transported  to  distant  points  by  the  same 
system,  pineapples  from  the  Hawaiian  Island  and  Cuba, 
bananas  from  Central  America,  and  apples  from  Ore- 
gon and  Washington  are  all  being  successfully  carried 
in  refrigerated  ships. 

An  important  advantage  of  mechanical  refrigeration 
ever  ice  is  the  ability  to  maintain  dilterent  temperatures 
in  different  compartments,  according  to  the  nature  of 
the  provisions  stored.  For  example,  the  daily  meat  box 
may  be  kept  at  34  to  38  degrees  F.,  vegetables  40  to  45 
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degrees  F,,  butter  and  eggs  32  to  36  degrees  F.  and 
meats  for  use  on  return  trip  or  for  later  use  on  a  lono- 
voyage  at  18  to  24  degrees  F.  " 

Under  the  icing  system  the  ship  is  required  to  pur- 
chase much  of  its  ice  abroad  at  prices  from  two  to  ten 
times  those  in  America.  A  complete  marine  outfit  of 
two  tons  capacity-  is  shown  in  Figure  11.  This  cools  the 
refrigerator  for  the  ship's  stores,  it  being  divided  into 
various  compartments  for  meats,  vegetables,  dairy  sup- 
plies, etc.,  besides  making  sufficient  ice  for  table  use 
and  cooling  two  "scuttle-butts"  or  water  coolers  located 
at  dilTerent  points.  The  complete  machine,  including  the 
compressor,  engine,  condenser,  etc..  together  with  the 
connecting  piping,  is  installed  in  a  space  only  6.x8  feet. 

The  passenger  ship,  and  occasionallv  the  freighter, 
will  require  in  addition  to  refrigeration'  for  the  storage 
of  foods  a  certain  amount  of  ice  for  table  use.  This 
may  be  made  by  the  same  machine  which  furnishes  gen- 
eral refrigeration  by  installing  a  suitable  auxiliary  equip- 
ment.    If  it  is  found  more  convenient  and  economical 


in  any  particular  case  to  carr}-  the  ice  than  to  make 
h.  the  amount  required  for  the  trip  is  placed  in  the  ice 
chamber  and  then  kept  at  a  temperature  of  28  to  ^2 
degrees  F.  by  the  refrigerating  machine,  thus  preventing 
loss  by  melting.  On  other  ships  it  may  be  more  desir- 
able to  make  the  ice.  which  will  commonly  average  from 
100  to  250  pounds  per  day,  depending  upon  the  crew. 

A  typical  layout  for  a  two-ton  refrigerating  plant  on 
shipboard  is  shown  in  Figure  12.  Tliis  equipment  cools 
the  meat  storage,  vegetables,  dairy  products  and  cutting 
room.  It  includes  an  ice-making  set  and  two  scuttle- 
butts, one  of  which  is  located  in  the  cutting  room  and 
the  other  in  the  after  part  of  the  ship. 

A  typical  scuttle-butt  or  water  cooler  is  illustrated  in 
Figure  13.  It  consists  of  a  heavy  galvanized  iron  tank 
containing  a  brine  or  ammonia  coil,  as  shown,  the  whole 
being  thoroughly  insulated.  An  ice-making  set  of  small 
size  adapted  either  to  marine  or  camp  work  is  shown  in 
Figure  14  and  illustrates  the  construction  and  general 
arrangement  of  the  freezing  coils  and  ice  cans. 
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Covil>lcte  details  arc  given  of  the  operations  and  time 
studies  for  piling  lumber  on  a  steel  kiln  car  where  the 
pile  varied  in  height  as  it  rose  and  the  boards  differed 
in  Zifidth  and  thickness.  The  satisfactory  results  from 
the  study  and  the  adobtion  of  the  rates  based  upon  it 
prove  the  value  of  the  method  follotved  as  applied  to 
variable   operations. 

Jlr.   Carle  M.   Bigelow  has  had  some  si.r  years'  e.x- 

THE  opinion  is  often  asserted  that  unit  time  study 
can  only  be  applied  to  operations  consisting  of 
definite  repeated  sub-operations;  that  when  the 
sub-operations  become  variable,  over-all  time  studies 
only  are  possible. 

To  prove  this  a  fallacy  and  to  illustrate  how  any 
operation,  however  variable  be  its  units,  will  yield 
to  scientific  unit  time  study,  is  the  purpose  of  this 
article.  The  limits  of  the  variables  may  be  deter- 
mined and  by  proper  classification  the  variable  units 
grouped  into  fairly  constant  classes,  for  every  vari- 
able approaches  a  constant  as  a  limit. 

^^'herever  it  is  desired  to  set  a  standard  of  time 
for  the  purpose  of  wage  payment,  unit  time  study 
should  be  employed,  as  it  is  the  only  means  where- 
by a  true  standard  may  be  obtained,  and  time  stand- 
ards are  worse  than  valueless  unless  true. 

The  example  selected  is  the  piling  of  lumber  upon 
a  "bunk"  or  steel  kiln  car  from  an  adjacent  lumber 
])ile.  An  illustration  of  the  operation  and  surround- 
ings is  shown  in  Figure  i  on  page  no 

\.\TURE   OF    TIIF.    OPKR-XTIOX 

The  operation  consists  in  ]>lacing  the  bunk  in  po- 
sition on  the  track  leading  to  the  kilns  and  placing 
four  bearing  boards  upon  it.  Boards  for  kiln  drying 
are  piled  on  these,  leaving  approximately  a  three-inch 
air  space  between  the  boards. 

The  oi>eration  is  divided  into  two  tasks,  depending 
upon  the  number  of  cross  sticks  between  the  layers. 


perience  in  studying  manufacturing  operations,  having 
been  with  the  Glenlyon  Dye  Works  as  operative,  gang 
boss,  time-study  man,  engineer  and  division  superin- 
tendent from  1912  to  1016.  In  the  latter  year  he  became 
senior  engineer  on  the  staff  of  Coolcy  &  Marvin  Com- 
pany and  m  September,  1917,  became  chief  engineer  of 
that  firm  in  charge  of  all  of  the  technical  and  engi- 
neering work.    He  is  an  associate  member  of  A.S.M.E. 

The  number  of  these  cross  sticks  is  dependent  upon 
the  thickness  of  the  lumber.  Experimentally  it  was 
determined  that  nine  cross  sticks  are  necessary  to 
prevent  warping  for  i-inch  lumber  or  thinner,  and 
but  seven  cross  sticks  are  needed  for  lumber  i'4  inch 
thick  and  over.  Therefore,  the  task  for  piling  bunks 
of  lumber  I  inch  thick  or  less  (LB-i)  provided  for 
the  use  of  nine  cross  sticks,  and  the  task  for  lumber 
i34  inches  thick  or  over  (LB-2)  allowed  for  seven 
cross  sticks. 

Tk.xmixg  the  ^Ien- 

The  operation  requires  two  men.  The  author  ad- 
mits that  it  is  bad  practice  to  work  men  in  teams 
with  a  single  production  result,  but  as  part  of  the 
operation  requires  two  men,  being  beyond  the 
physical  capacity  of  one  man,  and  as  other  work  in 
the  department  usually  requires  the  joint  service  of 
two  men,  it  was  thought  best  to  create  the  team  rate. 
Men  are  allowed  to  choose  their  own  partners ; 
therefore,  if  the  mutual  bonus  earnings  decrease  clue 
to  soldiering  on  the  part  of  one  member  of  the  team, 
the  ambitious  individual  goes  to  the  planning  depart- 
ment and  demands  a  new  i)artner.  In  several 
months  we  have  had  but  one  such  complaint.  Bonus 
records  showed  this  justifiable  and  we  transferred 
the  criticiscfl  operative. 

Lumber  for  piling  is  received  on  trucks  located 
beside  the  bunks,  the  relative  position  being  shown 
in  Figure  2.    These  trucks  are  piled  and  delivered  by 
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a  separate  team  \viirkin<;  under  aiKithei'  task.  'J  lie 
sillipiy,  theiefdre,  is  standard  and  constant  in  every 
I'aetdr.  (  )ne  man  stands  at  each  end  of  the  supjily 
truel<.  '{"hey  take  a  Inianl  by  the  twn  ends  and  move 
Idi^efher  until  the  Imard  is  in  pioper  ]insitinn  above 
the  bunk,  when  it  is  jjlaced.  Coniparalive  times 
were  taken  when  the  boards  were  picked  up  two  or 
three  at  a  time,  mii\ed  abo\e  the  bunk,  and  the  two 
or  three  boards  Laid  down,  picked  up  and  placed, 
one  by  one.  The  iiandbnj;  of  boarils  singly  was 
found    to  l)e   easier  and   (piicki'r. 

.S■rrl)^  i.\(;   i  iir;   \aki.\i;li-:s 

We  will  now  note  the  \ariables.  It  was  found 
that  a  lonj^er  time  was  reipiireil  to  ]dace  a  board  on 
the  side  of  the  bunk  away  frcjni  the  ^u]ipl\  truck 
than  upon  the  side  of  bunk  in  |iio.\imity  to  it.  Tliis 
variable  was  limited  by  dividing  the  l)unk  into  three 
imaginary  vertical  sections,  shown  as  Xunibers  i.  2 
and  3  on  Figure  2.  and  timing  the  ]d.icing  of  the 
boards  in  each  section  se|>arately.  the  time  of  which 
was  found  to  run  (juite  constant. 

Xe-xt.  the  hmit  of  handling  by  this  method  due 
to  height  was  determined  expeiiiiien talK  and  set  at 
52  inches  above  the  surface  of  the  truck.  Above 
this  height,  one  man  stands  on  the  lloor  handing 
the  lumber  to  the  second  man,  who  stands  on  the 
pile  and  ])laces  the  boards.  |'lu'  placing  of  boards 
in  the  three  imaginary  di\i.sions  was  found  to  limit 
the  variable  properly  for  lioth  men  when  working  in 
this  position,  for  not  only  does  it  take  kmger  for  the 
man  on  the  bunk  to  move  to  the  farther  side  to  place 
the  board,  but  the  man  on  the  floor  is  in  conse- 
quence required  to  wait  that  additional  time  before 
handing  up  the  next  board. 

The  final  variable  results  from  the  method  of  piling 
required  to  a\oid  warijing.  \W\de  boards  tend  to  warp 
more  readily  during  the  kilning  o])erations  and, 
therefore  are  ])iled  in  the  centre  of  the  bunk,  where 
greater  pressure  will  be  exerted  u]ion  them  b\-  the 
cross  sticks,  to  hold  them  straight.  This  results  in 
fewer  boards  being  piled  in  the  center,  or  .\o.  2  sec- 
tion, than  in  Xo.  i  and  3  sections. 

SoLlTIo 


:•■    TIIK      1'K( 

>lution    of    the    ])r( 


la.KM 
)blem 


■quiriiiK  iiinc'  cr 


ticks 
nil.o! 


The    actual 
tailed: 

LB- 1,     l.miilier   1   inch  thick  or  less 

to  ])ile, 
Aiuilysis.      (Xotc)     I'rellx    "a"    in     front    of    operation    s\ 

denotes    two   men    working    on    Hoor.      Pretix    ■■]/'    ii 

front   of  operation   symbol   denotes   one   man   workinj 

o;i  floor  and  one  man  on  hunk. 

T.      T>i  -  Mtniilc 

at..      1  lace  cross  sticks,  two  men  on  floor 0.32 

bis.      I'lace   cross   sticks,   one   man    on    floor  and   one 

man  on  bunk 0.O5 

aC.     Lifting  and   placing   board,   two   men    on    floor 

( in   section   i ) o.oO 


(in  section  2). 


0.07 


( in   section  3  ) 0.08 

bC.     Lifting  board,  one  man  on  floor  and  one  nian 

on  l)unk  (in  section  i  ) 

(in  section  2) 

( in  section  3) 

bl).      Place  board,  one  man  on  floor  and  one  man  on 

Inink    ( in   section    1  ) 

(in  section  2) 

(in  section  3) 0.08 

K.      Punching  time  card 2.0 

L.     Get  up  on  bunk j,0 

P.     Place  bunk    -52- 

Data:  Approximately  _',6oo  board  feet  per  bunk;  30  layers 
are  piled  with  two  men  on  floor;  20  layers  are  piled  vvithone 
TBii"  on  floor  handing  up  lumber,  and  one  piling  on  bunk. 


0.07 
0.08 
0.09 


0.07 


or  aC  operation,  boards  placed  in  locations   i 
o  be  variable,  as 
l.iiiiiliiin  of  hoard. 


3   (see 


Xiiiiibcr  of  board. 
.SO 
48 
49 


Boards  per  Ian 

2.38 

2.28 

-'.34 


Average,     7.00 
With  an  average  of  7  boards  per  layer,  there  would  be  in 
30  layers 

Number  I  boards  30  X  -.38  =  approximately. ...  71  boards 
Xumber  2  boards  30  X  -.28  =  approximately.  ...  6g  boards 
Xniuber  3  boards  30  X  2.34  =  approximately.  ...      70  boards 

Average,  210  boards 
Time  for  aC-i,  71x0.06  =:  4.26  minutes 
aC-2,  69  x  0.07  ^  4.76  iTiinutes 
aC-3.  70  x  0.08  =  5.60  minutes 

14.62  minutes,  complete  time  for  aC 
operations  on  one  Imnk. 


]F    l.CMUKK 


Timing  the  piling  u  itli  one  man  on  the  floor  and  one  man 
on  the  i)uuk,  for  bC  and  hD  operations  with  boards  placed  in 
Number  i,  2,  and  3  locations  we  have: 

.yuinhrr  of  hoards 
liandlrd  during  tiniiiii; 


Location 

Boards  fc 

of  hoards 

lavcr 

I 

2.6 

24  3 

Average  per  layer 
Witli  an  axerage  of  7.6  boards  per  laxer  and  . 
bunk,  there  would  be 

of  Number  1  boards  20x2.6  =  approximately  S- 
of  Number  2  lioards  20x2.3  ^  approximately  4O 
of  Number  3  hoards  20x2.7  =  approximately  54 


rime  for  bC-i,  52x0.07  =  3.64  minutes 
bC-2.  46  X  0.08  =  3.68  minutes 
bC-3.  54x0.09  =  4.86  minutes 


7.6 
o  layers  per 


lioards  in  20 
lavers. 


Time  for  ld1-i.  52x0.06 
bl)-2.  4b  X0.07 
b|)-3.   54  X  0.08 


12.18  minutes,  complete  time  for  bC 

operations  on  one  bunk. 
3.12  minutes 
^22  minutes 
4.32  minutes 


10.66  minutes,  complete  time  for  bD 
operations  on  one  bunk. 
SYNTHESIS.— Let  T  equal  time  in  minutes  to  load  100  board 
feet  on  hunk,  and  30xaB   equals  time   for  placing  cross  sticks 
on   30   "a"    layers. 
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30xaB       30x0.32 

— ~ =   0.369   minutes    =    time    for   placing    cross 

26  26 

sticks    on    layers    in    "a"    location    per    100   board    feet 

20xbB  equals  time  for  placing  cross  sticks  on  20  "b"  layers. 
20xbB       20x6.=; 


= =  0.50     minutes     =     time     for     placina     cross 

26  26 

sticks  on   "b"   layers   per    100  board   feet  =  i. 
14.62   minutes   equals   complete   time    for   lifting  boards   into 
"a''   location   on   one   bunk. 
14.62 

=  0.563     minutes    equals    time    required    per     100    board 

26 

feet  to  lift  boards  into  "a'   location. 
r  =  per  cent  allowance  for  rest  and  delays,  lifting  and  plac- 
ing boards  with  two  men  on  floor  equals   15  per  cent, 
i.sx  (0.563   minutes)    =   I.i5x( 0.563   minutes)    =  0.648   min- 
utes   =    allowed    time    per    100    board    feet    for    placing 
"a"  boards  =  /. 
12.18  minutes   equals  comjilete   time   for   lifting  boards   into 
"b"  location  on  one  bunk. 
12.18 

=:  0.468  minutes  equals  time  required  per   100  board   feet 

26 

to  lift  boards   into  "h"   location. 
z  =  per  cent  allowance   for  rest  and  delays    ( one  man  han- 
dling)  equals  31.5  per  cent. 
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FIG.    2.         DIVISION    OF   LUMBER   OX    BUXK    INTO    SECTIONS    FOR   TIME 
STUDY 

i.r    (0.468   minutes)    =   0.615    minutes    equals    time   allowed 
per   100  board  feet   for  lifting  "b"  boards  =3  x. 
10.66   minutes    equals    complete    time    for    placing   boards    into 

"b"    location    on   one   bunk. 
10.66 

minutes    =   0.41    minutes    equals    time    required    per    100 

26 

board    feet    for    placing    boards    into    "b"    location    on 
one  bunk  =  v. 
K+L+P      2.0+1/+3.25 

= =  0.24    minutes    equals    time    per     100 

26  26 

board   feet   for  making  up  bunk,   punching  time   card, 
etc.   =   /•. 
T  =  r  +  s  +  t-i-.v  +  y-rf=  o.^(^  +  0.50  +  0.468  -f  0.615  + 
0.41  +  0.24  =  2.78    minutes,    allowed    time    for    loading 
100  board  feet  on  bunks. 

*      *      * 

LB-.'.    Lumber  ii^"  thick  or  over  requiring  seven  cross-sticks. 

Analysis.     ("Note)    Prefix    "a"    in    front    of   operation    symbol 

denotes  two  men  workiirg  on  floor.     Prefix  "IV  in  front 

of  operation   symbol  denotes  one  man  working  on  floor 

and  one  man  working  on  bunk. 

Xfiiititcs 
aB.     Place  cross-sticks,  tw'O  men  on  floor  0.32 

hP>.     Place    cross-ticks,    one    man    on    floor    and    one 

man  on  bunk  0.65 

aC.     Lifting  board,  two  men  on  floor       dn  section   i)     0.03 

Cln  section  2)     0.04 
(In  section  3)     0.05 
aD.     Place  board  and  return,  two  men  on  floor 

(In  section  i)  0.04 
(In  section  2)  0.05 
(In  section  3)     0.06 


bC.     Lifting  board,  one  man  on  bunk,  one  man  on  floor 

(In  section  i )     0.05 
( In  section  2)     0.07 
( In  section  3)     o.io 
bD.     Place  board  and   return,  one   man  on   door,  one 

man  on  bunk  (In  section  i)     0.06 

(In  section  2  )     0.07 
(in  section  3)     0.08 
K.     Punch  time  card  2.0 

L.     Get  up  on  bunk  i.o 

P.     Place  bunk  3.25 

Data.  Approximately  2600  board  feet  per  bunk ;  42  layers 
of  15-4-inch  stock  per  bunk;  26  layers  are  piled  with  two  men 
on  floor ;  16  layers  are  piled  with  one  man  on  floor  handling 
lumber,  one  man  piling  on  bunk. 

For  aC  and  aD  operations  with  boards  placed  in  i,  2,  and  3 
locations,  we  have : 

XumhiT  of  boards  Location  Boards  per 

handled  during  timing  of  boards  layer 

18  I  2.57 

15  2  2.14 

16  3  2.29 

7.00 

With  an  average  of  7  boards  per  layer,  there  would  be  in  26 

layers  of  Xumber  i  boards    2  x  2.57  =  approximately  67 

of  X'umber  2  boards  26  x  2.14  ^approximately  56 

of  Xumber  3  boards  26x2.9    ^approximately  59 

A\ erage         182  boards 
Time  for  aC-i.  67x0.04  =  2.01   minutes 
aC-2,  56x0.04  ^  2.24  minutes 
aC-3.  59  X  0.05  ^  2.95  minutes 

7.2     minutes,  complete  time  for  aC 
operations  on  one  bunk. 
Time  for  aD-i,  67x0.04  =  2.68  minutes 

aD-2.  56.x  0.05  ^  2.80  minutes  ' 

aD-3.  59  -^  0.06  ^  3.54  minutes 

8.02  minutes,  complete  time  for  aD 
operations  on  one  bunk. 
Timing  the  piling  of  10  layers  timed  with  one  man  on  floor 
and  one  man  on  bunk,  for  B,  C  and  D  operations  with  board 
placed  in  Xumber  i,  2,  and  3  locations  we  have: 

Number  of  boards  Location  Boards  per 

handled  during  timing         of  boards  layer 

28  ■  I  2^8 
24                                       2  2.4 

29  3  2.9 

Average        8.1 
With   an   average   of  8.1    boards   per   layer,   there   would   be 
of  Xumber  i  boards  16  .x  2.8  =  approximately  45 
of  Xumber  2  boards  16x2.8  ^  approximately  47 
of  Xumber  3  boards  16  x  2.9  =  approximately  38 


130  hoards  in  16 
lavers. 


Time  for  bC-l.  45x0.05  :=  2.25  minutes 
bC-2,  47  X  0.07  =;  3.29  minutes 
t'C-3,  38x0.10  =  3.80  minutes 


9.34  minutes,  complete  time  for  bC 
operations  on  one  bimk. 
Time  for  bD-i,  45x0.06  =  2.70  minutes 
bD-2,  47  X  0.07  =  3.29  minutes 
hD-3,  38x0.08  =  3.04  minutes 

9.03  minutes,  complete  time  for  bD 
operations  on  one  bunk. 

SYXTHESIS:    T  equals  time   in   minutes   to   load    100  board 
feet  on  bunk. 

26  AB  equals  time  for  placing  cross  sticks  on  26  layers  in  "a" 
location. 

26  AB         26  X  0.32 

=  ^  0.32  minutes  equals  time  per  100  board 

26  26 

feet    for   placing  cross   sticks   on   layers   in   "a"   loca- 
tion =  r. 

16  aB  equals  time  for  placing  cross  sticks  on  16  layers  in  "b" 
location. 

16  bB  16  X  0.65 

=:    =:   0.4    minutes    equals    time    for    placing 

cross   sticks  on   layers   in   "b"  location   per    100  board 
feet  —  s. 
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y.2   mimites   equals  complete   time    for   lifting   boards   into   "a' 

location  on  one  bunk. 
7-2 

-  ^  0.27"  minutes  equals  actual  time  required  per  too  board 

26 

feet  to  lift  boards  into  "a"  location. 
c  equals  per  cent,  allowance  for  rest  and  delays,  lifting  boards 

with  two  men  on  floor  equals  20  per  cent. 
I.r  X    (2.77  minutes)   =   1.20  (2.77  minutes)   =  0.332  minutes 

etjuals    allowed    time    per    100   board    feet    for    lifting 

boards  into  "a"  location  ^  /. 
8.02  minutes  equals  complete  time  per  Inmk  for  placing  board 

into  "a"   location  and   returning. 
8.02 

^  o. ?o8  minutes  ei|uals  time  recjuired  per  100  board  feet 

26  ' 

for    placing    lioards    into    "a"    location    and    returning 
equals  ',-. 
9.34   nu'nutes   equals  complete   time   per   Viuuk    for   lifting   board 
into   "b"   Icicatiou   on   the   bunk. 

9-34 

r=  0.^46  miiuites  equals   time   required   per   100   board   feet 

26 

to    lift    boards    into    "b''    location. 

:  =1  per  cent,  allowance  for  rest  and  delays  (one  man  han- 
dling) equals  37  per  cent. 

I.;  X  -.mS  ^  1.37  X  .346  minutes  =  .474  minutes  equals  allowed 
time  per  100  board  feet  for  placing  lioards  intti  "b" 
location  equals  x. 

9.03  minutes  equals  complete  time  per  bunk  for  placing  boards 
into   "b"   location   for   returning. 

9-03 

^=  0.146  minutes  equals  time  allowed  per   100  board   feet 

26  "^  'i- 

for    placing    Ijoard    into    "b"    location    and    returning 
equals  v. 
K  +  L  +  P        "2.0+1.0  +  3.25 

-^ =  0.24  minutes  equals  time  per 

26  26 

TOO   board    feet    for    making    up    bunk,    punching    time 
card.  etc..  equals  />. 
T  =  r  +  s  +  t  +  V  +  x  +  y  ~  t  =  0.32  +  0.4  +  0.332  +  0.30S 
+  0.474  +  0.346  +  0.24  =   J. 42   minutes   per    100   board 
feet. 
Some    one    may    say:    "But    -what    an    expensive 
method  to  determine  a  task  I"    It  took  a  skilled  time- 
study   man   but   a   little   over   two   days   to  observe, 
reason  out,  time-study  and  set  the  above  task,  at  a 
cost   of   about   S60.     The   factory   in   which   this   was 
done  handles  about  two  and  one-half  million  feet  of 
lumber  per  year.     The  net  result  was : 

(a  )The  prciductinn  was  increased  appro.ximately 
85  per  cent. 

(b)  The  pay  of  tlie  operatives  was  increased  ap- 
proximately 32  per  cent. 

(c  )  The  labor  cost  was  reduced  approximately  28  per 
cent. 

(d  )  A  net  sa\inf,r  of  approximately  $400  annually 
was  realized  on  the  direct  labor  cost  of  this  opera- 
tion, for  an  investment  of  $60. 

Therefore,  I  hold  that  careful  scientific  unit  time 
study  is  applicable  to  and  of  real  econotnic  value  in 
variable  ojserations. 


:  1  !' 
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Acc:u'l, 


««P  ARELKS.s.\i-:.sS  of  .Mike  /al.isco"  as  the  cause  of 
^^  his  serious  injury  is  the  reading  of  the  works 
safety  committee  report  on  file  somewhere  in  the  works 
office.  This  is  not  the  verdict  of  Mike's  boss,  but  usu- 
ally of  an  accident  committee  comprised  of  his  fellow 
workmen  who  have  been  convinced  by  the  preponder- 
ance of  convincing  evidence  against  him.  But  it  is,  how- 
ever, of  most  vital  interest  to  know  that  Mike  and  his 
kind  are  becoming  less  careless,  even  during  these  times 
of  a  greatly  increased  number  of  preventative  measures 


in  industry  inaugurated  for  the  purpose  of  maintaining 
the  working  force  at  maximum  efificiency. 

The  fact  is,  for  the  first  time  Mike  has  been  taught 
to  see  that  it  is  within  his  power  and  responsibility  to 
reduce  to  a  minimum  the  hazards  of  his  daily  occupa- 
tion. He  discovered  that  somehow  booze  lessened  his 
margin  of  safety  the  day  after  his  holiday  frolic  and  he 
banned  the  haljit  at  least  during  his  working  hours.  The 
management  of  his  works  has  placed  a  premium  on  his 
reporting  dangers  and  responds  to  any  reasonable  sug- 
gestion for  providing  safeguards.  Posters,  signs  every- 
where about  the  plant  point  out  "BEWARE."  The 
bulletin  board  notices  are  no  longer  littered  with  stale 
accident  news  notes,  but  circulars  are  replaced  with 
fresh  interesting  matter  as  soon  as  the  reading  has  gone 
the  rounds  of  the  works. 

By  this  process  of  education  the  management  has  been 
able  to  show  Mike  how  he  loses  most  bv  his  own  care- 
lessness and  gains  most  by  his  own  cautio::.  There  is 
good  reason  for  him  to  believe  that  his  thoughtlessness 
may  cause  his  misfortune  next.  Sooner  or  later  each 
enterprise  will  consider  the  greatest  danger  to  safety  as 
that  workman  who  repeatedly  passes  heedlessly  under 
the  working  crane,  who  operates  the  emery  wheel  with- 
out goggles,  who  wears  soft  soled  shoes,  who  "monkeys" 
with  the  live  electric  wires  he  knows  nothing  about,  and 
who  does  not  report  immediately  for  first  aid  treatment 
or  examination  in  the  case  of  a  cut.  bruise  or  some  other 
physical  disturbance. 

\\'ith  all  the  improved  service  facilities  which  the  pro- 
gressive industry  now  provides  the  workmen,  the  com- 
pany has  the  right  to  forbid  ]\Iike  or  any  other  employee 
to  sit  unwashed  and  put  into  his  stomach  with  his  food 
particles  of  foreign  substances  which  may  in  the  course 
of  time  incapacitate  him  for  efficient  labor.  Fortunately, 
the  conditions  have  so  improved  in  many  works  that  em- 
ployees taking  foolhardy  risks  receive  the  severest  con- 
demnation of  their  fellow  workmen.  Ati  employee  in 
one  of  these  shops  was  recently  overheard  saying  to  his 
pal  who  had  failed  to  remove  a  loose  barrel  hoop.  "Do 
you  want  our  department  to  lose  out  in  the  accident  con- 
test bv  leaving  that  hoop  for  some  poor  guy  to  cut  his 
hand  on  ?" 

The  accident  coniiietition  between  works,  departments 
and  individuals  in  concerns  where  this  p)rtventive  ac- 
cident plat!  is  used  shows  conclusively  that  most  acci- 
dents are  avoidable.  The  contest  feature  stimulates  the 
interest  that  would  otherwise  be  lacking,  and  furnishes 
additional  incentives  to  precaution.  In  a  recent  instance 
the  works  winners  in  a  contest  among  20  plants,  al- 
though operating  to  their  fullest  capacity  in  their  history, 
reduced  the  accidents  to  less  than  one  half  what  they 
were  when  the  plant  was  running  under  normal  pres- 
sure. Tlie  employees,  the  works  safety  committees  and 
all  those  who  participated,  deserved  the  highest  com- 
mendation, but  the  prize  award  did  not  compare  with  the 
benefit  each  individual  emjiloyee  in  all  the  works  in  the 
contest  received  in  having  lessened  the  possible  chance 
of  workmen  being  incapacitated.  The  increased  effici- 
ency and  elimination  of  causes  for  the  numerous  ab- 
sentees during  the  period  of  the  competition  also  repaid 
the  management  tnany  fold  for  the  substantial  prices 
given  the  individuals,  departments  and  works. 

SPFXIMKX    .\CCIDENT   COMPETITIOX    SCHEDfLE   POSTED    CONSPICl'OUS- 
I.Y    EVERY    n.\\ 

Ful'l  time  Hours  Time  lost  Percent- 
Department                    hours  worked  hours  age 

Carpenters     334.878.75  334.740.5  148.25  ■59.95 

Electricians  204.364  204.119  245  99.88 

Machinists     175.883  175.563  320  99.82 

Yard    force    688.122  686,374  1748  99.75 

Painters    118.325  118.005  320  99.73 

Pipe   fitters    134,5.^0  133.960.5  569.5  99.58 

Lead  burners,  etc.  .  156.199  155.501.5  697.5  99-55 
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r/iiV    !>    //;<■   final   article 
'Under  A'ctc  Management:' 


under  lite  general  heading 
It  turns  to  the  human  qual- 
ities of  the  industrial  manager  ivho  will  succeed  in  a 
large  way  in  the  immediate  future;  it  claims  for  him  the 
highest  personal  character;  it  pictures  him  as  intensely 
human—in  other  7Vords,  a  real  leader  of  men  zvho  un- 
derstands, and  is  in  sympathy  with  them. 

Mr.    Charles    M.    Horton,    member   of   the   American 
Society  of  Mechanical  Engineers,  zws  educated  in  the 

^^  ECENTLY  I  had  occasion  to  go  to  New  York. 
^^  1  spent  a  week  in  the  town.  J  sometimes 
have  typewriter  trouble.  \^'anderin<J  about 
the  streets  of  lower  Manhattan  one  morninsir.  I 
found  myself  passing  a  large  agency  conducted  bv 
the  manufacturer  that  made  my  machine.  Instantly 
I  thought  of  my  typewriter  and  also  thought  to  ge"t 
some  information,  and  a  part  or  two  for  mv  machine, 
if  'twere  necessary.  I  turned  and  entered' the  estab- 
lishment. 

Inside  a  vestibule  I  was  confronted  bv  two  doors 


pubi..  J,. ,.,.., J  0/  Xezi'  York  City  and  at  the  University 
of  Nnv  Me.vico.  He  served  a  drafting-room  apprentice- 
ship and  has  had  tivelve  years'  experience  in  designing 
special  machinery.  During  a  part  of  that  period  he  zvas 
in  the  employ  of  the  Wcstinghouse  Machine  Company, 
and  zcas  personal  designer  to  Mr.  George  JVestinghousc 
in  the  gas-engine  division.  As  an  avocation  he  has 
pursued  literary  n'ork  for  many  years,  uriting  for  both 
fiction   and  technical  publications. 

was  snapping  his  fingers  vigorously  at  somebody. 
Ax  Old  F.vshiuxed  Bawlinc  Out 

"Hemingway,  your  call  is  here!''  he  said  crisply, 
addressing  a  mild-faced  individual  seated  at  one  of 
the  desks  in  the  salesroom.  "Why  do  you  not  attend 
to  your  calls?  Come — get  in  here!"  He  snapped  his 
fingers  some  more.  "You  ask  for  a  connection  and 
then  you  run  away !  Come !  Jump !  The  party  is 
waiting !" 

The  mild-mannered  salesman  arose.     His  face  was 


one  on  either  hand.  The  door  to  mv  right  opened  turkev-red.  Hurriedly  he  swung  open  the  gate  and 
upon  a  sort  of  retail  sales  room ;  the  door  to  my  left 
—both  doors  were  of  glass— revealed  a  long  room 
nicely  appointed,  with  men  at  desks,  probably 
salesmen,  and  each  set  off  from  the  other  with  lovl- 
railings.  I  entered  at  this  door  and  discovered  my- 
self in  a  beehive  of  industry,  with   machines  click- 


ing rapidly,  and 
the  far  end  of  the 
room  taken  up 
with  a  number  of 
private  offices 
with  ground  glass 
doors  and  a  string 
of  telephone 
booths.  The  pri- 
vate offices  evi- 
dently were  occu- 
pied by  the  gen- 
eral sales  man- 
ager and  his  im- 
mediate subordi- 
nates or  assist- 
ants. 


The  Simon  Legree's  of  industry  are  passing  —  progress  be 
praised!  Executives  can  no  longer  drive  labor.  Days  of  coopera- 
tion are  here.  Education  has  been  a  great  factor  in  ushering  in 
the  new  era.  and  the  technical  press  has  been  a  great  instrument 
of  enlightenment.  The  new  manager  is  a  man  of  education:  he 
knows  both  men  and  books,  as  industrial  managers  as  a  class  have 
never  known  them  before.  But  more  important  still  the  manager 
recognizes  in  his  workmen  flesh  of  his  owm  flesh,  and  blood  of  his 
own  blood.  He  handles  the  obstreperous  with  kindness:  the  un- 
productive with  sympathy  and  gentle  guidance;  and  the  dull  witted 
with  a  parertal  p'0*ec*io"  *hat  av'a''e"s  w^ile  it  protects 


made  for  the  booth.     Presently  he  was  lost  inside. 

The  general  manager,  tall  and  straight  as  an 
arrow,  lunged,  still  snapping  his  fingers,  through  a 
doorway,  and  was  gone. 

Myself,  witnessing  all  this,  did  something  the 
wisdom  of  which  I  do  not  know.     It  was  a  purely 

involuntary      act 

11  however.  It  was 
a  hunch,  a  lead,  a 
something  prob- 
ably no  part  of 
my  thinking.  At 
any  rate,  what- 
ever made  me  do 
it,  I  can  not  sav ; 
but  do  it  I  did.  'l 
quietly  turned 
upon  my  heel  and 
walked  o  u  t. 
Walking  ,,ut,  I 
denied  that  or- 
ganization t  h  e 


.\s    T   approached   the   railing  with   a  mild   question     profits   on   a   retail    sale   amounting   at   the   very    least 


TilK  Xkw  Maxac 

The  New  Manager  wil 
will  be  no  sna])]>ing 


on  mv  lips,  glancing  expectantly  from  one  to  an 
other  of  the  gentlemen  behind  the  railing,  I  received 
a  shock.  The  door  of  one  of  the  tele])hone  booths 
swung  open  with  a  crash  and  out  of  the  booth 
hurtled  a  man.  I  immediatel\-  judged  him  to  be  the 
manager  of  the  establishment.  He  was  perfectly  at- 
tired, he  was  hatlcss,  and  groomed  to  the  last  least  business  won't  warrant  u 
detail.  His  trousers  hung  perfectly:  the  set  of  his 
coat  collar  was  neat  and  snug  around  his  neck;  the 
heels  of  his  shoes  absolutely  square:  enough  of  his 
cuffs  aiijieared  at  the  end  of  his  coat  sleeves— just 
enough :  his  hair  was  trimmed  "fcathcredge"  and 
correctly  brushed  and  combed.  In  short,  he  was  im- 
maculat'c— in  appearance  a  paragon.  He  emerged 
from  the  booth,  talking  as  he  came,  and  his  voice 


to  fifteen  cents.     I  suppose  I  was"^mad,  and  acted  im- 
pulsively, but  I  couldn't  help  it. 


i;k  Will  Not  Rush 

I  not  be  such  a  man.  There 
f  his  fingers.  The  "ru^h"  "f 
There  will  be  no  rush, 
as  a  matter  of  fact.  All  will  be  calm  and  conl  ;Lnd 
collected  under  the  new  management.  Business 
there  will  be,  of  course,  and  plenty  of  it.  But  also 
there  will  be  something  else.  There  will  be  i^er- 
sonal  efficiency  of  a  character  not  taught  to-day  by 
efficiency  schools.  There  will  be  a  new  sense  of 
values — or  an  old  sense  of  values  revived.  There 
will  be  a  slowing  down.     A  man  will  be  effective  as 


.sharp  and  unpleasantly  high,  was  biting  off  words,      an  agent  of  business  because  of  what  he  will  know 
Also and    this   was   what   gave   me   the   shock — he     about  things  other  than  business.     The  game  will   be 
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fi  ^ame,  and  not  as  it  is  to-day,  a  religion.  There  will 
be  play,  passive  if  not  acti\e,  and  all  shall  take  ])art. 
The  Xew  Manager  will  see  to  it  that  all  do.  There 
will  be  no  snapping  of  fingers;  no  sharp,  imperious 
tones  raised ;  no  red-facerl  subordinates  jumping  at 
the  crack  of  the  managerial  whip.  All  will  be  one : 
one  will  be  all.  And  the  Xew  Manager  will  well 
lecognize  this,  will  know  business  for  what  it  i.s — life  in 
the  living — and  will  enter  into  it  honorably  and  justl_\- 
and  be  honorably  and  justly  a  i>art  of  it. 

There  are  a  few  such  managers  to-day.  But  they 
are  the  exception  rather  than  the  rule.  And  where 
you  find  these  managers  there  you  will  find  small 
establishments,  with  the  manager  a  half — or,  at 
least  a  part — owner.  Such  managers  are  part  and 
parcel  of  small  businesses.  They  are  under  no  obli- 
gations to  stockholders  (men  and  women  clear  out- 
side the  work  and  thinking  only  of  dividends,  and 
therefore  impatiently  insistent  upon  results)  and  so 
have  most  to  .gain  or  most  to  lose  through  their 
methods  of  conducting  the  business.  They  are  men 
who  know.  They  are  close  to  the  things  that  count, 
and  ha\e  learned  the  wisdom  of  being  one  with 
those  around  them,  the  men  and  women  on  their 
jiayroll.  Therefore,  the_\-  know  that  it  i)a\s  immeas- 
ur;ibly  to  consider  pei^sons  anil  personalities  if  the 
business  would  pros])er.  The  business  does  prosper 
— I  have  yet  to  see  one  wherein  the  humanities  were 
recognized  that  didn't.  Workmen  will  toil  their 
fingers  oft  for  such  business  managers  in  the  cause 
of  such  business  interest.  It  is  the  man  or  family 
sitting  back  and  cutting  coupons  that  ".gets"  the 
lal)or  world  and  rouses  the  envy  of  the  workers. 

TnK  Maxacer  ok  the  Dumb.\r  Coiipaxv 
The  Dumbar  Manufacturing  Company  was  such 
a  concern,  and  the  manager  of  it  was  such  a  man- 
ager. He  was  essentially  human.  He  was  one  of 
two  partners,  and  the  business  was  their  own.  The 
concern  was  located  in  a  far  ^^  estern  city,  whither 
both  these  men  had  been  compelled  to  go,  after 
leaving  college,  on  account  of  ill  health.  Perhaps  it 
was  this  early  misfortune  which  made  them  lenient 
of  the  frailties  among  their  men.  Misfortunes  will 
do  that,  you  know.  ^Misfortunes  have  a  wav  of  en- 
larging our  sympathies,  and  sympathy  is  the  mother 
•of  intervention.  At  any  rate."  these  two  men  came, 
separately  and  unknown  one  to  the  other,  to  this 
A\  estern  town,  finally  met  and  became  acquainted, 
and  eventually  established  themselves  in  an  engi- 
neering business,  they  both  being  graduate  engineers. 
The  business  prospered  from  the  jump 

I  do  not  e-xaggerate  when  l'  sav  that  these  men. 
and  especially  one  of  them,  the  manager,  smiled  at 
losses  in  their  plant  due  to  ignorance  or  careless- 
ness on  the  part  of  their  help.  They— and  especially 
this  manager— seemed  to  recognize'  the  workings  of 
the  natural  law.  to  the  effect  that  no  loss  is  without 
Its  gain.  Nor  is  it.  Sunshine  will  follow  rain  just 
so  surely  as  daylight  follows  dark.  Xature  pro- 
vides. Xature  provided  here.  I  myself  witnessed 
the  provision  more  than  once,  I  myself  at  one  time 
■having  worked  for  these  people.  Whenever  a  ma- 
chinist spoiled  a  piece  of  steel,  which  necessitated  the 
piece  being  discarded,  I  have  seen  more  than  once  a  cus- 
tomer enter  the  plant  with  a  drawing  or  a  sketch  which 
called  for  a  part  the  making  of  which  was  possible  out  of 
the  discarded  piece  of  metal.  It  does  not  alwavs  work 
■out  thus  directly ;  but  it  \vorks  out  in  some  fashion. 
Xature  provides.     Recognizing  this  great  truth,  these 


men  seemed  to  know  that,  after  all,  nothing  matters. 
Xor  does  it.  Though  it  has  been  frequently  said  that 
one  must  li\e  in  the  \\  est  to  find  this  out. 

PatiEiVce  .VXD  Prosperity 

These  men  were  patient  in  all  things.  And  they 
prospered.  Of  course,  they  ran  into  hard  times,  as 
do  all  concerns  at  one  time  or  another,  and  one  of  these 
periods  came  upon  them  in  the  panic  r)f  1907.  W  e 
all  remember  the  da_\-  and  year.  Clearing-house 
certificates  were  issued  and  money  was  scarce  and 
hard  to  lay  hands  upon,  and  labor  was  turned  loose. 
That  is,  it  was  turned  loose  from  the  majority  of 
industries.  But  these  men  proved  themselves  the 
exception  in  this  as  in  other  things.  They  kept  their 
organization,  thou.gh  it  was  a  small  one.  intact. 
They  fired  nobody.  It  jirobably  entailed  financial 
suffering  on  their  i)art ;  but  they  stuck  to  their  guns. 
Ancl  note  now  what  happened.  In  this  period  of 
depression  they  turned  to  the  development  of  a 
special  machine  for  the  mining  interests,  and  lo ! 
when  the  clouds  lifted  they  sold  every  machine  they 
had  built  and  were  ready  to  deliver  orders  over  and 
against  their  competitors.  The  law  had  worked 
again.  They  had  lost  nothing,  though  at  the  time  it 
looked  like  might}'  [loor  business  on  their  jiart  tc) 
retain  all  their  help.  This  thing  of  recognizing 
humanity  surely  jiaxs  in  the  long  run. 

The  M-\x-\ger  }iIusT  Kxow   the  Hu.maxith-:s 

The  X'^evv  ^Manager  will  l>e  such  a  man.  He  will 
be  large  in  the  hum;inities.  His  interests  won't  be 
lopsided.  He  will  be  fair  to  the  sources  of  his  in- 
come— capital  on  the  one  side  and  labor  on  the 
other.  He  will  be  equally  fair  and  just  to  both,  nor 
hold  secret  leanings  nn  either  direction.  He  will  be 
a  man  of  parts.  He  will  be  a  man  of  bottom.  He 
will  fight  for  the  interests  of  labor  as  strongly  as 
he  will  fi.ght  for  the  interests  of  capital.  There  will 
be  no  smiling  behind  lifted  hands;  no  bushwacking ; 
no  playing  to  the  galleries ;  no  kowtowing  to  the 
gods.  He  will  recognize  the  absolutism  of  mankind, 
and  be  it  represented  by  capital  or  labor,  will  yet 
recognize  it.     This  is  not  so  to-day. 

The  average  manager  is  a  growth ;  one  who  forged 
his  way  upward,  if  not  by  riding  roughshod  over 
the  heads  of  his  brothers  at  toil,  at  least  through  a 
more  or  less  ruthless  inconsideration  of  the  rights 
of  these  brothers  in  toil.  He  has  won  the  mastery 
through  a  willful,  dominant  desire  to  master.  And 
he  has  got  what  he  set  out  after,  because  we  all 
get  what  we  set  out  after.  He  has  won  to  man- 
agerial estate.  In  the  winning — in  the  assertion  of 
himself  over  and  against  his  kind — he  has  lost  sight 
of  essentials — the  needs,  the  rights,  of  mankind  as 
a  whole.  Therefore,  he  is  unfit  to  rule  because  he 
has  lost  all  sense  of  proportion,  of  the  perspective  of 
those  whom  he  would  rule  over.  In  this,  too,  in 
this  man.  nature  has  well  taken  care  of  her  laws. 

How  I  Would  Choose  ax  Executive 

If  I  were  the  owner  of  an  enterprise,  and  one  day 
found  myself  in  need  of  a  foreman,  or  a  superin- 
tendent, or  a  manager.  I  should  do  but  one  thing. 
I  should  not  try  to  take  away  from  some  other  or- 
ganization a  man  whose  reputation  was  such  as  to 
make  him  desirable  to  me.  Xor  should  I  cause  to  be 
inserted  in  a  magazine  or  a  newspaper  an  advertise- 
ment asking  for  the  services  of  such  a  man.  Xor 
should  I  cast  my  eye  over  the  possible  timber  in  my 
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plant  for  a  man  whose  work  and  lengtli  of  service 
made  him  a  fitting  candidate  in  my  estimation  for 
the  opening-.  Personally  I  should  ilo  none  of  these 
things. 

Instead,  finding  it  incumljent  upon  me  to  get  a 
man  for  such  an  opening,  1  would  post  the  oppor- 
tunity upon  the  organization's  bulletin  board;  set 
a  day  for  the  election;  hold  a  caucus  in  due  season 
with  all  the  men  on  my  payroll  assembled  :  and 
have  one  or  several  nominees  selected  from  out  nn 
organization.  Then  I  should  hold  a  regular  election, 
■with  everybody  \oting,  from  the  boys  serving 
apprenticeships  and  the  girls  hammering  type- 
writers, up  to  and  including  the  owner  himself, 
meaning  me — with  no  more  power  to  my  vote  than 
that  carried  by  the  office  boy's — and  thus  find  and 
secure  my  man  for  the  vacancy.  Not  only  this. 
I  should  provide  for  a  referendum  and  recall,  should 
the  elected  man  prove  incompetent — and  hold 
another  election.  The  election,  understand,  would 
be  the  thing.  It  would  be  my  way  of  chosing  heads 
and  officers  for  my  several  departments,  even  up  to 
my  manager. 

I  feel  that  such  a  methotl  would  bring  results  such 
as  no  other  method  in  vogue  to-day  can.  The  fair- 
ness of  it  would  appeal  to  the  workmen,  who,  once 
having  elected  their  man,  would  stick  by  him  in  fair 
weather  and  in  foul,  just  as  good  party  followers 
to-day  stick  to  their  chosen  among  men  even  when 
these  chosen  ones  take  stands  politicalK'  out  of  keep- 
ing w'ith  their  own  precious  opinions. 

As  a  nation,  we  are  like  that.  A\'e  stick  by  what 
we  do  or  say,  however  the  outcome  may  prove  good 
or  bad.  There  are  many  secret  soreheads  to-day 
who  voted  for  President  Wilson  because  the_\'  be- 
lieved he  would  not  declare  war.  Now  that  he  has 
declared  war,  howe\er — though  themselves  secretly 
sore — they  are  with  him  to  the  hilt.  As  I  say,  we 
are  like  that. 

An  organization  electing  its  su])erintendent.  or 
foreman,  or  general  manager,  from  out  its  own 
lanks — and  personally  I  should  feel  no  qualms  if  my 
assistant  foreman  in  the  machine  shop  were  elected 
to  the  general  managership — would  stick  to  that 
man  though  the  heavens  fall.  As  a  joker,  the 
referendum  and  recall  would  take  care  of  incompe- 
tents thus  hoisted  into  ])ower.  liut  before  pulling 
the  man  down,  I  should  once  more  go  to  my  em- 
ployees and  place  the  situation  fairly  before  them. 
And  I  believe  I  should  abide  by  their  aggregate  de- 
cision in  this,  too. 

As  an  experiment,  the  thing  itself  would  bring- 
out  its  weaknesses  and  strengths.  .At  any  rate,  that 
is  how  T  should  select  n-iy  new  manager,  if  so  be  I 
needed  a  manager — or  any  one  of  my  executives. 
."■^uch  a  man  would  hold  great  power  over  the  men 
— else  it  would  not  be  ])ossible  for  him  to  get  elected. 
In  the  exercise  of  this  power  he  would  prove  a  valu- 
able man  in  my  organization.  Of  that  I  have  no 
doulit  whatever. 

\\ii.\T  Pkksoxai.itv  Mk.\xs 
Working  folk  are  quick  to  sense  a  ])ersonality. 
They  do  not  have  to  be  brought  into  immediate  re- 
hitio'ns  with  an  executive  to  fairly  size  u])^  the  man. 
It  comes  to  them  in  many  subtle  ways.  Sometimes 
thev  judge  a  man  correct'ly  by  a  fleeting  first  sight 
of  him  as  he  walks  through  their  deiiartment.  Again 
it  comes  to  them  nut  of  letters,  department  in- 
structions  which    from    time   to   time   he   issues   and 


signs.  A  voice  over  the  telephone  often  indicates 
to  a  person  quick  to  sense  such  things  the  broad 
character — at  least,  characteristics — of  the  man. 
Labor  is  ever  on  the  alert  for  these  things,  and, 
being  so,  becomes  proficient  in  judging.  And  these 
things  travel  in  a  shop.  The  word  passes  along, 
dropped  here  and  there  as  an  aside  in  conversation, 
and  thus  the  whole  organization,  down  to  the  low- 
liest Wop  helper,  likes  or  does  not  like  the  man 
holding  the  reins,  even  though  this  man  is  rarely 
seen  in  the  shop.  And  thus  the  organization  as  a 
unit  gains  the  approval  or  the  disapproval  of  labor 
as  a  W'hole ;  as  a  community. 

CH.\R.\CTERIS-nCS   OF   THE    Nf.W    AJa.\.\geR 

The  New  Manager — to  repeat — will  be  large  in 
the  humanities.  He  will  be  a  man  of  broad  general 
s\-mpathies.  He  will  be  a  man  of  generous  imagina- 
tion. He  will  be  a  man,  preferably,  who  has  known 
toil  with  his  hands;  this  to  help  his  imagination,  to 
gixe  virility  to  his  sympathies.  Having  sympathies, 
and  exercising  them  freely,  he  cannot  but  be  just 
in  all  things.  He  will  take  his  stand,  and  hand  down 
his  decisions  from  the  only  viewpoint  worth  while — 
Truth.     It  is  the  only  safe  stand. 

Often  times  men,  confronted  by  a  problem  necessi- 
tating immediate  decision,  find  themselves,  owing  to 
the  complexity  of  the  problem  and  the  many  rules 
governing  success  in  life  and  business,  unable  to 
decide.  That  is  natural.  Yet  it  need  not  long  puzzle 
any  man.  If  he  w'ill  but  take  the  stand  of  Truth  as 
set  forth  clearly  in  every  part  of  nature,  he  will  get 
his  answer.  It  will  blaze  up  and  sear  his  mind's 
eye  to  the  utter  annihilation  of  all  other  thoughts. 
He  will  know  what  to  do,  to  decide,  without  hesi- 
tancy, for  there  will  be  but  the  one  answer.  Truth 
will  tell  him  what  that  answer  is.  He  will  make  the 
decision.  Making  the  decision,  he  will  be  right  as 
much  as  any  man  would  be  right,  and  no  man  could 
do  more.  Thus  he  has  played  safe.  There  can  be 
rio  just  criticism  of  his  attitude,  because,  by  his 
\ery  stand,  he  has  taken  an  attitude  which  cannot 
he  im])roved  u])on,  for  the  reason  that  nature,  the 
basis  of  his  decision,  cannot  be  improved  upon. 

The  .\"e\v  M.\n.\(;er's  Life 

The  New  Manager  will  li\-e  cle;in.  llis  private 
lite  will  be  above  reproach.  There  will  be  no  wine 
in  his  \-eins.  no  superfluous,  adipose  tissue  covering 
his  stomach.  The  animal  in  him,  as  revealed  in 
these  things,  which  of  themselves  reveal  gormand 
instincts,  will  be  conspicuous  by  their  absence.  The 
■world  is  becoming  less  patient  with  men  of  animal 
tendencies.  It  will  become  more  so  as  time  goes  on. 
Booze  has  no  place  in  our  scheme  of  things.  It 
took  us  a  sad,  long  time  to  learn  this,  however, 
because  we  could  not  forget  the  old  log  rollings  of 
our  ancestors,  who  believed  that  the  logs  could  not 
be  rolled  without  a  jug  of  whiskey  on  the  ground 
somewhere.  There  was  method  in  this  madness, 
though.  Given  enough  of  the  stuff,  and  the  rollers 
became  themselves  the  logs,  with  the  actual  logs 
rearing  ujion  hind  legs  and  doing  the  work  of  the 
rollers.  It  was  part  of  the  game,  a  game  in  which 
all  rc\elled,  logs  and  loggers.  To-dav  we  know- 
better.  We  are  learning  slowl\.  but  we  luwcrthe- 
less  are  learning,  year  by  vear. 

Till-:  Ni;\v  M  \x  \(-,i:r's  IrmiMicNT 

The  New^  Manager  will  be  ,-i  keen  judge  of  n;iture. 
lie  will  be  this  by  di\inc  right.      l-"or  such   men  ;ii-c 
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1)0111,  nut  made.  It  comes  of  abnormal  powers  of 
observation.  Some  men  there  are  who  see ;  some 
who  do  not  see.  \\'e  have  men  who  go  through  Hfe 
on  their  ears,  as  it  were,  and  men  who  go  through 
life  on  their  eyes.  Mechanics  generally  are  of  the 
latter.  Let  them  see  you  do  a  thing  once  and  they 
will  do  it  after  you.  Tell  them  how  it  ought  to  be 
done,  and  you  and  the  student  both  out  of  the 
laboratory,  and  though  you  grow  hoarse  with  ex- 
plaining, the  thing  will  yet  remain  undone.  The 
New  Manager  will  be  a  man  with  an  eye.  He  will 
be  a  shrewd  observer.  He  will  observe  instinctively, 
without  conscious  effort  on  his  part.  It  will  be  a 
function  of  his  being,  as  natural  and  as  involuntary 
as  his  breathing.  Thus  he  will  see  and  judge  and 
know  and  learn. 

]\Ien  who  look  alike,  or  talk  alike,  or  walk  alike, 
or  pia_\-  alike,  will,  in  the  broader  aspects,  be  alike. 
This  is  the  principle  governing  the  reading  of  char- 
acter. .A  natural  observer  will  remember  a  man's 
appearance  as  much  as  he  will  remember  the  out- 
standing features  of  his  character.  The  two  will  be 
stored  up  together  somewhere  in  some  inner  recess 
of  his  brain.  Years  later,  or  perhaps  only  months, 
across  his  path  will  step  a  man  whose  appearance 
will  awaken  in  his  brain,  these  stored-up  observations, 
first  the  one  and  then  the  other,  and  the  facts 
themselves  will  be  automatically  released.  Thus 
at  first  glance  the  natural  observer  will  know  in 
fair  measure  the  characteristics  of  the  man  crrissing 
his  path. 

The  rule  is  not  infallible;  there  is  always  much 
come  and  go  in  the  thing,  owing  to  certain  charac- 
teristics which  have  bearing  upon  certain  other 
characteristics.  But  as  a  general  rule  the  above 
holds  true,  and  it  is  the  rule  by  which  men  judge 
men,  whether  they  know  it  or  not.  The  Xew  Manager, 
by  reason  of  his  powers  of  involuntary  obsenation,  will 
be  a  judge  of  men,  and  for  the  reason  established  here. 
This  will  make  him  proficient  in  his  work. 

The  Xew  Manager  Will  Not  I'.ll'ff 
There  will  be  no  bluff,  no  austerity,  and  but  very 
little  dignity  in  the  X^ew  Manager.  I  wish  to  empha- 
size that.  \\'e  need  not  explain  the  need  for  absence 
of  falsity  in  the  New^  Manager — the  thing  explains 
itself.  As  a  people  we  are  not  bluffs,  although  the 
world  beyond  our  doorstep  for  years  has  entertained 
this  opinion  of  us.  But  the  thing  is  error.  Amer- 
icans— true  Americans — do  not  bluff.  They  don't 
have  to  bluff'.  They  know  what  they  know,  and  are 
proud  and  glad  to  give  it  utterance  and  also.freedom 
of  physical  expression.  Similarly  true  Americans  are 
quicker  to  ask  sincere  questions,  thus  revealing  the  fact 
that  the}-  do  not  know  all  things,  than  any  other  race 
of  people  on  the  globe.  So  there  is  no  reason  to  ex- 
plain the  desire  for  absence  of  bluff  in  the  Xew 
Manager. 

There  is  some  ground  for  explanation  as  to  the 
other  two  qualities,  however — austerity  and  dignity. 
The  one  goes  hand  in  hand  with  the  other.  Each 
in  a  way  is  close-bordering  upon  bluff,  and  therefore 
has  no  place  in  a  true  democracy.  Men  of  genius 
are  notoriously  men  of  little  dignity  and  no  aus- 
terity. They  are  easily  approached ;  are  found  to 
be  unaffected  when  approached;  give  way  to  utter- 
ances the  simplicity  of  which  amazes.  Dignity  is  a 
shield  behind  which  men  draw  for  protection,"  lack- 
ing the  moral  courage  to  be  truly  themselves. 

Sometimes,  however,  dignity  is  the  result  of  close 
breeding,  a  false  fostering  in  the  young  of  a  sense 
of  aloofness  and  privacy  from  the  common  herd  on 


the  part  of  parents.     This  in  a  man  is  to  be  pitied. 
So   reared,   he  himself  is   not  to   blame.     Of  such  a 
man   we   do  not  deal   here.     It  is  the  individual  of 
austere  and  haughty  and  dignified  demeanor  by  his 
own  selection  whom  we  shall  cease  to  nominate  for 
the  position  of  the  Xew  Manager.     \\'e  do  not  want 
unapproachable  men  in  this  responsible  position.  We 
prefer  our  executives  from  among  men  who  are  not 
afraid   to   come   out   in   the   open,   to   be   a   democrat 
among   democrats    in    the    industrial    world,    men    of 
sure    grip    upon    themselves,    and    v\'ho    know    men 
sufficiently  well  to  be  glad  to  intermingle  with  them, 
and  tc3  be  as  one  with  them  on  all  occasions.     Dig- 
riity — calm,    cold,    unruffled    dignity — prevents    this. 
The    man    himself    may    appeal.      But    the    appeal    is 
one  only  of  the  flesh.     The  spirit  is  absent.     It  is 
held  aloof.     Labor  is  quick  to  sense  this,  and  feels 
ill   at  ease  in  such  a  presence.     X'^o  such  feeling  is 
desirable   to   the   New  Manager.     His  very   success 
depends    upon    a    feeling    of    common    interest    and 
beliefs.      Lacking   this — cut   off   from    it   by  dignity 
and  austerity — the  X'ew  Manager  will  fail. 
The  New  Maxa(.;er's  Picture 
There  you  have  a  physical  and  spiritual  picture  of 
the  New  Manager.     He  will  be  all  these  things  and 
more,   along  the   same   general   lines   of   truth.     He 
will  be  a  man  of  large  vision — knowing  much  more 
than  the  exigencies  of  his  position  demand — know- 
ing,  too,  the  value   of  this  other  knowledge  in  the 
competent  carr\ing  on  of  the  duties  of  his  office.     He 
won't  be  as  wise  as  Homer — he  need  not  be.     But 
he  will  be  infinitely  wise  in  the  workings — thoughts, 
hopes,  beliefs — of  the  laboring  man's  mind.     He  will 
be  this  because  he  will  be  one  of  these  men.     And 
always  his  generous  vision  will  permit  him  to  bring 
to  bear  upon  a  given   situation  arising  in  the  con- 
ducting  of    the    organization's    productive    affairs    a 
mind  clear  as  a  bell  on  the  true  relationship  of  these 
men  to  himself,  of  these  men  to  themselves,  of  these 
men  to  the  powers  that  make  possible  a  liberty  of 
expression,  of  movement,  of  thinking,  second  to  no 
other    power    or   group  of    powders    upon    the    earth. 
That  will  be  his  viewpoint,  his  stand,  his  attitude. 
He  will  be  a  man  among  men. 

^^'hcn  wc  have  said  this  we  have  said  all. 


The  United  States  Shipping  Board  Emergency  Fleet 
Corporation  has  established  a  rule  that  any  piece-work 
rate  set  by  any  shipbuilder  must  stay  in  force  during  the 
period  of  the  war.  The  controversies  between  employers 
and  employees  over  the  question  of  piece-work  have  been 
most  serious  and  the  employers  in  many  cases  have  been 
chiefly  to  blame.  Any  manufacturer,  whether  he  be  a 
producer  of  coal  or  any  other  commodity,  who  sets  a 
piece-work  rate,  finds  he  has  made  a  mistake  and  then 
reduces  that  rate  is  doing  a  great  injustice  to  the  work- 
man. A  piece-work  rate  set  a  manager,  superintendent, 
or  foreman,  is  a  contract  that  should  be  kept  in  force 
for  at  least  one  year.  Furthermore,  if  this  piece-work 
rate  is  on  a  particular  machine,  and  the  man  or  the  op- 
erator should  leave  or  be  dismissed,  the  man  who  suc- 
ceeds him  should  receive  the  same  rate.  .\  law  passed  by 
the  government  making  it  compulsory  for  a  piece-work 
rate  to  remain  in  force  for  a  given  time  would  be  helpful 
to  labor  and  industry. 

Profits  are  not  all,  however.  Xo  man  can  know 
whether  his  organization  is  really  efficient  unless  he 
knows  his  costs  and  unless  he  has  some  standard  of 
costs,  either  the  average  for  his  field  or  the  figures  of 
the  lowest  producer  which  he  can  use  to  compare  with 
bis  own.  — lldward  X.  Hurley. 
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Tlic  imlustrial  ori^aiiicalioii  thai  is  to  forye  ahead 
from  success  to  success  must  hate  an  executive  leader 
with  high  ideals,  a  desire  for  (airplay  and  an  active 
icillingncss  to  help  his  fellows.  These  sa)ne  ideals  must 
also  be  transferred  to  all  the  other  executives,  includ- 
ing all  of  the  foremen,  for  the  latter  reflect  the  man- 
agement to  the  ivorkmcn.  This  article  shows  some- 
thing   of   hozc   all    this   can    be   done. 

Mr.  W'i'Uiam  J.  Kibby  is  an  industrial  psychologist. 
For  .fonic  tire  years  following  1906  he  'was  president 
and  general  manager  of  the  Space  Saiing  .Ipplianee 
Company.    For  tzi'o  years,  1911-13,  lie  was  an  organicer 

Creatixi;  the  Spirit  of  the  Orcaxizatiox 

IF  we  are  to  create  the  spirit  of  the  organization  we 
must  start  at  the  top,  for  in  most  cases  the  sorrows, 
as  well  as  joys,  at  the  bottom  are  only  a  reflection 
of  the  top. 

(Jne  of  the  hopeful  signs  resulting  from  the  present 
day  trend  is  the  tendency  on  the  part  of  the  executive 
head,  or  heads,  to  come  down  to  an  even  plane  with  the 
rank  and  file  of  men,  a  disposition  to  reason  rather  than 
rule,  and  happy  (  from  an  industrial  viewpoint )  is  that 
executive  who  realizes  this  fundamental  need  of  gather- 
ing close  to  his  side  the  men  who  must  go  into  the  front 
line  trench  of  human  engineering,  for  the  real  executive 
today  is  a  human  engineer — he  knows  men,  and  his 
every  act  shows  his  untiring  interest  in  them. 

The  industrial  head  in  the  past  has  been  concerned 
with  building  plants,  financing  and  manufacturing  ma- 
terials, and  in  proportion  has  given  very  little  time  and 
study  to  the  individual  unit. 

(3n  accovmt  of  the  wonderful  industrial  growth  of  this 
country  it  has  been  necessary  for  plants  and  materials  to 
liave  a  large  place  in  the  mind  of  the  executive  head.  It 
is  true  that  there  are  splendid  examples  of  excei)tions, 
but  in  the  main  this  statement  is  true. 

BLSIXES.S  BUILDIXG  IS  MaX  BuiI.UlXG 

The  truth  of  the  saying  that  "business  building  is  man 
building"'  was  never  more  apparent  than  today,  for  we 
now  realize  to  the  full  the  value  of  man  power,  and  as  a 
result  of  this  great  war  we  will  very  likely  never  let 
materials  consume  the  major  portion  of  our  thoughts, 
l-'rom  now  on.  and  for  many  decades,  we  will  be  cease- 
less in  our  endeavor  to  create  an  organization. 

Only  too  often  there  has  not  been  the  right  man  be- 
tween the  executive  (one  imbued  with  the  correct  atti- 
tude) and  his  men  in  the  shop.  This  has  resulted  in 
his  will  and  ideals  never  being  realized  among  his  de- 
pendents. 

There  are  hundreds — yes,  thousands — of  plants  where 
the  rule  of  the  iron  will  exists,  where  men  and  women 
know  only  to  work  ( they  have  never  known  other  than 
fear)  and  yet,  to  talk  with  many  of  the  executives  of 
these  concerns  one  would  be  led  to  believe  that  they 
were  in  full  accord  with  the  sjiirit  of  kindness,  fair  play 
and  justice,  when,  as  a  matter  of  fact,  deep  down  in 
their  consciousness  they  laugh  and  call  this  sort  of 
policy  "soft  stuff."  and  chuckle  at  the  foolish  policy  of 
"come  on,  bovs."   In  such  institutions  fear  is  deep-rooted 


for  the  Sheldon  School  in  Xc-w  York  City,  teaching 
and  advising  sales  organisation.  For  the  past  fiz-e 
years  he  has  been  an  industrial  counselor,  dealing  par- 
ticularly zi'ith  human  relations  in  industry.  His  zi'ork 
has  been  confined  to  the  principal  executiz-es  down  to 
and  including  the  grade  of  foreman.  During  this 
period  he  has  had  among  his  clients  the  General  Elec- 
tric Co.,  Diamond  Match  Co.,  The  Firestone  Co..  Tay- 
lor Instrument  Co.,  .Miller  Rubber  Co  ,  and  the  United 
States  Goz'ernment  Defense  plant.  At  the  present  time 
he  is  director  of  the  Department  of  Personnel  Develop- 
ment of  C.   E.  Knoeppel  S-  Company.  Incorporated. 

and,  as  a  rule,  it  means  a  dwarfed  mind  or  the  storing 
of  class  hatred  which  is  showing  itself  today  io  boldest 
fashion.  To  a  large  extent  this  kind  of  executive  has 
brought  about  this  condition,  or  at  least  has  made  a  large 
contribution  to  the  net  result. 

A  policy  of  this  kind  does  a  grave  wrong  to  organized 
industry,  for  it  spreads  to  plants  where  justice  rules  and 
disturbs  cjuiet,  contented  minds  with  poison  so  subtle 
that  it  catches  and  spreads  again. 

It  is  a  commercial  and  industrial  crime,  for  it  kills 
initiative :  it  kills  interest  in  work :  it  kills  the  greatest 
human  need — the  incentive — for  few  men  there  are  in 
the  industrial  field  who  realize  that  each  of  us  must  have 
some  sort  of  incentive,  for  without  it  we  either  go  back- 
ward or  find  paths  of  wrong  reasoning. 

That  institution  which  is  radiant  with  sunshine,  hap- 
piness and  justice,  reaps  the  reward  of  steady,  fearless 
service,  for  it  is  only  in  such  plants  that  we  find  "The 
Spirit  of  the  Organization,"  open-minded  and  amenable 
to  suggestion  for  the  good  of  the  institution. 

The  Spirit  Comes  From  the  Top 
It  is  exceedingly  hard  for  the  superintendent,  depart- 
ment heads  and  foremen  to  generate  the  right  spirit  in 
most  cases  unless  the  head  itself  is  active  in  cooperating 
and  shows  personal  and  sincere  interest.  For  any  other 
but  sincere  interest  is  easily  detected,  and  it  is  better 
for  the  head  to  keep  away  from  his  people  unless  he  is 
really  sincere  in  his  desire  to  aid  them. 

The  large  financial  institutions  have  been  loaning 
money  in  the  past  based  upon  appraisal  of  plant  and 
balance  sheet,  i)ut  of  recent  years  they  ha\e  arrived  at 
the  conclusion  that  after  all  there  were  too  man}-  losses 
due  to  a  third  factor  which  had  almost  been  lost  sight  of 
— the  organization — and  so  we  find  them  more  interested 
today  than  ever  before  as  to  whether  or  not  there  is 
back  of  this  ])lant  and  balance  sheet  a  well-rounded  out 
"star  team"  and  not  a  "team  of  stars.'  Is  it  a  one  man 
organization,  dominated  and  ruled  bv  him?  Or,  is  it 
an  organization  where  there  is  a  full  division  of  author- 
ity and  responsibility  placed  ujjon  men  who  are  capable 
of  discharging  with  a  high  degree  of  intelligence  each 
task  that  is  given?  And  e\en  more,  are  they  working 
together  ?    Have  they  the  "spirit  of  the  organization  ?" 

Gettint.  ^[Ex  to  Think 
Tile  superintendent  of  a  large  corporation  was  heard 
to  say  recently  that  even  he  had  ne\er  thought  that  he 
was  expected  to  get  his  men  to  think,     lie  hail  been  so 
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instriK-teci  and  handled  that  there  was  only  one  thing  for 
him  to  think  about  and  that  was,  "How  much  tonnage 
can  you  get  out  today?"  lie  had  never  been  taught  to 
get  together  his  pivotal  men  and  talk  it  over.  All  his 
life  he  had  been  schooled  to  "get  the  stuft'  out."'  .After 
a  careful  study  of  this  man  it  was  found  that  he  was 
easilv  molded  into  a  wonderful  coTirdinator  because  his 
mind  was  right.  In  saying  "right"  we  mean  that  he 
"loved  his  fellows,"  and  they  thought  the  world  of  him. 
(Let  me  say  right  here  that  there  is  not  going  to  be  even 
standing  room  for  the  old  school  type  of  superintendent 
and  foreman  after  this  war  is  over,  for  we  will  have 
arrived  at  a  higher  plane  of  human  intelligence  and.  first 
of  all,  men  will  not  stand  for  it.  and  in  the  second  place, 
they  will  not  need  it. ) 

What  we  need  is  the  spirit  exhibited  Ijy  the  president 
of  one  of  our  largest  manufacturing  concerns  with  ])lants 
located  all  over  our  country.  \Mien  confronted  with  the 
fact  that  a  certain  chemical  could  no  longer  be  had,  one 
necessarv  to  his  business,  he  selected  three  young  men 
(none  of  whom  was  a  graduate  chemist)  and  placed  each 
upon  a  separate  search,  not  knowing  that  another  was 
trying  to  solve  the  same  problem,  worked  each  sepa- 
rately for  a  few  months  under  his  wonderful  encour- 
ment  and  enthusiasm,  and  at  the  end  there  were  three 
discoveries,  each  one  equally  as  valuable  as  a  substitute. 

.Asset  of  L.\text  Possinir.iTiES 

The  latent  possibilities  lying  dormant  in  the  path  ot 
the  human  engineer  (  for  surely  that  is  what  every  really 
great  executive  is)  constitute  the  largest  asset  of  future 
development  so  far  as  building  a  welL functioning  organ- 
ization is  concerned.  The  solution  of  the  great  indus- 
trial or  labor  problem  is  a  matter  of  the  right  kind  of 
men  as  e.xecutives  and  imbued  with  the  right  spirit.  The 
coming  executive  must  be  a  teacher.  He  must  teach  his 
department  heads  and  foremen  that  in  the  rule  of  reason 
is  positively  the  only  solution  of  the  sorrows  between 
so-called  capital  and  labor. 

The  coming  crop  of  workmeii  must  be  taught  to  think 
right  and  to  think  with  the  employer  and  not  apart  from 
l;im.  Their  interests  are  one  and  inseparable.  This 
teaching  must  be  done  by  following  ].ilans  carefully 
worked  out  and  executed  by  men  who  love  and  know 
men.  The  organization  must  live  uj)  to  the  ideal  laid 
down  by  its  executive  head,  and  may  heaven  protect  that 
executive  who  has  no  ideal,  for  he  is  going  to  have  a 
hard  row  to  hoe  without  them,  for  "it"s  in  the  air"  and  it 
is  useless  to  try  to  get  away  from  it. 

A  Recent  Experience 

The  head  of  a  large  corporation  in  Rochester  was 
seated  with  his  foreman  one  evening  recently  at  a  regu- 
lar monthh'  dinner,  singing  songs  and  entering  into  the 
meeting  as  heartily  as  any  one  present,  and  with  the 
greatest  possible  sincerity  he  said.  "This  is  one  of  the 
happiest  moments  to  me  to  realize  that  these  men  are 
happy  and  contented,  they  realize  that  I  am  doing  all  I 
can  to  give  them  a  living  wage  and  a  good  happy  place 
to  work  in  during  their  wakeful  hours."  When  he  arose 
to  speak  the  look  of  profound  respect  was  magical,  and 
when  he  had  finished  they  gave  him  a  glad.  jo}Ous  roiuid 
of  applause  which  left  no  one  in  doubt  as  to  the  loyaltv 
they  held  toward  him. 

If  we  are  to  fathom  this  great  industrial  unrest  we 
must  do  it  through  reason.  Some  of  us  have  only  too 
often   forgotten   the  laws  of   compensation   and   hahit. 

Militant  domination  in  the  factory  makes  ill-feeling 
and  fosters  fear  and  hate,  while  correct  reasoning  and 
fair  treatment  as  a  basis  for  education  will  win. 

An  Ounce  of  Firm  Kindness  is  Worth  .\  Ton  oe 
ExPLosnE  Arguments 
At  a  meeting  of  foremen  in  a  large  institution  a  fore- 


man who  had  never  contributed  a  single  idea  to  the  im- 
provement of  the  product  or  organization  came  up  to  the 
superintendent  in  a  very  simple  manner  and  made  a  sug- 
gestion which,  when  ultimately  worked  out,  will  mean 
a  saving  of  many  thousands  of  dollars  per  year.  The 
rewards  for  persistent  effort  in  getting  men  together  and 
talking  o\er  problems  and  exchange  of  ideas  is  a  grow- 
ing field,  now  being  used  to  great  advantage. 

The  ]>resident  of  one  of  America's  foremost  manufac- 
turer?  traveled  almost  half  across  the  country  monthlv 
for  several  months  to  attend  a  foremen's  meeting,  not 
taking  any  active  part,  but  rather  to  join  the  spirit  and 
thereby  show  his  interest  by  meeting  his  men  at  first 
hand,  even  to  calling  most  of  them  by  name.  In  such  an 
institution  foremen  do  not  change  often,  and  yet  this 
liig  man  will  not  talk  outside  about  what  he  is  doing  for 
his  people,  saying  that  it  is  too  .sacred  a  thing  to  adver- 
tise. How  unlike  another  large  corporation  that  takes 
])articular  pains  to  let  the  public  know  exactly  what  it  is 
doing  in  the  way  of  welfare  \vork ! 

.Spirit  Shows  in  Life  .\nd  Action 

\\  e  get  the  return  in  kind  and  the  building  of  a  well- 
rounded,  balanced  organization  is  the  result  of  hard, 
long  self-sacrifice  on  the  part  of  certain  executives  w'ho 
give  of  their  own  life  Ijy  being  a  living  example  of  the 
kind  of  co-workers  they  w ould  ha\e  their  men  down  the 
line  become. 

One  of  the  high  executives  in  the  largest  kodak  com- 
pany recently  said  that  he  came  to  realize  only  of  recent 
years  that  his  foremen  were  the  men  who  were  making 
or  breaking  the  company.  .Since  realizing  this  fact  he 
had  organized  and  strengthened  the  unity  of  purpose  and 
friendlv  interest  of  his  great  body  of  minor  executives. 

.As  a  group  there  is  no  class  of  men  so  important  and 
vet  so  utterly  neglected  as  the  foremen,  and  no  field  so 
boundless  in  possibilities  of  usefulness  as  the  foremen. 

They  are  the  men  who  meet  the  great  mass  of  men  in 
our  factories;  they  are  making  and  breaking  men  every 
day.  The  labor  turnover  is  largely  (in  normal  tiines)  a 
responsibilitv  of  these  men,  and  even  today  a  large  per- 
centage of  the  body  of  floating  workers  is  due  to  the  lack 
of  willingness  to  train,  teach  and  handle.  "Hire  and 
fire"  is  their  common  routine  as  it  is  far  the  easiest 
method  of  handling  the  situation,  and  not  having  been 
imbued  with  the  right  spirit  and  patience,  they  go  on 
from  a  state  of  lack  of  interest  to  final  disgust,  and  then 
comes  the  "don't  care'  stage  where  we  find  countless 
thousands  of  foremen  who  do  not  really  realize  this. 

Willingness  To  Get  Together 

.At  a  recent  meeting  of  foremen  in  a  large  plant  thev 
remained  on  their  own  initiative  for  an  hour  and  a  half 
after  the  regular  scheduled  program  had  been  com- 
pleted, talking  o\er  \arious  problems  which  they  en- 
countered daily,  a  thing  which  the  president  acknowl- 
edged could  not  have  been  done  without  having  gotten 
the  men  together  on  a   mutual   basis. 

Foremen  must  be  brought  together  and  taught  funda- 
mentals of  organization,  taught  the  value  of  correct  su- 
pervision and  imbued  with  the  spirit  to  give  and  take 
and  forget  their  own  little  petty  trials. 

This  kind  of  education  becomes  a  part  of  their  think- 
ing and  when  we  get  foremen  to  thinking,  and  thinking 
most  of  all  with  the  firm,  we  have  gone  a  long  way 
toward  reaching  the  men  on  the  firing  line,  for  the  fore- 
men when  dealing  with  workman  will  as  a  natural  con- 
secjuence  deal  out  to  these  men  the  ideas  and  ideals  they 
have  been  thinking  over.  In  fact  they  are  now  doing  so 
but,  sad  to  say,  they  are  only  too  often  half  heartedly 
defending  the  management. 

The  men  who  handle  our  workmen  .should  be  instilled 
with  right  thoughts,  for  a  man's  thoughts  form  his  code 
of  living  and  therefore  his  procedure. 
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I'ndcr  llic  licadiui;s  of  iiuliistruil  orgaiiiccilioii,  indus- 
trial managciiiriit,  factory  production,  purchasing,  re- 
ceiving and  shipping,  pozver  production  and  labor  the 
author  forcefully  points  to  z(.'astcs  and  losses  that  must 
be  eliminated  if  wf  are  to  win  the  fight  for  our  nation's 
life.  The  article  is  a  clear  call  to  save  and  conserve 
on  ez'cry  side  of  our   nianufaeliiring  efforts. 

3XDL'STRY  is  uni\ersally  recognized  as  the  natural 
foundation  of  human  existence.  It  is  thus  both  his- 
toricall)'  and  coincidentally  the  economic  basis  of 
ihe  state  and  of  our  national  government.  Nearly  all 
human  endeavor  is  measured  by  the  visible  evidences 
of  material  benefit  derived  from  organized  forms  of 
productive  labor.  In  time  of  peace  industrial  enter- 
prise is  an  essential  element  in  the  development  of  the 
race,  the  upbuilding  and  growth  of  communities,  the 
establishment  of  order,  stability  and  permanency  of 
both  state  and  national  go\  ernments  and  in  the  conduct 
of  private  life.  In  time  of  conflict  it  becomes  a  vitallv 
important  factor  in  equipping  and  sustaining  armies  in 
the  field,  and  the  indispensable  source  of  maintenance 
of  the  engines  of  war. 

Extravagance  and  waste  and  inefficiency  ha\e  liere- 
tofore  been  nearly  unixersal.  Xowhere  has  accumu- 
lated wealth  and  invested  ca]iital  attained  a  full  meas- 
u  r  e     of     success 

commensurate  with    i'liiimmmimnmimmm::::;;;;;:;::::;;;;":;;;::::::;:;:;::::;:::;:::;:::;;:;:;:;::;::::^ 

the  possibilities  in- 
volved, or  p  r  o  - 
duced  results  lep- 
resenting  loo  jier 
cent,  utility  of  em- 
ployed equipment 
and  facilities. 
Large  resources 
have  been  devoted 
to  industrial  enter- 
prise only  to  dem- 
onstrate   that    net     \\ 

earnings    are    not    sj;;:;::;;;;;;"";;;!™;;";";"'"."."','' 

comparable    v,'  i  t  h 

initial  expenditures,  and  nowhere  d 

benefit  of  human  effort  or  the  largest  outinit  trom  the 

consumption  of  labor  and  material. 

Manv  industries  are  handicapped  by  high  ujaniitac- 
turing  costs  through  failure  to  estal)lish  proper  systems 
of  economic  control  in  all  the  functions  of  mdu.strial 
operation.  In  manv  industrial  plants  there  is  evdent 
?  large  degree  of  inefficiencv  and  waste,  comcident  with 
which  there  usuallv  exists  a  lack  of  coordination  and 
cooperation  in  the  functions  of  manageiiienl  and  lac- 
torv  supenision.  Losses  and  dela\'s  in  production  oc- 
cure  because  of  incorrect  or  incomplete  designing,  im- 
projjer  and  inadecjuate  distribution  and  supply  of  tools 
and  materials  to  the  shop,  incomplete  drawings  and  in- 
structions to  the  workmen,  and  lack  of  care  m  author- 
izing and  following  out  production  schedules.  Add  to 
these  defective  equipment,  unsanitary  shop  conditions 
and  lack  of  interest  in  the  individual,  and  we  have  the 
chief  explanation  of  the  universal  decreased  etfeclive- 
ness  of  human  endeavor  and  the  inevitable  curtailment 


It  is  imperative  during  these  years  of  world-wide  war  and  dis- 
organization of  the  normal  functions  of  business  that  every  in- 
dustrial operation  and  effort  should  be  upon  a  much  higher  scale 
of  efficiency  and  economy  than  ever  before.  For  the  higher  the 
effectiveness  of  industry  the  greater  will  be  the  fighting  power  of 
the  government  and  peoples,  and  the  more  helpful  will  be  the  sup- 
port and  relief  during  the  period  of  universal  distress.  It  is  essen- 
tial that  every  manufacturer  and  industrial  manager  start  anew 
the    process    of    investigat'O"    anH    analysis    to    dptermine    where    h.= 

stands  along  the  competitive  stale  of  productive  efficiency 


le  obtain  the  full 


Mr.  W.  Rockwood  Coiiover  has  been  connected  zeith 
the  General  Electric  Company  for  26  years  on  economic 
zi'ork;  during  the  last  14  years  of  this  period  he  has 
been  the  industrial  economist  of  the  Schenectady  plant. 
He  is  a  frequent  contributor  to  Industrial  M.\nage- 
.MKNT,  and  other  journals  comprising  the  technical  press 
on    industrial   economics    and-  kindred    sul'jects. 

of  the  volume  of  industrial  product.  Statements  of  the 
ratio  between  capacity  and  accomplishment  in  indus- 
trial undertaking  are  sometimes  exaggerated  and  pessi- 
mistic, but  one  need  not  look  far  to  perceive  that  too 
large  a  factor  of  the  world's  labor  is  expended  in  con- 
sumption of  man  power  and  energy  without  a  satisfac- 
tory commensurate  return. 

Industrial  Org.\xizatiox 

The  organization  of  industrial  undertakings  will 
doubtless  have  to  be  developed  along  new  lines^  Indus- 
tries will  need  to  be  established  for  more  definite  and 
specific  purposes.  The  plans  for  founding  new  business 
or  building  new  factories  must  give  greater  considera- 
tion to  a  proper  dilierentiation  between  that  iiortion  of 
the  product  or  apparatus  which  it  is  desirable  to  manu- 
facture at  the  home  assembly  plant,  and  those  parts  or 

details    which    can 

11  o^ieater  ,economic 
ad\antage  f  r  o  m 
outside  c  <j  n  - 
cerns  engaged  in 
production  of  small 
parts.  Because  of 
this  fact  it  will  be 
necessary  to  an- 
alyze more  e  x  - 
h  a  u  s  t  i  V  e  1  }■ 
the  principal  phas- 
es of  proposed  or- 
;„!  ganization  and  all 
acts  relating  to  the 
tdunding  of  ;i  new  industry  in  the  beginning,  in  order 
to  iiroceed  with  full\'  defined  j^lans  in  reference  to  the 
nature  and  extent  of  e(|uipment  re(|uired,  la\out  and 
construction  of  de]iarlmenls  and  buildings,  and  the 
spaces  to  be  allotted  to  recei\ing,  sliipping,  storage,  etc. 

JXDLSTKI.VL   AlA.\.\i;i:.Mi-;Ni' 

1"he  advanced  principles  of  management  and  super- 
vision must  receive  a  new  degree  of  attention  and  more 
scientific  thought  and  study  be  given  to  the  subject  of 
coordination  and  cooperation  of  executive  and  produc- 
tive forces,  (irealer  concentration  of  authority  and  of 
.'ill  official  acts,  the  elimination  of  repetition  and  dupli- 
cation f)f  directive  effort,  and  the  establishment  of 
higher  standards  of  operation  inxolving  greater  speed 
and  [irecision  and  greater  finalilx'  in  all  the  rules  of 
shop  jir.actice  will  be  essential. 

Thk  Work  ok  Dhsklninc, 

Our  engineering  and  designing  work  will  need  to  be 
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more  constriicli\e,  mure  final  in  its  application  to  shop 
processes.  The  experimental  stage  of  new  designs  will 
have  to  be  wrought  out  and  completed  in  a  field  or  de- 
partment by  itself.  The  new  order  of  things  and  the 
rapidity  with  which  a  new  invention  of  public  or  private 
utilitx-  must  be  put  into  production  will  render  impera- 
ti\e  a  greater  degree  of  completeness  and  refinement 
in  design  than  has  heretofore  been  realized.  When  the 
shop  starts  work  it  must  be  with  well  defined  plans  and 
instructions,  with  no  stoppage  of  productive  process 
through  uncertainty  or  lack  of  information. 

Productio.v  ROI'TI XH 

In  the  organization  of  production  routine  there  must 
be  a  broader  and  more  intimate  knowledge  of  shop  con- 
ditions, in  order  that  the  mo\ement  of  materials  in 
rapid  progressive  order  and  sequence  of  operations 
may  be  provided  for,  and  the  bringing  of  separate  de- 
tails to  the  assembly  floor  accomplished  with  regular- 
ity and  certaint}-.  This  will  involve  a  more  extended 
anahsis  of  both  human  labor  and  shop  equipment,  a 
rearrangement  frequently  of  men  and  machine  tools, 
in  order  to  systematize  movements  and  secure  greater 
precision  of  actions  both  manual  and  mechanical.  It 
will  involve  a  greater  refinement  of  shop  processes,  the 
substitution  of  modern  tools  for  old,  of  machine  per- 
formance for  manual  tasks,  and  a  general  speeding  up 
of  all  operations  in  effective  unison  of  effort  toward  a 
common  end.  The  old  methods  of  handling  production 
must  he  eliminated  from  present  industrial  establish- 
ments and  the  progressive  shop  of  the  future.  The  dis- 
tribution of  tools  and  materials,  instituting  schedules  of 
output,  or  providing  the  workman  with  drawings  and 
instructions,  must  be  with  such  accurac_\-  and  prompt- 
ness of  service  as  shall  render  the  application  of  all 
directive  effort  to  manufacturing  processes  comjilete. 

PrRCH.xsixc  Stocks 

The  purchasing  department  has  a  new  and  added 
burden  and  a  more  difficult  task  to  perform  brought 
about  by  the  world  war.  Many  new  problems  are  m- 
volved  in  obtaining  the  factory's  supply  of  raw  mate- 
rials which  did  not  exist  three  years  ago.  \\'ith  in- 
creased cost  of  metals  and  fabrics  other  influences  have 
ccmbined  to  make  the  work  of  the  purchasing  age-.rt 
hard  and  often  impossible  of  result.  Congestion  and 
delays  in  transportation,  requisitions  and  embargoes  by 
the  government,  increasing  consumption  and  demand 
in  every  part  of  the  world,  all  tend  to  render  the  ob- 
taining of  stocks  more  and  more  a  matter  of  uncer- 
tainty and  often  one  of  mere  speculation.  With  these 
increasing  ditftculties  greater  effort  must  be  made,  not 
•only  to  find  new  available  sources  of  suppl\-.  but  to 
•conserve  and  save  in  the  purchase  and  use  of  everything 
required  by  the  shop.  System  of  control  must  be  set 
up  in  every  department  and  rigid  rules  of  econom\- 
established  which  shall  make  impossible  the  improper 
emplovment  or  destruction  of  anything  of  inherent 
\alue.  This  will  in\olve  the  instituting  of  new  meth- 
ods of  procedure  in  most  factories,  for  as  a  nation  and 
as  individuals  we  have  not  _\et  taught  ourselves  the  full 
lesson  of  economy  either  in  the  administration  of  gov- 
ernment or  of  industrial  enterprise.  We  are  predis- 
posed to  extravagance  and  waste,  to  inordinate  desire 
to  have  everything  in  abundance,  to  the  consumption 
of  many  material  things  which  cannot  be  demonstrated 
to  be  of  essential  value  to  either  our  physical  well  being 
or  our  mental  advancement  and  growth.  Not  onl\-  pro- 
•ductive  stocks  but  expense  supplies  and  materials  for 
maintenance  of  equipment  and  for  the  prosecution  of 
•daily  office  and  shop  routine  must  receive  greater  atten- 


tion than  in  the  past,  and  new  practices  established 
which  will  limit  and  conserve  the  use  of  these  mate- 
rials within  the  bounds  of  carefully  regulated  and 
scheduled  manufacturing  requirements. 

Power  Production 

The  production  of  [)ower,  heat,  and  light  is  a  field 
demanding  special  attention  at  the  present  time.  It 
offers  new  opportunity  for  vast  improvements  in  the 
type  and  character  of  installations,  and  a  larger  degree 
of  economy  in  operation.  The  present  fuel  shortage 
la_\  s  new  emphasis  upon  the  need  for  more  investiga- 
tion and  study  on  the  part  of  manufacturers  and  man- 
agers into  the  cost  of  electrical  energy  and  of  steam 
for  heating  and  manufacturing  purposes.  New  sta- 
tions will  have  to  be  built  and  extensions  planned  to 
provide  for  large  increases  in  generating  capacity.  The 
old  equipment  of  engines  and  boilers  must  be  rapidly 
superseded  by  modern  apparatus  before  power  can  take 
its  proper  place  among  other  functions  of  industr\'  al- 
ready engaged  in  the  conservation  and  building  up  of 
the  world's  resources.  There  must  be  immediate  recog- 
nition of  the  need  for  more  efficient  installations  from 
year  to  year  and  more  scientific  methods  of  operation. 

CoxsERVixd  Ixrn;sTRi.\L  W.\sti:s 

Conservation  of  b\-])roducts  and  waste  is  now  forc- 
ibly brought  to  the  world's  attention  by  the  exigencies 
of  the  great  struggle  going  on.  There  now  exists  a  par- 
amount necessity  to  save  everything  of  inherent  value 
which  cannot  be  ignored  or  gainsaid.  It  is  becoming 
pressingly  evident  that  we  must  reorganize  our  present 
practices  in  business  and  manufacturing  to  meet  the 
new  conditions  or  suffer  ignominous  defeat.  The  gi- 
gantic strides  of  industry,  the  growth  of  new  communi- 
ties, the  wealth  of  big  cities,  and  the  world-wide  de- 
mand for  products,  have  all  tended  to  develop  a  confi- 
dence in  abounding  resources  and  a  habit  of  wasteful- 
ness in  production.  This  tendency  has  been  conspicu- 
ous in  the  building  and  operation  of  railroads,  but  it  is 
also  evident  in  the  operation  of  manufacturing  plants 
as  well.  Contiguous  areas  between  shops,  as  well  as 
factory  floors  and  store  rooms  show  accumulations  of 
metals  and  other  materials  left  over  from  productive 
processes  or  from  the  work  of  maintenance  and  repairs. 

Human  L.M'.or 

The  factor  of  human  labor  has  assumed  a  new  and 
most  important  place  in  all  industrial  operations.  Dur- 
ing the  present  world  conflict  its  importance  has  multi- 
plied a  thousand  fold.  Neither  the  work  of  private 
industry  nor  the  manufacture  of  materials  for  war  can 
be  carried  on  without  the  cooperation  of  the  individual 
and  of  skilled  labor  as  a  class.  Every  productive  proc- 
ess is  dependent  directly  or  indirectly  upon  the  constant 
application  of  human  energy,  mental  or  physical.  Now, 
as  never  before  in  the  world's  history,  nations  and  gov- 
ernments are  looking  to  industry  to  do  the  greater  share 
in  the  world's  fight  for  peace.  .\nd  what  does  it  all 
mean?  It  lueans  that  man  power  at  home  is  as  big  as 
man  power  in  the  trench.  It  means  that  economy  ot 
effort  and  precision  in  action  are  as  important  in  the 
factory  as  science  and  discipline  on  the  field  of  battle. 

It  is  essential  that  the  highest  accomplishments  pos- 
sible of  attainment  shall  be  realized  in  all  industrial  en- 
terprise. The  call  is  to  industry.  If  we  are  to  attain 
the  freedom  of  the  world  it  must  be  through  a  higher 
refinement  of  man  power — a  fuller  degree  of  perfec- 
tion in  manual  and  mechanical  art.  Systems  of  control 
must  be  set  up  in  every  factory  in  the  land,  analyses  of 
all  manufacturing  and  of  official  and  directive  functions. 
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liy  yViliii 
Execitthe  Secretary,  Mihva 
At  the  outbreak  of  war  Milnmikce  Cmiiity,  Uiscoii- 
siii,  established  a  dual  eoiniiiittee  syste>ii  :i'/iit7;  siin-eved 
every  industry  in  the  county,  developed  organizations 
for  all  industrial  and  community  aciizities,  and  has 
most  effectively  knitted  together  the  entire  efforts  of 
the    county   for   icinnin,/    the    ;../r      Quite    recently    the 

I  F  America  and  her  allies  fail  to  win  the  war  and 
imperialistic  Germany  succeeds  in  securing  an 
indecisive  peace,  there  will  be  just  one  basic  clause 
— the  failure  of  democratic  society  to  foster  the 
growth  of  the  "general  staff  idea"  in  public  admin- 
istration. America  and  her  allies  in  general,  but 
America  iii  particular,  have  failed  up  to  this  time  to 
develop  the  general  staff",  the  planning  department, 
or  the  department  of  general  administration,  what- 
ever it  may  be  termed.  \\'e  have  denounced  ])lan- 
ning  as  theory  and  waste,  but  it  is  merely  practical. 

1  he  idea  is  one  which  goes  deeper  than  that  of  an 
autocratic  centralized  military  command.  It  applies 
not  only  to  the  nation  but  to  the  state,  the  agricul- 
tural district  and  to  the  city.  Each  urban  unit  and 
each  farming  district  can  have  its  all  embracing 
organization,  its  general  staff'  and  planning  depart- 
ment, and.  what  is  more,  America  is  commencing  to 
realize  it  through  the  movement  for  the  creation  of 
councils  of  defense,  war  service  committees,  and  the 
extension  of  the  programs  of  chambers  of  commerce. 
The  plan  of  the  City  of  jMilwaukee  is  probably 
unique  among  these  movements. 

Milwaukee  entered  the  war  under  perhaps  more 
peculiar  circumstances  than  any  other  urban  district 
in  the  country.  A  large  foreign  population,  a  well 
organized  Socialist  party  and  a  strong  working  class 
movement  combined  to  make  more  difficult  the 
problem  the  country  was  facing.  Tlie  old  Revolu- 
tionary flag  of  "Unite  or  Die"  was  as  appropriate  for 
Milwaukee  as  it  was  in  the  American  Revolution. 
Fortunately  a  strong,  compact  and  able  body  of  Mil- 
waukee men  at  the  very  first  took  up  the  question  of 
unity,  and  under  the  law  created  by  the  State  Legis- 
lature joined  with  the  State  Council  of  Defense  in 
l^erfecting  a  war  organization  for  ^lilwaukee  County. 
These  local  councils  ])resu])]iosed  what  amounts  to 
a  coalitian  (for  each  district)  and.  in  the  case  of  the 
Afilwaukee  organization,  this  actually  was  effected. 
Manufacturers,  labor  men,  i)oliticians,  bankers, 
city  and  county  officers.  Socialists,  Republicans  and 
Democrats,  all  joined  to  perfect  the  Milwaukee 
County  Council  of  Defense.  It  was  a  strange  set 
of  bedfellows.  Milwaukee  literally  threw  everything 
into  the  pot  and  organized  under  this  controlling 
body  all  of  her  resources,  public  and  private. 

A  program  was  adopted  which  literally  meant 
that  Milwaukee  was  to  organize : 

1.  To  aid  the  Government  by  meeting  all  demands 
for  men,  money  and  materials. 

2.  To  operate  the  productive  machinery  at  max- 
imum efficiency. 

T,.  To  mitigate  the  cft'ects  of  war  upon  the  civilian 
population  of  the  district  and  to  make  wartime 
changes  as  easy  as  possible. 


"I    I<:Um   lii   an    I  Hi  Ins!  rial  City 

iil^'cc  I  .-iiiity  Couticil  of  Defense 

ITar  Industries  Board  has  taken  uf  a  plan  for  district 
control  of  war  industries.  The  Mihmukee  plan  de- 
serves to  be  carefully  studied  in  connection  it'ith  this 
national  movement,  which  appears  to  be  making  consid- 
erable headway,  and  it  shozcs  how  district  control  can 
be  obtained  and  utiliced  to   the  fullest  extent. 

In  eft'ect,  the  theory  upon  which  the  Council  of 
Defense  in  Milwaukee  has  been  organized  is  that  of 
a  general  staff  whose  chief  duty  is  to  plan,  har- 
monize and  organize,  working  through  existing  or- 
ganizations where  possible,  and  creating  new  ma- 
chiner}'  where  this  is  necessary.  The  results  of  the 
first  year's  work  have  been  the  organization  of  over 
500  committees,  the  enrollment  of  a  force  of  8,000 
volunteer  workers,  and  the  mobilization  of  the 
existing  governmental  machinery  of  the  city,  county, 
the  various  commercial  associations  and  other 
bodies. 

Milwaukee   Resoukces    Cl.\ssified   Under    DEr.xRx- 

MEXTS 

The  entire  system  of  organization  is  based  upon 
the  organization  of  Milwaukee  resources  under  five 
departments,  each  controlled  by  a  departmental 
committee  composed  of  leading  citizens  of  Mil- 
waukee, and  each  department  manned  by  a  staff  of 
administrators,  secretaries  and  assistants,  all  report- 
ing centrally  to  the  Administration  Committee,  the 
executive  secretary  of  which  is  the  active  head  of 
the  daily  routine  of  the  organization. 

1.  Department  of  .Administration,  controlling  the 
staff'  functions,  such  as  general  administration, 
transportation,  public  safety,  labor  and  employment. 

2.  Department  of  Manufactures,  controlling 
manufacturing  enterprises. 

3.  Department  of  Commerce  and  Finance,  con- 
trolling distributive  and  financial  businesses  largely 
through  existing  associations  and  organizations. 

4.  Public  Welfare,  controlling  businesses  and 
agencies  providing  food,  fuel,  medical  attendance 
and  social  service  to  the  community. 

5.  Department  of  Public  Aft'airs.  controlling  edu- 
cational and  patriotic  work  or  the  mobilization  of 
the  morale  of  the  district. 

As  may  be  judged  from  the  widespread  character 
of  the  work,  the  Milwaukee  Council  of  Defense  has 
literally  taken  over  the  essential  ])arts  of  a  strong 
industrial  program,  commercial  economy,  transpor- 
tation, and  labor  programs,  and  the  essential  parts 
of  a  broad  constructive  plan  of  public  welfare.  It  is 
a  singular  individual  who  is  not  \itally  interested 
in  one  or  other  phase  of  the  program. 

DeP.\RT.MENT    OE    ]M.\M-I-.\e"TlRK    H.\XI>I,ES     IXDfSTRI.M. 

Problems 

It  is  impossible  in  the  s]iace  .illotted  here  to  do 
more  than  barely  outline  the  organization,  any  one 
of  a  dozen  of  whose  elements  i>resents  an  interesting 
chapter.  The  utilization  of  Milwaukee's  industries, 
for  instance,  for  the  best  interests  of  the  Govern- 
ment,  has   been    carefulK-    studied.      I.;d)cir   turnover 
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has  been  watched  in  the  various  trades,  and  inci- 
dentally 70  per  cent  of  .Mdwaukee's  immense  indus- 
trial capacity  is  engaged  in  Government  work.  The 
Council  of  Defense  maintains  an  Industrial  I'.ureau 
at  Washington  for  the  purpose  of  connecting  Mil- 
waukee's industries  with  the  300  widely  scattered 
buying  branches  of  the  Army,  Navy  and  Shipping 
Board.  Hundreds  of  factories  have  been  investi- 
gated for  Government  departments  and  reports  made 
as  to  their  ability  to  do  various  classes  of  work.  A 
complete  industrial  inventory  is  maintained  and 
manufacturers  in  all  lines  are  constantly  brought 
together  and  given  aid  in  bidding  on  Government 
work.  The  Council  of  Defense  has  consistently  at- 
tempted to  take  the  attitude  of  finding  the  Govern- 
ment capacity  for  things  which  they  had  difficulty  in 
placing,  rather  than  attempting  to  get  the  easy 
money  for  Milwaukee.  Approximately  $30,000,000 
worth  of  contracts  have  come  directly  or  indirectly 
to  Milwaukee  firms  through  the  agency  of  the  De- 
partment of  Manufactures.  Every  industry  is  or- 
ganized under  a  directing  committee  and  all  the  im- 
portant ones  have  either  full  time  or  part  time 
secretaries  working  with  the  Council  of  Defense.  It 
is  possible  instantly  to  secure  any  information  or 
refer  any  requests  to  the  proper  channel. 

It  was  noted  some  six  months  ago  that  the  large 
metal  working  plants  were  badly  crowded  with 
work,  while  the  smaller  groups  were  only  working 
on  part  capacity.  The  Metal  Trades  Committee 
(Milwaukee  Metal  Trades  Association)  immediately 
took  this  matter  up  and  arranged  for  spreading  the 
overflow  to  other  plants.  The  closest  team  play 
exists  between  the  various  industries  and  sub-groups 
in  industries.  Plants  adapted  to  making  castings 
are  making  these,  while  the  machining  is  done  by 
other  concerns,  as  in  the  case  of  rifle  grenades  and 
other  war  materials.  A  recent  war  exhibit  held  dur- 
ing the  Liberty  Loan  campaign  showed  that  Mil- 
waukee was  making  several  thousand  different  war 
articles  which  citizens  did  not  dream  were  being 
produced  in  their  neighborhood. 

Public  Welfare  Task  Is  Important 
The  care  of  the  civilian  population  has  been  an 
especial  function  of  the  Council  of  Defense.  l\Iil- 
waukee  was  one  of  the  few  cities  which  did  not 
sulifer  from  the  coal  shortage,  owing  to  the  fact  that 
the  coal  dealers  were  organized  under  the  Milwaukee 
Fuel  Board  and  combined  their  buying  early  in  the 
year  so  that  Milwaukee's  supply  was  assured  and 
on  the  docks.  Thirty  fuel  depots  were  opened  in 
fire  houses  and  other  locations  convenient  to  the 
residence  districts,  and  during  the  month  of  Feb- 
ruary over  5,000  families  were  given  emergency  fuel 
in  lots  of  two  to  five  hundred  pounds  to  tide  them 
over  the  delivery  tie-up  caused  by  the  intense  bliz- 
zards. One  citizen  remarked  that  he  hadn't  thought 
much  of  the  Council  of  Defense  until  they  had  se- 
cured for  him  a  load  of  coal  wdien  all  other  appeals 
had  failed,  but  that  hereafter  he  was  "for  it."  Inci- 
dentally the  same  frailty  appeared  in  sundrv  manu- 
facturers who  were  finally  steered  into  war  work. 

Large  quantities  of  rough  fish  have  been  brought 
in  with  the  aid  of  the  State  Council  of  Defense,  and 
to  date  over  a  half  million  pounds  have  been  sold 
on  the  public  markets  to  the  poorer  people  at  prices 
ranging  from  five  to  seven  cents  per  pound.  Lines 
a  block  long  of  the  wives  and  children  of  working 
men  have  formed  even  on  the  bitterest  winter  days 
to  get  this  cheap  food.  One  poor  woman  reported 
that  she  had  saved  for  two  weeks  in   order  to  buy 


her  five  pounds  of  fish,  the  first  meat  food  her  family 
had  had  in  that  time.  This,  however,  was  an  excep- 
tional case,  since  the  working  people  of  Milwaukee 
have  been  \ery  well  cared  for  during  the  war. 
■'Eat  War  Bread"  a  Milwaukee  Slogan 
The  food  conservation  movement  w-as  in  full  sway 
early  in  July.  Milwaukee  had  put  on  the  market 
through  the  medium  of  her  large  baking  establish- 
ments from  ten  to  twenty  thousand  loaves  per  week 
of  a  war  bread  which  saved  approximately  one-third 
of  the  wheat.  The  efficient  Domestic  Economy  Di- 
vision has  conducted  hundreds  of  food  demonstra- 
tions and  in  addition  has  published  two  editions  of 
a  war  conservation  cook  book. 

The  health  and  nursing  situation  has  not  been  at 
all  neglected,  and  strong  committees  have  operated 
to  reduce  infant  mortality,  to  train  additional  nurses, 
and  to  provide  for  the  task  of  keeping  the  health 
standards  at  the  most  efficient  level. 

The  department  of  Public  Affairs,  which  is  the 
Education  and  Morale  Division,  has  literally  organ- 
ized the  Milwaukee  district  down  to  the  last  house- 
hold. Each  ward  of  the  City  of  Milwaukee,  and 
each  of  the  villages  and  towns  surrounding,  has  its 
district  council  of  defense  with  their  precinct  chairmen 
and  their  block  captains. 

This  organization  has  been  particularly  useful  in 
putting  over  conservation  movements,  aiding  in  re- 
cruiting industrial  and  military  personnel,  and 
especially  in  handling  the  financial  drives.  Xot  only 
do  the  groups  of  manufacturers,  merchants  and  fi- 
nancial interests  carefully  canvass  their  people,  but 
a  complete  house-to-house  canvass  of  the  county  is 
instituted  which  gives  all  people  not  intimately  con- 
nected with  business  an  opportunity  and  an  obliga- 
tion to  subscribe.  Seven  big  financial  drives  which 
Milwaukee  has  undertaken  during  the  past  year 
have  been  met  with  a  net  oversubscription  of  3S.88 
per  cent. 

The  Department  of  Commerce  and  Finance  acts 
as  a  steering  committee  for  the  activities  of  the  big 
commercial  interests  in  the  district,  practically  all 
of  which  are  organized.  Commercial  economies 
along  the  line  of  fewer  deliveries,  rapid  release  of 
cars,  the  curtailment  of  unnecessary  construction 
and  planning  for  the  substitution  of  women  for  male 
labor  have  been  very  carefully  studied,  and  are 
many  of  them  in  effect. 

The  women  of  Milwaukee  have  organized  in  a  re- 
markable manner  for  every  sort  of  activity.  Over 
20,000  workers  are  aiding  in  the  production  of  Red 
Cross  articles,  while  thousands  of  others  are  en- 
rolled for  food  conservation  and  a  host  of  other 
activities.  The  Women's  Advisory  Committee  of 
the  Council  of  Defense  represents  all  of  the  import- 
ant women's  organizations  and  in  addition  has  a 
complete  network  of  women's  councils  covering 
each  district.  For  in.stance,  when  a  demand  was 
made  for  clothing  for  Belgian  Relief,  a  request  for 
8  tons  was  met  immediately  by  a  collection  of  18 
tons. 

The  program  of  the  Alilwaukec  Council  continues 
on  to  a  host  of  other  activities.  Americanization  in 
factories,  Red  Cross  activities,  the  Central  War 
Finance  Board,  Central  Labor  and  Employment 
Bureau,  the  activities  of  the  Wisconsin  loyalty 
legion — in  fact  all  activities  designed  to  aid  the 
industries,  commercial  interests,  labor,  general  civil- 
ian population  and  military  interests  of  the  district 
are  its  province,  either  directly  or  through  cooper- 
ating associations. 
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The  Milwaukee  plan,  we  feel,  is  unique  in  that  it 
goes  tar  beyond  the  creation  of  a  few  committees  to 
accomplish  a  very  few  specific  things.  It  demands 
first,  the  complete  organization  and  analysis  of  the 
districts;  second,  the  creation  of  a  large 'number  of 
advisory  committees  and  co6perating  bodies;  third 
a  stafT  of  specialists  and  secretaries;  and  fourth" 
utilization   of  the   real   ability   which   is  inherent   in 
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the  American  people  to  organize  themselves  and  pull 
together. 

Milwaukee  is  demonstrating  that  a  program  of 
planning  and  management  does  not  entail  sacrifices 
of  individual  liberty  or  the  discarding  of  the  great 
fundamental  principles  of  American  democracy.  The 
results  of  the  demonstration  are  already  more  than 
worth  while. 


Negro^T^    ;a   sSource    nf   [adu.sirnal  I,  ah  or 

The  lJuii,.i  :;;,-n:..;   :  ' 


M  Ml  i|i   1  ii  M  1     ■[' 


The  author  has  employed  many  negroes  and  has  made 
on  extensive  study  of  the  conditions  and  problems  of 
employing  them  successfnily.  Prom  his  ou'n  records 
he  shozvs  charts  of  negro  labor  turnoier  explaining 
many  of  the  features  as  due  to  racial  peculiarities.  Still 
other  charts  show  most  satisfactory  performances  on 
the  part  of  negro  laborers,  in  some  cases  the  fremium 
earned  being  in  excess  of  50  per  cent,  of  the  day  i.-ages. 

MERICAN  industry  has  given  generously  of  her 
second  million  of  workers.     Every  day  further 
calls  are  made  as  the  training  camps  are  emptied 
into  our  transports. 

While  the  Government  is  doing  everything  it  can  to 
help  the  manufacturers,  carriers  and  miners  of  the  coun- 
try by  exempting  irreplacable  workmen  and  by  estalish- 
ing  Federal  employment  agencies,  it  is  nevertheless  the 
duty  of  every  manufacturer  to  act  as  his  own  dilution 
officer  and  to  join  with  his  fellows  in  the  community  in 
performing  the  duties  of  allocation  officials  until  such 
tmie  as  the  vast  Federal  machine  can  herome  cmTfiinnto'! 
with  his  own 
particular  unit 
of    organization. 

Last  year 
some  of  our 
more  progres- 
s  i  y  e  corpora- 
tions awoke  to 
t  h  e  fact  that 
there  was  a  vast 
reservoir  of  la- 
b  o  r — amount- 
ing to  over  10.- 
000,000  souls — 
nearly  1 1  j)er 
cent,  of  the 
country's  popu- 
lation — ■  as  yel 
j)ractically  un- 
tajiped  for  man- 
ufacturing pur- 
poses. With 
true  American 
initiative  these 
corpora- 
tions  sent  agents 
into    the    .South. 

^egro     .settle-       rnis  mw  wiikki.kd  dut.  ul  uhnik.s  km 
ments      were  "•^'^  ■-.\.'iT  winter 

placarded     with      ""^   '"''«   '^""^  ""'"   ■•?<!"'"'  practically 


Good    foremanship    is    most    essential    in    handling    all 
classes  of  colored  labor. 

Mr.  Dwight  T.  Farnham's  industrial  experience  cov- 
ers some  thirteen  years  in  a  number  of  plants  as  laborer, 
foreman,  superintendent  and  manager.  For  the  past 
four  years  he  has  been  engaged  in  industrial  engineer- 
ing work;  two  years  as  supervising  engineer  for  the 
hmerson  Company,  and  two  in  private  practice. 

notices  setting  forth  the  high  wages  and  the  ideal  living 
conditions  prevailing  in  the  Xorth.  Trainloads  of  negro 
mammies,  pickaninnies  and  all  that  miscellaneous  and 
pathetic  paraphernalia  of  mysterious  bundles  and  pro- 
testing household  pets  which  accompanies  our  colored 
citizen  on  his  pilgrimages  moved  into  St.  Louis,  Kansas 
City  and  Chicago,  and  from  there  were  distributed  to 
the  industrial  centers  of  the  country. 

The  South  awoke  and  chased  the  corporation  agents 
out  of  town.  Southern  newspapers  began  to  tell  the 
negro  how  well  oft'  he  was  at  home  and  who  his  best 
friends  were.     The  Xorth  began  to  discuss  segregation 

ordinances, 
.'^ome  communi- 
ties took  the  law 
into    their    own 
hands    with    re- 
sults   which  will 
be  a  shame  and 
a  di.sgrace  upon 
their    names    so 
long  as  they  ex- 
ist. Corporations 
ship])ed  carloads 
of    negro    work- 
men into  mining 
a  n  d     manufac- 
turing    villages, 
tried    them    out 
a  11  d      shipped 
them  out  as  ut- 
t  e  r  I  y   useless. 
La.sl    Fall   every 
train   south   was 
filled    with 
darkies  w  hose 
mntio.     as     one 
cxpres.sed    it    to 
nic,  was,  "I Sack 
to     Alabam'    or 
bust."  What 

was  the  remedv  ? 


This    mi 

$2nn.nn 


N  I     M  .  H.ip  >    ARK    THRIFTV 
brought    the    rtnployincnt    ttia 
gohl    f..r     llhrrly    Bonrls    the 
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Our  Xegro  Popl'latiox 
riie  iijio  census  shows  about  10,000,000  negroes  resi- 
dent in  the  United  States,  located  principally  in  the 
Southern  States,  two  of  which — South  Carolina  and 
Alississippi — are  more  than  half  populated  by  them. 
The  distribution  in  proportion  to  the  total  population  in 
the  balance  of  the  country  is  as  follows: 
Per  Cent. 

37'A  to  50  in  Louisiana,  Florida,  Alabama  and  Georgia 
25       to  37  in  Arkansas,  Xorth  Carolina  and  Virginia 
12       to  25  in  Texas.  Tennessee,   Maryland  and   Delaware 
5       to  12  in  Oklahoma.  West  \'irginia  and  Kentucky 
I       to     5  in  \ew    York.    Pennsyhania,    Massachusetts.    Ohio, 

Indiana,     Illinois.     Missouri.     Kansas,     Colorado. 

Wyoming,  Arizona.  Rhode  Island,  Connecticut  and 

New  Jersey.    AH  other  states  contain  less  than  one 

per  cent,  negroes. 
( )f  the  i)0  per  cent,  who  are  resident  in  the  South 
about  80  per  cent.  li\-e  in  the  rural  districts,  while  of  the 
10  per  cent,  in  the  Xorth  about  j^  per  cent,  live  in  the 
"negro  ghettos"  in  the  large  cities.  Since  1890  illiteracy 
among  negroes  has  decreased  from  ^j  to  30  per  cent,  as 
against  a  decrease  from  6  to  3  per  cent,  among  native 
whites  and  from  13.5  to  12.7  per  cent,  among  foreign 
born.  This  is  a  creditable  showing  when  we  realize  that 
90  per  cent,  of  the  negroes  were  illiterate  in  i860.  Xegro 
prisoners  per  hundred  thousand  of  population  have  in- 
creased from  325  to  S7&  in  the  same  period,  while  white 
prisoners  have  decreased  from  104  to  89.  The  percent- 
age of  crime  among  negroes  is.  nexertheless,  less  than 
that  of  some  half  dozen  immigrant  white  races  which 
have  been  coming  to  America. 

A  report  issued  by  the  Bureau  of  Education  in  1917 
analyzes  some  5,000,000  negro  bread  winners — 3,000,000 
men  and  2,000,000  women.  (Jf  the  former  55  per  cent, 
work  on  farms,  and  of  the  latter  ^2  per  cent. '  About  12 
per  cent,  of  the  men  are  reported  under  strictly  indus- 
trial pursuits  such  as  factory  workers,  railroad  laborers 
and  miners,  and  eight  per  cent,  under  the  building  trades. 
Incidentally  some  30.000  carpenters.  10.000  blacksmiths. 
5.000  stationary  engineers,  5.000  chauffeurs  and  5,000 
locomotive  firemen  are  numerated,  which  bespeaks  a 
certain  amount  at  least  of  mechanical  ability. 

The  statistical  phase  of  the  question  is  not  complete 
without  a  word  in  regard  to  the  foreign  born  upon  whom 
American  industry  has  leaned  very  heavily  during  the 
past  15  years  whenever  the  rougher  sorts  of  work  were 
to  be  done.    In  1910  we  had: 

1,343.000  Italians 
1.602,000  Russians 
1. 174.000  Austrians 
,.  495.oa3  Hungarians 


man.  The  difference  is  all  in  the  management.  I  have 
had  foremen  who  had  been  accustomed  to  the  super- 
%ision  of  Americans,  Slavs  and  Italians  for  years  come 
to  me  in  despair — "[  can't  ilo  anything  with  the  Ijrutes; 


'    ■  4.614,000  T.ital 

Supply  of  Xecro  L.vbor 

We  have  then  a  supply  of  some  7,000.000  to  8,000,000 
negro  workers — nearly  twice  as  great  as  the  number  of 
foreign  born  who  have  done  .America's  unskilled  and 
semi-skilled  work  in  the  past  and  who  now  are  becoming 
scarce.  If  the  negro  can  be  properly  allocated — placed 
where  his  weight  will  be  felt  most  quickly  and  most  di- 
rectly, as  pressure  upon  the  production  of  those  mate- 
rials most  essential  to  the  winning  of  the  war.  and  if  he 
can  be  smoothly  coordinated  with  the  industrial  forces 
not  required  for  service  abroad — in  such  a  way  as  to 
supplement,  without  suggestion  of  competition  and  with- 
out friction,  he  will  go  far  to  sol\e  the  problem  of  the 
scarcity  of  labor  which  is  now  our  great  handicap. 

The  really  serious  problem  which  confronts  the  would- 
be  user  of  negro  labor  is  that  of  handling  his  negroes 
in  such  a  way  as  to  avoid  disastrous  loss  of  operating 
efficiency.  In  the  South  you  will  hear  two  ctnttradic- 
tory  descriptions,  "lazy  as  a  nigger"  and  ".slave  like  a 
nigger."     Both  are  right  an.i   ma>-  ajiply  to  the  same 
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if  I'm  good  to  'em  they  shoot  craps  and  sleep,  and  if  I 
cuss  'em  out  they  shrug  their  shoulders  and  say,  'If  you 
doan'  like  de  way  a'  wuklis.  boss,  you  can  jes'  give  me 
mail  time !'  "  The  mistake  most  foremen  make  is  that 
they  use  the  same  method  with  the  negro  that  they  use 
with  white  labor.  To  understand  why  these  are  unsuc- 
cessful we  must  understand  something  of  the  negro's 
racial  environment  and  histor_\-. 

The  Xegro 's  Mi  story 
The   transportation   of   negroes    from   Africa   to   the 
United   States  began  early  in  the  seventeenth  century 
and    continued    until    shorth-    liefore    the    Civil    War. 


-\   Cu-\T1NLAL    l-()l,l.0\\-lr    IS    OFTEN    NECESS.\RV 

Nearly  all  of  them  were  brought  over  in  slave  ships 
under  unspeakable  conditions  from  the  Sudan  West 
Coast.  A  condensed  description  of  the  country  in  which 
the  race  lived  for  centuries  throws  a  light  upon  certain 
characteristics  which  must  be  understood  in  order  to  deal 
with  negro  labor  successfully. 
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Tlie  Siulaii  West  Coast,  which  hes  under  the  equator,  ex- 
lends  a'long  about  4.000  miles  of  coast  from  Senegambia  to 
Angola  and  a  few  hundred  miles  into  the  interior  to  the  great 
African  plateau.  Hundreds  of  streams  furnisli  attractive  sites 
for  native  settlement  with  easy  access  to  water  and  food,  and 
a  means  of  rude  transportation.  Not  only  is  tish  in  abundance, 
but  wild  animals  prized  for  food — the  antelope,  buffalo,  hare, 
monkey  and  the  elephant,  the  hippopotainus,  alligator  and  gor- 
illa— are  found  along  these  water  courses. 

The  soil  is  fertile  and  is  luxuriant  with  edible  fruits  and 
nuts.  The  oil  palm,  the  palm-wine  palm,  the  cocoa  and  co- 
coanut  palms,  the  plantain  banana,  the  pineapple  and  pome- 
granate, furnish  food  fit  for  kings  without  money  and  without 
price — almost  without  effort. 

The  West  Coast  lies  wholly  within  the  torrid  zone  and 
the  humid  heat  is  depressing  and  exhausting.  A  tropical  tern 
perature  prevails  continuously  and  the  humidity  is  excessive 
for  about  nine  months  of  the  year.  The  other  three  months 
are  equally  debilitating  on  account  of  the  parching  w'inds  blow- 
ing from  inland.  There  are  two  wet  seasons  a  year,  intro- 
duced by  a  number  of  terrific  tornadoes  which  appear  sud- 
denly and  with  little  warning  and  tear  their  way  through  the 
jungle,   leaving   death   and   destruction   behind   them. 

Venomous  snakes  and  mosquitoes  infest  the  land.  The 
tsetse  fly  infects  thousands  with  the  sleeping  sickness  yearly 
and  makes  it  impracticable  to  keep  cattle,  sheep  or  horses. 
The  driver  ant  attacks  the  villages  and  forces  the  natives — 
rats,  snakes,  centipedes,  bugs,  spiders  and  cockroaches  included 
— to    beat    a    hasty    retreat. 

Malignant  fevers,  bred  in  the  swamps  and  the  absence  of 
sanitary  or  quarantine  regulations  cause  an  annual  death  rate 
among  the  natives  so  great  that  only  their  marvelous  fecundity 
has  saved  them  from  utter  extinction. 

The  \\'est  Africans  have  no  letters,  art  or  science.  Their 
industries  are  confined  to  a  very  elementary  agriculture,  fish- 
ing, a  little  hunting  and  some  simple  handicrafts.  Cannibalism 
which  formerly  prevailed  is  now  dying  out  under  European 
influence.  Human  sacrifice  and  execution  for  witchcraft  are 
still  practically  universal  except  in  regions  under  the  imme- 
diate control  of  white  officials.  Natural  phenomena  are  ex- 
plained by  reference  to  spirits  and  most  of  the  immaturities 
common  among  uncultured  savages,  analogous  to  childish 
thought   and   emotion,   are   present. 

We  accuse  the  negro  of  laziness.  His  ancestors 
picked  their  food  from  a  bush,  fished  it  out  of  a  stream, 
or  speared  it  in  the  next  block.  Why  should  he  inherit 
a  fexerish  desire  to  work?  We  accuse  him  of  leading  a 
hand  to  mouth  existence.  Why  should  he  be  obsessed 
with  a  desire  to  emulate  the  squirrel,  when  any  fruit 
his  ancestors  stored  would  have  spoiled  and  any  alligator 
hams  cured  would  have  been  carried  off  by  the  .driver 
ants?  Why  should  he  build  him  a  house  for  tornadoes 
and  floods  to  destroy  or  raise  cattle  for  the  tsetse  fly  to 
put  to  sleep?  Besides,  he  didn't  feel  like  it,  being 
wearied  by  heat  and  parching  winds — and  he  probably 
had  malaria  with  like  enough  a  touch  of  sleeping  sick- 
ness. Under  such  conditions  you  could  hardly  expect 
him  to  be  fussy  about  his  clothes  or  to  do  much  reading 
evenings.  In  fact,  it  is  not  surprising  that  he  was  a  bit 
uncultured  at  times,  given  to  dining  on  his  enemies  and 
indulging  in  super-Wagnerian  music  and  voodooism. 

The  Negro  ls  Diffekent 

( )nce  the  jjlant  executives,  the  foremen  who  come  in 
contact  with  the  workmen,  realize  that  the  negro  is  dif- 
ferent physicall)-,  temperamentally  and  psychologically 
from  any  of  the  white  races,  the  battle  is  half  won.  At 
first  the  tendency  is  to  regard  him  either  with  inlen.se 
hatred  or  else  as  a  joke — a  remnant  of  some  minstrel 
show,  organized  especially  to  furnish  innocent  merri- 
ment. The  man  who  hates  the  negro  very  seldom  ever 
gets  on  with  him.  The  darky  is  as  quick  to  feel  dislike 
as  a  child  and  resents  it  accordingly.  The  man  who  re- 
gards his  antics  at  first  with  amu.sed  toleration  is  much 
more  likely  to  eventually  control  him.  although  there  will 
be  a  great  many  j)eriods  of  discouragement  when  the 
amateur  overseer  will  feel  very  much  as  did  A.  P..  Frost's 
dominie  who  rescued  the  bull  calf  and  undertook  to  lead 
him  to  safety  with  the  halter  tied  about  his  waist.    .'-Sym- 


pathy and  understanding  are  necessary  but  sentimental- 
ity is  fatal,  as  experience  demonstrates. 

MiSUNDERSTAXDIXGS  ArE  E.ASY 

The  negro's  responsiveness  very  often  leads  to  serious 
misunderstandings.  He  will  generally  listen  respectfully 
and  appreciatively  to  what  you  say  and  seem  to  under- 
stand exactly,  when,  as  a  matter  of  fact,  he  has  not  the 
faintest  idea  what  you  are  driving  at.  If  you  have  been 
used  to  driving  your  meaning  home  to  some  foreign- 
born  citizen  with  exhausting  gestures  and  extravagant 
facial  gyrations  your  iirst  feeling  is  one  of  relief  at  hav- 
ing an  honest-to-goodness  American  to  deal  with.  But 
when  your  colored  auditor  goes  and  does  exactly  what 
you  .told  him  not  to  do,  or  quits  on  pay  day  after  accus- 
ing you  of  gross  misrepresentation  and  unfairness,  you 
begin  to  long  for  your  erstwhile  audience  of  Southern 
Europeans  who  had  to  have  the  word  hammered  into 
them  with  a  club  but  who  understood  it  once  the  opera- 
tion was  completed.  The  remedy  is,  of  course,  extreme 
care  and  conscientiousness  in  explaining  to  the  negro 
exactly  what  you  want  him  to  do  and  also  exactly  what 
you  do  not  want  him  to  do.  Then  make  him  tell  you  in 
his  own  words  what  you  said  to  him  and  stay  and  see  . 
that  he  does  it  that  way. 

In  matters  of  wage  agreements  it  is  particularly  essen- 
tial to  avoid  misunderstanding,  as  long  and  bitter  ex- 
perience has  made  the  negro  suspicious  of  the  white  man 
in  financial  matters.  This  is  particularly  true  of  the 
Southern  negro  who  has  worked  in  some  turpentine 
camp  in  which  as  one  owner  expressed  it,  "We  keep  our 
labor  turno\er  down  by  seeing  to  it  that  the  niggers 
always  owe  money  to  the  company  store.  We  are  40 
miles  from  the  next  town,  and  if  they  don't  have  rail- 
road fare  they  stay.''  When  a  negro  does  not  understand 
what  you  told  him  and  does  not  find  as  much  money  in 
his  pay  envelope  as  he  expected  he  consequently  sus- 
pects the  worst  and  acts  accordingly. 

Irish  Make  Good  Negro  Bosses 

There  seems  to  be  something  about  the  regular  Irish 
"boss"  which  is  exactly  what  the  negro  needs.  A  lieu- 
tenant commander  in  the  Navy — an  engineer  officer 
whose  ships  had  held  the  efficiency  pennant  time  and 
again — told  me  that  an  engine  room  full  of  negroes 
under  an  Irish  boss  would  do  quite  as  good  work  as  a 
room  full  of  German  square-heads.  A  large  steel  mill, 
which  about  five  years  ago  had  the  choice  of  several 
sorts  of  labor,  deliberately  chose  negroes  and  ever  since 
has  worked  them  most  successfully  under  Irish  bosses. 
I  have  watched  the  thing  myself  and  there  seems  to  be 
something  about  the  Irish,  cheeriness  coupled  with  an 
occasional  terrifying  outburst  of  authority,  which 
'"tickles  the  negro  most  to  death"  and  which  keeps  him 
good  naturedly  working  with  a  weather  eye  out  for 
storms.  The  type  of  Scot  or  New  Englander  who  has 
no  patience  with  any  except  those  thrifty  souls  who  work 
unwatchcd  from  a  strong  sense  of  duty,  has  no  business 
trying  to  iiandle  the  negroes.  Tolerance,  sym])athy  and 
an  understanding  of  human  weaknesses  which  can  exist 
without  utter  damnation  of  the  indi\idual  who  possesses 
them,  arc  as  necessary  with  the  negro  as  with  the  child. 
If  you  arc  given  to  austerity  and  enraged  by  ingenious- 
ness,  hire  somebody  else  to  boss  the  negroes  who  work 
for  you  if  \ou  wish  to  avoid  trouble. 

J'irm.vess  Needed  With  the  Xegko 

.\s  in  dealing  with  the  child,  firmness  is  absolutely 
necessary.  If  you  tell  a  negro  to  do  anything,  sec  that 
lie  does  it — or  that  he  departs  elsewhere  immediately. 
But  be  sure  he  understands  you  l)efore  you  lose  your 
temper  at  what  seems  to  be  sulkiness  or  disobedience. 
When  I  was  in  the  third  grade  at  school  a  youngster  I 
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knew  was  punished  repeatedly  for  disobedience  and  for 
impudence.  It  later  developed  that  he  was  nearly-  deaf. 
It  is  necessary  to  remember  in  handling  the  negro  that 
his  responsiveness  when  addressed  and  his  apparent 
willingness  to  please  may  be  assumed  to  cover  a  slow 
understanding  which  it  is  not  fair  to  blame  him  for.  He 
is  not  above  trying  you  out,  however,  just  as  the  class 
of  youngsters  tries  out  a  new  teacher,  nor  is  he  any 
more  scrupulous  of  taking  advantage  of  you.  if  you 
prove  to  be  "easy,"  than  is  the  average  young  devil  who 
attends  our  schools. 

Negro  Absenteeism 

A  Southerner  told  me  last  winter  that  as  soon  as  the 
negro  earned  more  than  $1.50  a  day  he  began  to  take 
time  ofT  to  spend  it.  \\'hile  the  percentage  of  absentees 
among  negroes  is  about  twice  that  of  Americans  and  40 
per  cent,  greater  than  among  Italians,  it  has  been  my 
experience  that  sweeping  generalizations  among  negroes 
are  quite  as  unsafe  as  among  any  other  class  of  citi- 
zens. There  are  some  of  them  who  work  just  as  stead- 
ily, just  as  hard  and  just  as  loyally  as  any  white  man. 
There  are  some  who  are  as  shiftless  as  the  most  shift- 
less white  man  and  more  cannot  be  said.  Whether  your 
negroes  are  prone  to  absenteeism  depends  upon  what 
sort  of  negroes  you  select  and  upon  how  you  treat  them. 
An  employment  manager  in  one  of  the  largest  cities  in 
the  country  recently  told  me  that  he  could  tell  what  sort 
of  a  man  he  was  getting  as  soon  as  he  found  out  what 
■■ghetto"  he  lived  in.  As  a  usual  thing  the  Southern 
negro  is  a  better  worker  than  one  who  has  been  too  long 
a  resident  of  a  northern  city  wdiere  he  has  been  subject 
tto  the  evil  influences  and  to  the  vices  which  exist  in  our 
larger  commercial  centers. 

Labor  turnover  among  the  unskilled  is  aliout  50  per 
cent,  greater  among  negroes  than  among  the  whites. 
This  can  be  reduced  by  selecting  your  negroes,  but  cer- 
tain other  considerations  are  very  important.  The  negro 
is  fond  of  family  life  and  is  much  more  likely  to  remain 
if  he  can  rent  a  house  near  the  plant  and  move  in  his 
women  folks  and  the  various  pets  which  seem  necessary 
to  his  existence.  He  prefers  to  live  near  the  plant  be- 
cause he  enjoys  a  family  party  at  the  noon  hour  and, 
where  circumstances  permit,  he  appreciates  an  oppor- 
tunity to  acquire  the  various  back-door  perquisites  such 
as  kindling  wood  and  the  like  which  residence  close  to 
the  factory  makes  convenient. 

.Another  foible  of  his  is  the  desire  for  frequent  pay. 
One  public  utility  company  in  a  middle  western  city  took 
advantage  of  this  last  summer  and  secured  sufficient 
men  to  do  considerable  grading  at  $1.75  per  day  as 
against  current  rates  of  $2.25  per  day,  by  paying  off 
every  evening.  I  would  not  advise  any  such  procedure 
on  manufacturing  work,  however,  as  the  men  so  secured 
are  of  the  most  shiftless  and  transitory  class  and  cannot 
be  depended  upon  to  remain,  even  while  they  are  learn- 
ing their  job. 

Someone  Must  Think  for  the  Xegro 

From  an  economic  standpoint  the  man  who  can  think 
for  the  greatest  number  of  other  men  is  the  most  valu- 
able. He  grades  all  the  way  down  from  a  Lincoln  or  a 
Wilson,  capable  of  thinking  for  a  nation,  to  the  working 
leader  of  a  two  man  crew.  The  less  thinking  a  man  can 
do  for  himself  the  larger  proportion  of  what  he  earns 
has  to  go  to  someone  else  for  supervision.  The  rank  and 
file  of  negroes  require  more  supervision  than  the  rank 
and  file  of  whites.  By  this  I  do  not  mean  Hiore  ■■driv- 
ing" nor  more  '■watching,"  I  mean  constructive  super- 
vision in  the  sense  of  thinking  for  and  looking  ahead  for. 
We  must  provide  the  negro  with  the  foresight  of  w-hich 
his  ancestor's  environment  has  largely  deprived  him. 

To  illustrate  what  T  mean  take  his  method  of  perform- 


ing a  simple  operation  like  loading  a  box  car.     .A  crew 
of  negroes,  given  a  contract  on  a  job  of  this  sort,  which 
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thev  have  performed  perhaps  only  two  or  three  times 
before,  will  stand  and  regard  it  dubiously  for  several 
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minutes  and  then  one  of  them  will  depart  for  a  plank. 
The  rest  stand  and  wait  until  he  returns  and  then  per- 
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haps  after  some  hesitation  one  will  help  him  place  one 
end  of  the  plank  in  the  car  door.  It  then  occurs  to  an- 
other that  a  brace  under  the  plank  must  be  provided. 
Thereupon  he  de[)arts  and  eventually  returns  with  a  box. 
This  is  inserted  un- 
der the  center  of  the 
plank.  The  rest  of 
the  crew  then  depart 
in  search  of  wheel- 
barrows, which  the\' 
proceed  to  load. 
The  first  on  e  who 
tries  to  wheel  up  the 
plank  finds  that  it 
cannot  be  done  with- 
o  u  t     something'     to 

help  the  barrow  o\  er  the  Ininip  where  the  plank  rests  on 
the  ground.  Considerable  discussion  thereupon  ensues 
and  a  third  darky  departs  for  a  piece  of  sheet  iron  while 
the  rest  sit  on  their  barrows  until  he  returns  and  places 
it  o\er  the  lower  end  of  the  plank.  The  time  consumed 
getting  started  amounts  to  about  30  minutes  for  each 
of  six  men. 

A  crew  oi  Italians  given  the  same  contract  would 
jabber  excitedly  for  a  moment,  then  one  would  depart 
for  the  plank,  another  would  for  the  box,  and  a  third 
for  the  sheet  iron,  while  the  rest  of  the  crew  went  for 
wheelbarrows  for  all.  At  the  end  of  five  minutes  all 
would  be  wheeling  goods  into  the  car  and  earning  money. 
Under  the  circum- 
stances, if  you  han- 
dle \our  colored 
help  in  the  same 
manner  as  _you  do 
your  white  laborers 
you  will  quite  nat- 
urally have  trouble 
getting  thera  to  en- 
thus  over  piece 
rates. 

This  example  is  in 
no  way  an  exaggera- 
tion. Only  a  few  days  ago  a  negro  handling  material 
into  a  conveyor,  complained  to  me  that  his  shin  was  get- 
ting sore  because  he  was  continually  hitting  it  on  the 
conveyor  support.  His  coat  hung  near  by  and  I  sug- 
gested he  hang  it  over  the  projection  and  so  protect 
himself.  He  did  so  and  was  as  pleased  as  he  could  be. 
All  he  needed  was  someone  to  do  a  little  thinking  for 
him.  If  I  had  not  happened  along  he  would  quite  likelv 
have  quit  his  job. 

Speed  of  the  L.\zy  Member 

Another  difificulty  with  getting  negroes  onto  task  work 
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is  due  to  a  temperamental  peculiarity  which  leads  tlK 
whole  crew  to  slow  down  to  the  speed  of  a  lazy  member, 
rather  than  to  urge  him  to  greater  exertion.  This  in- 
variably happens  unless  it  is  provided  against  and  the 
slacker  removed.  Americans,  Italians  or  Slavs  will 
drive  a  slacker  either  to  work  or  to  get  ott  the  job,  but 
the  negro  is  inclined  to  accept  such  an  occurrence  as  a 
visitation  of  fate  to  be  borne  rather  than  to  be  struggled 
against.  As  a  result  the  whole  crew  slows  down  and 
unless  the  day  rate  is  guaranteed  the  crew  leaves  the 
works  in  a  bod}'. 

Under  some  circumstances  it  is  necessary  to  furnish 
will  power  as  well  as  foresight.  Time  and  again  I  have 
argued  with  a  crew  which  would  listen  and  debate  and 
regard  with  clouded  brow  until  despairing  of  getting 
them  back  to  work  by  persuasion,  I  would  order  them 
back  to  work,  whereupon  they  would  all  go  back  on 
the  job  without  another  word  and  in  a  few  minutes 
e\'erything'  would  be  forgotten  and  thev  would  work 
contentedly  for  the  rest  of  the  day. 

Must  Be  Contixually  Followed  Up 

\\'hat  seems  to  be  needed  is  a  continual  follow-up,  by 
someone  who  can  inspire  respect,  (jne  foreman  whom  I 
knew — an  old  steamboat  captain  who  had  handled  ne- 
groes on  the  Mississippi  all  his  life — seemed  to  know  in- 
stinctively when  each  man  under  him  needed  attention. 
He  would  move  from  one  end  of  the  warehouse  to  the 
other  with  a  word  of  encouragement  here,  an  order  there 
and  with  surprisinglx'  fev>'  reprimands  would  keep  every 
man  at  work  all  the  time.  \Vhen  he  came  to  the  job  he 
brought  about  eight  men  with  him  and  he  had  a  labor 
turnover  of  about  12  per  cent,  a  month,  while  other 
foremen  who  fairl\'  coddled  their  men  were  running 
considerably  over  100  per  cent. 

It  is  ver)'  seldom  that  a  crew  of  negroes  will  work 
under  a  negro  boss.  They  prefer  to  be  bossed  by  a  white 
American.  I  have  known  several  instances  where  south- 
ern Europeans  have  worked  without  friction  under  a 
negro,  but  I  can  recall  no  instance  where  negroes  have 
been  put  under  a  southern  European  boss  without  con- 
tinual charges  of  discrimination  on  the  part  of  the  negro. 
I  do  not  know  why  this  is  so,  unless  it  is  that  personal 
lovalty  is  often  a  strong  motive  in  governing  the  negro's 
actions  and  that  his  idea  of  a  boss  is  cast  in  a  single 
mold. 

It  is  necessary,  then,  to  supply  the  usual  negro  la- 
borer with  someone  to  think  ahead  for  him  and  when 
necessary  with  some  one  to  make  up  his  mind  for  him. 
If  his  boss  in  addition  understands  him,  makes  allow- 
ance for  his  inherited  "difterences,"  treats  him  fairly, 
jollies  him  occasionally  without  indulging  in  undue  fa- 
miliaritx'  and  give  him  to  understand  at  all  times  that 
orders  are  to  be  obeyed  strictly  and  to  the  letter  such 
intensive  and  constructive  sujiervision  will  ])n)ducc  a 
f|uantity  and  quality  of  work  which  will  surprise  the  man 
who  has  tried  only  the  casual  type  of  supervision  with 
which  he  has  managed  to  control  central  Europeans  or 
Americans. 

t'AP.\<  nv  FOR  Tni>ustrl\l  W'ork 

Hfiw  far  u]i  in  an  industry  the  negro  can  be  used 
deiJends  entirclx  upini  the  sort  of  negroes  you  secure. 
Mathews  was  captain  of  the  .\ndover  baseball  team  and 
in  every  way  was  such  a  success  that  more  than  one 
scion  of  an  old  southern  family  was  glad  to  ])lay  under 
his  leadership.  I  have  known  negroes  who  possessed 
unusual  mechanical  ability  in  addition  to  executive  abil- 
ity. While  such  nien  are  comjiarativcly  rare,  it  is,  never- 
theless, possible  to  use  negroes  very  successfully  on  most 
sorts  of  semi-skilled  work,  if  you  use  care  in  their  selec- 
tion. ;\  vcrv  good  plan  at  first  is  to  survey  the  industry 
and  list  the  more  simple  jobs  upon  which  it  is  certain 
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the  a\erage  negro  can  be  used  with  a  fair  chance  of  suc- 
cess. It  is  time  enough  to  try  them  on  the  more  compU- 
cated  operations,  once  they  have  demonstrated  their  abil- 
ity to  perform  the  less  intricate  tasks.  Negroes  seem 
especially  well  suited  to  furnace  tending  and  the  more 
simple  heat-treating  operations.  There  is  somethmg 
about  periodic  work  which  suits  him  and  he  will  work 
desperately  provided  he  knows  the  rest  period  is  certain. 
He  minds' heat  less  than  cold  and  will  work  in  the  sun 
under  conditions  which  would  result  seriously  if  at- 
tempted by  a  white  man. 

Whenever  negroes  are  expected  to  work  outdoors  in 
wet  weather  or  in  cold  weather  it  is  necessary  to  exert  a 
certain  amount  of  paternalism  and  to  insist  on  proper 
clothing.  The  negro  does  hate  to  spend  money  for  shoe 
leather  and  either  starts  for  home,  or  lays  off  the  next 
day  with  a  cold,  if  he  is  not  forced  to  protect  himself. 
If  absenteeism  occasioned  by  sickness  is  to  be  avoided 
supervision  must  be  extended  sufficiently  to  insure  his 
taking  reasonably  good  care  of  himself.  He  is  inclined 
to  wrap  up  wounds  in  old  rags  and  will  often  risk  blood 
poisoning  rather  than  undergo  the  pain  of  having  a  hurt 
dressed. "  On  the  other  hand  he  seems  to  take  to  bathing 
naturally.  I  have  had  to  fairly  drive  them  away  from 
their  bath  house  when  certain  foreign  born  laborers  in 
the  same  plant  could  hardly  be  induced  to  use  their 
showers;  sureh-  an  interesting  comparison. 
.Some  Segregation  Necessarv 

A  certain  amount  of  segregation  is  necesssar_\-  at  times 
to  preserve  the  peace.  This  is  especially  true  when 
negroes  are  first  introduced  into  a  plant.  It  is  a  ques- 
tion if  it  is  not  always  best  to  have  separate  wash  rooms 
and  the  like.  In  places  where  dift'erent  races  necessarily 
come  into  close  contact  and  in  places  where  inherited 
characteristics  are  especially  accentuated,  it  is  iDetter  to 
keep  their  respective  folk-ways  from  clashing  wherever 
possible.  Separate  work  rooms  or  even  division  into 
crews  on  strict  racial  lines  are  not  at  all  necessary,  if 
both  races  are  gi\en  to  understand  that  each  will  be 
fairly  treated,  but  that  swift  justice  will  be  meted  out 
to  the  man  who  starts  something. 

Results  ix  the  Negro  Laiior 

Chart  2  shows  the  premium  earned  by  two  colored 
crews  on  semi-skilled  work  as  compared  with  the  aver- 
age premium  earned  by  four  Southern  European  crews 
and  by  a  mixed  crew.  It  will  be  noted  that  the  first 
half  of  the  year  the  negro  crews  earned  no  premium. 
In  fact  they  not  only  earned  no  premium  during  the 
second  quarter  of  the  year,  Init  they  took  so  long  to  per- 
form their  task  that  the  departmental  production  was 
seriously  menaced  at  times.  Their  first  premium  earn- 
ings in  July  were  very  small  and  incidentally  very  spas- 
modic and  discouraging  both  to  the  men  and  to  the  fore- 
men who  were  trying  to  beg  and  belabor  them  into  pre^ 
mium  earning  speed.  In  ( )ctober  constructive  super- 
vision began  and  from  then  on  the  improvement  in  earn- 
ings is  much  more  encouraging.  Tliere  were  occasional 
set-backs  due  more  than  anything  else  to  negro  leaders 
becoming  slack  and  having  to  be  replaced,  but  the  prog- 
ress is,  on  the  whole,  steady.  The  work  of  the  mi.xed 
crew  is  surprising.  It  began  to  earn  premium  almost  at 
the  start  and  while  given  to  violent  fluctuation  at  times, 
finally  closely  approximated  the  earnings  of  the  South- 
ern Europeans.  The  chart  is  of  further  interest  in  that 
it  shows  how  the  introduction  of  scientific  planning  dur- 
ing the  second  quarter  of  the  year  increased  the  average 
premium  earned  from  31  to  nearly  70  per  cent,  in  excess 
of  the  day  rate  simply  by  making  it  possible  for  the 
crews  to  "let  themselves  out.'' 

Chart  3  shows  the  results  obtained  by  an  experienced 
overseer  of  negro  labor  during  his  first  attempts  to  get 


his  crews  on  the  piece  rates.  It  will  be  noted  that  the 
first  trial  resulted  in  day  rate  being  earned.  The  second 
trial  was  a  failure.  At  the  third  trial  they  really  got 
their  teeth  in  and  from  then  on  earned  alm<i>t  double 
the  amount  secured  on  the  first  attempts. 

Chart  4  shows  the  first  attempts  made  b\  a  foreman 
of  unusual  intelligence  and  initiative  but  ine.xperienced 
with  negro  labor.  The  premium  earned  was  less  but 
])erseverance  and  resource  resulted  in  the  crews  earning 
enough  to  keep  them  contented  and  to  prevent  the  com- 
pany losing  them. 
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CH.iiRT  7.      EXAMPLE  OF  riEI.IBER.\TE  SE.\SON.\L  R.\CL\L  REPL.\CEME.VT 

Chart  5  shows  the  results  obtained  by  a  third  foreman 
who  did  not  propose  to  be  left  behind  in  the  race  for 
getting  the  negroes  to  resjiond  to  piece  rates.  He  studied 
the  methods  of  the  experienced  overseer  and  applied 
them  very  successfully. 
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CH.\KT    S.       EFFECT    OF    DELIBERATE    SEASONAL    REPL.VCEllENT 

Chart  6  shows  what  an  Irish  boss  could  do  when  he 
set  his  mind  to  it.  It  is  apparent  that  he  made  his  mis- 
takes, but  he  kept  everlastingly  at  it  and  jollied  and 
bluffed  his  crews  into  doing  very  well  for  themselves. 

Charts  7  and  8  show  what  may  be  done  by  means  of 
deliberate  seasonal  replacement.  The  racial  tendencies 
of  dift'erent  classes  of  labor  have  so  far  been  insuffi- 
ciently studied  in  America.  It  may  be  that  the  direction 
of  the  Federal  Goxernment  will  be  attracted  to  this  very- 
important  matter  sufficiently  during  the  coming  year 
by  the  statistics  gathered  by  the  various  National  em- 
ployment agencies  to  make  it  possible  to  determine  the 
laws  tmder  which  this  racial  flow  operates  and  to  meet 
in  some  way  a  phenomenon  which  at  present  causes 
considerable  economic  loss,  not  only  to  the  manufacturer 
who  loses  his  men,  but  to  the  workman  who  moves  him- 
self and  his  family  sexeral  times,  seemingly  unneces- 
sarily, during  the  \  ear.  It  may  be  that  education  for  the 
workman  will  solve  the  ]U-oblem.  but  I  am  inclined  to 
think  that  the  employers  are  quite  as  much  to  blame  in 
the  way  they  plan  and  finance  their  work.  Misrepresen- 
tation of  wages  and  living  conditions  also  play  a  part  in 
this  stimulation  of  movement  and  unrest  and  the  manu- 
facturer and  the  employee  both  suffer.  The  sooner 
manufacturers  stop  trying  to  coax  men  away  from  each 
other  and  adopt  some  ]ilan  of  cooperation,  the  sooner 
will  one  of  our  greatest  economic  wastes  be  stopped. 
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In  the  spring  the  negro  is  wilhng  to  move  north.  In 
the  autumn  he  goes  south  for  the  cotton  picking,  which 
begins  in  October.  He  does  not  like  the  northern  winter 
and  even  if  he  sticks  it  out  through  November  he  gener- 
ally cannot  stand  the  idea  of  missing  the  Southern 
Christmas. 

As  the  Italian  takes  the  road  in  the  Spring  the  negro 
can  be  induced  to  fill  his  place,  and  when  in  the  Autumn 
the  negro  goes  south  for  the  cotton  picking  and  Christ- 
mas possum  the  Italian  can  be  encouraged  to  "dig  in" 
for  the  winter. 

Chart  7  shows  the  deliberate  replacement  in  one  plant 
of  Italians  by  negroes  in  the  Spring,  and  the  replace- 
ment of  negroes  by  Italians  again  in  the  Fall.  It  will  be 
noted  that  the  Americans  on  the  most  skilled  operations 
remained  close  to  25  per  cent,  of  the  working  force  while 
the  negroes  increased  from  33  per  cent,  in  January  to  ^J 
per  cent,  in  August  and  decreased  to  35  per  cent,  in  Oc- 
tober and  to  30  per  cent,  in  December.  The  curve  which 
represents  the  Italians  began  the  year  at  about  40  per 
cent.,  fell  ofif  to  25  per  cent,  in  the  summer  and  rose 
again  to  45  per  cent,  in  the  Autumn.  It  will  be  noted 
that  throughout  the  seasonal  fluctuations  a  nucleus  of 
each  race  amounting  to  at  least  20  per  cent,  of  the  work- 
ing force  was  retained. 

The  result  of  the  adoption  of  this  deliberate  policy  of 
seasonal  racial  replacement  is  shown  by  Chart  8.  In 
fact  it  may  be  more  acurate  to  state  that  the  1916  turn- 
over curve  was  one  of  the  most  moving  reasons  for  the 
adoption  of  the  replacement  policy.  It  will  be  observed 
that  the  1916  turnover,  figured  each  month  in  terms  of 


annual  turno\er.  began  the  }ear  at  about  300  per  cent. 
As  soon  as  railroad  work  opened  in  March  it  jumped  to 
over  700  per  cent,  where  it  remained  until  the  most  nec- 
essary reconstruction  work  was  accomplished,  dropping 
down  to  about  500  per  cent  .in  June  and  July.  In  August 
construction  work  was  rushed  in  order  to  get  ready  for 
the  winter  and  the  turnover  went  up  to  900  per  cent. 
By  December  the  turnover  was  shown  about  to  normal. 

Conditions  at  the  beginning  of  1917  were  even  worse 
than  they  had  been  the  year  before  on  account  of  the 
greater  general  labor  shortage  throughout  the  country. 
January  began  with  500  per  cent.  March  reached  800 
per  cent.  It  was,  therefore,  decided  to  endeavor  to 
avoid  the  conditions  of  the  previous  year  by  using  ne- 
groes to  fill  the  gaps  in  the  working  force.  ^The  balance 
of  the  curve  tells  the  story.  By  August  the  turnover 
had  dropped  to  330  per  cent,  as  compared  with  i)0O  per 
cent,  the  \ear  before.  B)-  September  it  was  down  to  400 
per  cent,  and  in  October  it  was  below  that  of  any  month 
for  two  years.  The  Italians  came  back  in  the  Fall.  The 
Negroes  went  south.  Cine  replaced  the  other  almost 
without  friction  and  the  plant's  output  increase<l  steadily. 

\\'hat  can  be  done  in  one  plant  can  be  done  in  another. 
The  most  difficult  task  is  that  of  training  the  foremen 
to  meet  the  new  conditions.  Patience  on  the  part  of  the 
management  combined  with  the  willingness  to  spend  a 
little  more  for  the  necessary  intensive  supervsion  and 
possibly  for  foremen  experienced  in  overseeing  negro 
labor  will  generally  show  even  the  most  hide-bound  and 
recalcitrant  foreman  that  the  negro  can  perform  suc- 
cessfully a  surprisingly  large  proportion  of  our  various 
industrial  operations. 
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In  this  article  Mr.  Merrick  presents  tallies  for  the 
operations  of  hoistinn  and  landing  tvork.  squaring  and 
levelling  work  and  making  it  run  true,  and  clamping 
and  holding  zi'ork.  These  complete  the  fundamental 
operations  donn  to  the  setting  of  the  cutting  tools  which 
icill  be  taken  up  in  next  month's  installment. 

Mr.  Dwighr  V.  Merrick  scrzcd  a  three  years'  machin- 
ist apprenticeship  in  the  shop  of  the  Soulhii'ark  Foundry 
&  Machine  Company,  going  from  there  as  n  journey- 
man machinist  to  William  Sellers  &  Company,  where 
he  remained  for  one  year.  He  then  spent  three  years 
in   the   engineering   course   at  Drc.xel  Institute.     After 

[NDER  the  general  headings  of  landing  work  in 
the  machine  and  removing  work  from  the  ma- 
chine are  gi\en  all  of  the  tables  bearing  on  the 
operations  necessar\-  in  H  fling,  transporting,  lowering 
and  landing  a  piece  of  work  in  a  machine,  or  on  a  ma- 
chine plate  or  table,  and  then  the  operations  in  reverse 
order  necessary  to  remove  the  work  from  the  machine. 
.Some  of  these  operations  are  done  by  hand,  others  by 
hoi.st  or  other  lifting  or  transporting  devices.  Landing 
and  remo\ing  naturally  are  grouped  together  for  the 
reason  that  the  one  is  the  reverse  of  the  other. 

In  general  the  landing  and  removing  operations  may 
be  di\iderl  into  two  classes,  namely,  work  that  is 
handled  by  hand  and  work  that  is  handled  by  a  hoist. 
I'or  work  falling  in  the  latter  class  a  sling  of  some  kind 
must  be  secured  to  the  piece  before  it  can  be  hoisted. 
For  the  reason  that  securing  a  sling  to  a  piece  of  work 


//!i.f  he  li'cnt  hack  to  the  .Southwark  Foundry  &  .Ma- 
chine Co.  for  three  years,  tearing  in  1898  to  go  with 
Mr.  Frederick  W.  Tax  lor  at  the  Bethlehem  Steel  Com- 
pany. In  1901  he  left  Bethlehem  to  go  to  the  Link  Belt 
Engineering  Company,  luhcre  he  remained  until  191 1, 
devoting  himself  to  time-study  work.  The  following 
two  years,  1911-1913,  xvcre  spent  in  time  study  in  the 
shops  of  the  IVatertouti  .Arsenal.  From  1913  to  dale 
Mt.  Merrick  has  devoted  himself  to  a  consulting  practice 
in  time  study,  giz-ing  most  of  his  efforts  to  the  II.  H. 
Franklin  Manufacturing  Company  and  in  the  manu- 
facture  of  rifles,   rifle  ammunition   and   machine  guns. 

is  so  closely  connected  with  the  operations  of  landing 
and  removing  when  using  a  hoist,  tables  co\ering  the 
use  of  a  sling  are  given  under  the  same  general  head. 

The  line  of  division  between  work  that  can  be  handled 
by  hand  and  work  that  must  be  handled  b\  hoist  is  de- 
pendent upon  the  weight  or  bulkiness  of  a  piece  and 
can  be  taken  at  about  100  jiounds.  However,  this  weight 
varies  somewhat  under  different  conditions,  being  de- 
pendent upon  the  height  to  which  the  work  must  be 
lifted  and  the  general  surroundings  of  the  machine. 
Of  course,  the  ruling  factor  is  the  jihysical  strength  of 
Ihe  workman.  It  is  desirable,  so  far  as  jiossihle.  to 
favor  the  operator,  and  for  that  reason  a  weight  of  80 
pounds  is  a  better  one  to  take  on  the  general  run  of 
machine-shop  work.  The  heaviest  test  piece  used  in 
taking  the  time  study  observations  upon  which  the 
tables  on  this  article  are  based  was  107  pounds. 
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and  a  wooden  bar  2x4 
for  securing  tlie  sling 


There  are  a  great  many  ways  in  which  a  piece  ut" 
work  can  be  slung  in  order  to  hoist  it  with  ease  and 
safety,  furthermore  there  are  many  different  kinds  of 
slings.      Among   the    most    commonly    used    machine- 
shop    slings    is     the    endless 
rope  or  endless  chain,  and  a 
large    steel    ring    with    two, 
three  or  four  chains  linked  to 
it,  each  chain  having  at  its  free 
end  a  lifting  hook.     In  shops 
where  the  equipment  is  well 
cared  for,  the  different  types 
of     slings     are     standardized 
and  periodically  inspected. 

Tables  16  and  17  appl\-  to 
method  of  slinging  a  cylin- 
drical piece  with  a  hole 
in  the  center  using  a  i-inch 
rope  sling  about  15  feet  long 
X  43  inches  in  size.  Table  it 
preparatory  for  hoisting  and  Table  17  gives  the  detailed 
time  for  the  operation  of  securing  the  ro|ie  to  the  hoi.-,i 
and  removing  the  piece  The 
methods  of  securing  is  to  loop 
the  ends  of  the  sling  and  place 
them  over  the  ends  of  the  bar 
as  shown  in  the  sketch  accom- 
panying the  tables.  The  bar 
is  slipped  into  the  hole  at  the 
top  and  the  bight  of  the  sling 
is  hooked  on  to  the  crane. 
The  sling  is  made  taut  bring- 
ing the  bar  to  the  edges  of  the 
hole.  This  permits  the  piece 
to  be  lifted  from  the  floor  in 
a  horizontal  position. 

The    tables    show   the   time 
required     to     loop     the     rope 

over  the  bar,  and  place  the  bar  in  position  under  the 
piece  to  be  lifted,  and  also  the  time  required  for  mak- 
ing the  sling  taut  after  hooking  on  the  crane. 

Another  method  is  to  use  the  same  sling  looping  one 
end  around  the  piece  itself,  passing  the  bight  over  the 
crane  hook  and  looping  the  free  end  around  the  opposite 
side  of  the  piece.  The  end  of  the  sling  is  then  passed 
between  the  two  ropes  forming  one  leg  of  the  bight  and 
the  bar  passed  through  the  loop  in  the  end,  after  which 
the  sling  is  made  taut.  The  latter  method  is  applicable 
only  to  light  work. 

In  all  work  that  is  to  be  handled  by  a  crane  the  next 
piece  which  is  to  be  placed  in  the  machine  should  be  han- 
dled before  the  crane  is  permitted  to  depart.  If,  on 
account  of  the  conditions  in  the  shop  long  waits  are 
necessary  before  the  crane  is  available,  the  time  allowed 
for  waiting  for  the  crane  should  be  added  as  an  item  in 
tlie  time  allowed  for  removing  the  piece  from  the  ma- 
chine whether  the  man  takes  advantage  of  this  allowance 
each  time  he  removes  the  piece  from  the  machine  or  not. 
For  landing  or  removing  work,  whether  by  hand  or 
hoist,  distinction  is  made  in  the  tables  according  to  the 
weight  of  the  piece.  Times  for  a  piece  as  light  as  <)0 
pounds  are  shown  for  handling  by  hoist,  and  times  for  a 
piece  as  heavy  as  100  pounds  are  given  for  handling  by 
hand.  On  small  machines  most  operators  can  handle 
pieces  of  100  pounds  by  hand  without  over  exertion. 
Where  a  great  many  pieces  are  to  be  worked  upon  it  is 
probably  advisable  to  count  on  handling  b\  hand,  for  few 
operators  will  bother  with  a  crane  and  the  waits  con- 
nected with  it,  but  in  ordinary  cases  80  pounds  in  weight 
is  about  the  maximum  for  handling  by  hand.  In  the 
tables  in  this  article  it  is  assumed  that  where  a  piece  is 


handled  by  hand,  the  man  walks  about  6  feet  from  the 
machine,  picks  up  the  piece,  returns  to  the  machine,  lifts 
it  a  distance  of  33/  feet  and  lands  it  in  the  chuck  jaws. 
In  handling  a  piece  by  the  crane,  the  piece  is  first  slung 

Table  16 
DET.-ML  TIME  OF  OPERATION  TO  LAND  PIECE  FROM  FLOOR  TO  MACHINE 

BY  HAND 
Operation:  Land  piece  on  machine,  by  hand. 
Tools  required:  None. 


WEIGHT  IN 

POUNDS 

Details  of  Operation 

5 

10 

20 

30 

40 

50 

60 

70   {    80       90      100 

1 .  Pick  up  piece  six  feet  away  and 
land  in  machine  by  hand .  . 

0  10 

oil 

0.127 

0.148 

0.173 

0.20 

0  23 

0  26 

0  29 

0  32   0  35 

by  one  of  the  approved  methods  and  is  then  hoisted  about 
4  feet  before  being  transferred  to  the  machine.  The 
table  assumes  a  movement  of  15  feet  from  the  pile  of 
pieces  to  the  chuck  jaws.     In  all  cases  of  slinging,  the 


Table  17 

DETAIL   TIME   OF   OPERATION   TO   REMOVE   PIECE   FROM   MACHINE   TO 

FLOOR  BY  HAND 

OlK-ration;  Remove  piece  from  machine  to  iloor  by  hand. 
Tools  required:  None. 


WEIGHT  IN  POUNDS 

Details  of  Operations 

5 

• 

10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

1 .  Pick   up  piece  from  machine 
remove  to  Iloor  six  feet  away 

0.077 

0.085 

0  098 

0.114 

0.132 

0.152 

0  174 

0.195 

0  213 

0.23 

0.246 

Note:  In  landinj;  a  piece  on  the  table  and  removing  it  by  hand,  a  man  walks  to  the  piece  six  feet 
from  machine,  lifts  319  feet,  returns  six  feet  and  lands  it  in  the  chuck  jaws. 

sling  must  be  removed  when  the  piece  has  been  landed  at 
its  destination.  It  is  evident  that  a  determination  of  the 
time  required  for  slinging  is  dependent  upon  whether  the 
piece  is  renio\ed  from  the  floor  or  pile  nr  from  the  ma- 

Table  !S 

LAND  AND  REMOVE  WORK  BY  HOIST:  DETAIL  TIME 

OF  OPERATION  TO  SECURE  ROPE  ON  PIECE  TO 

HOIST  AND  LAND  ON  MACHINE 

Operation:  Securing  a  piece  of  work,  preparatory  to  hoisting. 

Tools  required:  One-inch  rope  sling  about  15  inches  long;  wooden 

bar,  2  X  4  X  43  inches. 


Weight  in  Pounds 

Details  of  Operation 

To  l.SO 

.\bove 
500 

About 
1000 

Time  in  Min 

utes 

1.  Crane  moved  over  work 

2.  Loop  rope  on  bar,  bar  into  work  and 

rope  on  crane  hook           

3.  Make  rope  taut 

0  20 

0.-56 
0  08 

0.20 

0.76 
0  11 

0.20 

0.88 
0.13 

Total,  securing  rope  to  hoist 

0.84 

1.07 

1.21 

4.  Hoist  and  land  See  Table  20 


Remose  rope 

0  19 

0  23 

0  26 

Total,  removing  lope  after  piece 
has  been  landed 

0.19 

0.23 

0.26 
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chine.  The  time  required  for  slinging  a  piece  which  is 
on  the  machine  is  greater  than  the  time  for  siingint;  a 
piece  landed  on  the  floor  or  on  a  pile. 

It  is  wise  to  point  out  that  the  tables  given  here  for 


pieces  must  be  performed  for  the  first  piece  of  the  lot 
and.  sometimes,  for  the  first  two  pieces.  .A.fter  that  the 
same  chuck  jaw  or  jaws  should  be  opened  each  time  for 
the  removal  of  the  piece,  and  those  that  are  to  be  opened 

Table  19 

DETAIL  TIME  OF  OPER.\TIOX  TO  SECURE  ROPE  OX 

PIECE  TO  HOIST  AND  REMOVE  FROM  MACHINE 


Weight  in  pounds 

Details  of  Operation 

To  150 

.\bove 
500 

.Above 
1000 

1               1 
Time  in  Minutes 

I.  Call  crane 

1.50 
0.20 

0.43 
0.08 

1.50 
0.20 

0.62 
0  11 

1  50 

2.  Crane  moved  over  work 

3.  Loop  rope  on  bar,  bar  into  work  and 

rope  on  crane  hook 

0.20 
0  74 

4.  ilake  rope  taut 

0  13 

Total,  seeming  rope  to  leinove.   . 

2.21 

2.43 

2.57 

Hoist  and  remove See  Table  21 


6.  Remove  rope                                           1     0  1 7 

0  20 

0  23 

Total,  removing  lope  after  piece 

0.20 

0.23 

1 

Detail  of  Operations 


landing  and  rerroving  are  limited.  It  is  not  my  object 
to  cover  this  entire  field,  for  the  conditions  of  landing 
and  removing  \ary  with  every  shop,  and  even  if  they 
have  been  standardized  for  a  particular  class  of  work, 
the}-  w-ould  still  differ  under 
different  situations. 

The  tables  covering  land- 
ing and  re/:oving  w  o  r  k 
are  from  i6  to  20.  in- 
clusive. 

M.XKiNG  PiECE.s  Run  True 

In  making  pieces  run  true 
on  a  table  of  a  vertical  bor- 
ing mill  rough  pieces  that  do 
not  require  accurate  setting 
may  be  required  to  set  on  the 
chuck  jaw  of  the  table  and  be 
trued  only  with  reference  to 
the  circumference  of  the  ma- 
chine table.  In  general  the 
operation  may  be  divided  into 
two  classes:  i.  For  single 
pieces;  2.  For  duplicate 
pieces. 

For  duplicate  pieces  the 
operation  described  for  single 


should  be  prominently  marked.  If  this  is  done  truing 
the  piece  of  work  becomes  unnecessary,  it  is  simply  plac- 
ing a  piece  in  the  chuck  jaws  and  tightening  the  jaws 
that  were  previously  opened. 

For  single  pieces  the  process  of  truing  is  as  follows : 
The  piece  having  been  landed  in  the  chuck  jaws,  the 
workman  procures  his  chuck  wrench,  tightens  the  jaws 
upon  the  piece,  and  lays  down  the  wrench.  He  then 
rapidly  travels  the  head  over  to  the  edge  of  the  piece 
and  puts  a  finger  in  the  tool  post  to  facilitate  testing  the 
trueness  of  the  piece.  The  time  in  the  table  for  this  item 
is  the  time  required  to  rapidly  travel  the  head  from  its 
normal  position  at  the  end  of  the  cross  rail  to  the  edge  of 
a  piece  66  per  cent,  of  the  diameter  of  the  table.  (This 
approximation  can  be  used  for  the  ordinary  run  of 
work.  If.  however,  a  piece  is  being  machined  that  is 
disproportionate  to  the  size  of  the  machine  the  time  for 
rapid  travel  should  be  taken  from  the  tables  relating  to 
that   particular   operation.)      The   test    finger   being   in 


DETAIL  TIME  OF  OPERATION  TO  HOIST  PIECE  FROM  FLOOR  AND  LAND 
IN  MACHINE 


Operation:  Hoist  and  land  piece  on  machine. 

Tools  required:  10-ton  Shaw  electric  traveling  crane. 


hoist 


1.  Secure    rope 

(Table  16) 

2.  Hoist  (about  four  feet) 

3.  Travel  to  machine  table 

(fifteen  feet) 

4.  Lower  and  land  piece  in 

jaws 

5.  Removing    rope    after 

piece  has  been  landed 
(Table  16) 


Total  time  to  hoist  and 
land 


Tolal  for  practical  use 


WEIGHT  IN  POUNDS 


90 


0.84 
0.10 

0.15 

0  11 

0  19 


0.84 
0  10 

0  15 

0.110 

0.19 


0.84 
0  10 


0  15 
0  II 


0.84 
0.10 


0.151 
0.113 


I  07 
0  102 


0  1. iS 
0  117 


1.07 
0  103 


0  16 
0.12 


1.07 
0  104 


0.165 
0.123 


1.40 


I  692 
.70 


1.07 
0.107 


0.17; 
0  13 


1  07 
0  II 


0  185 
0  1.36 


1.21 
0  117 

0  205 

0.153 

0.260 


1000 


1.21 
0.135 


0.238 
0.175 


2  018 
2.00 


1.21 
0.155 


0  270 
0  195 


2  090 
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place  the  tal)le  is  started  and  the  truth  of  the  piece  is 
tested  and  tlic  table  stopped.     By  adjusting  the  proper 

Table  21 
DETAIL  TIME  OF  OPERATION  TO  HOIST  AND  REMOVE  PIECE  TO  FLOOR 

Operation:  Hoist  ami  remove  piece  from  machine. 
Tools  required:   10-ton  Shaw  electric  traveling  crane. 


WEIGHT  IX  POUNDS 

Details  of  Oiierations 

90 

100 

125 

l.SO 

200 

250 

300 

400 

500 

700 

2,57 
0  082 
0  165 
0  116 

0.23 

1000 

2.57 
0  096 
0  194 
0  138 

0.23 

3.228 
3.20 

1250 

1.  Secure    rope    to    hoist 

(Table  17) 

2.  Hoist  (about   two  feet) 

from  chuck  jaws   ,  . 

3.  Travel   to   ])ile    (about 

ten  feet)       . 

4.  Lower  and  land  piece  on 

pile  .       

5.  Remove  rope  after  piece 

has  been  removed  to 
floor  (Table  17) 

2.21 
0  07 
0  116 
0  077 

0  17 

2,21 
0  07 
0.118 
0.078 

0.17 

2,21 
0  07 
0  12 
0  079 

0.17 

2  649 
SO 

2  21 
0  07 
0  122 
0  081 

0.17 

2,653 

2,43 
0  071 
0,125 
0  083 

0  20 

2  43 
0  072 
0  128 
0  086 

0  20 

2  916 

2.43 
0  073 
0  132 
0  090 

0  20 

2.43 
0  074 
0  140 
0  096 

0,20 

2,940 

2,43 
0  075 
0  150 
0  105 

0,20 

2,960 

2.57 
0.11 
0  22 
0  16 

0.23 

Total  time  to  hoist  and 
remos'c  piece  to  floor 

Total  for  practical  use 

2  643 

2  646 
2. 

2.909 

2.925 
2.90 

3  163 

3  29 

t  sets  on  the  jaws  of  the  chuck  no  levelling  is  necessary  and 
t  runs  with  sufficient  truth  if  it  is  within  about  1/64  inch.  This 
table  applies  to  the  first  piece 
chucked  after  the  jaws  have  been 
set.  as  shown  in  preceding  tables 
referring  to  preparation  time. 
The  same  time  should  be  fol- 
lowed for  succeeding  ])ieces  if 
there  are  only  a  few  to  lie  done. 
In  case  there  are  a  number  of 
pieces  to  be  machined  of  the  same 
size  and  kind,  and  if  the  castings 
or  forgings  are  fairly  smooth  and 
round  it  will  only  then  be  neces- 
sary to  land  a  piece  in  the  jaws 
and  tighten  the  jaws  against  it 
after  the  first  piece  has  been  made 
to  run  true.  However,  when  the 
first  piece  is  taken  out  the  jaw 
or  jaws  that  are  loosened  to  re- 
move this  piece  must  be  marked 
sn  that  when  the  ne.xt  piece  is 
put  in  it  is  easily  seen  which 
jaws  are  to  be  tightened  against 
the  piece.  Under  these  condi- 
tions no  truing  of  the  piece  will 
be  necessary.  The  time  required 
for  tightening  will  be  found 
under  the  heading  of  clamping  or 
otherwise  holding  the  work. 


Note:     In  landing  piece  on  table  and  removing  by  hoist,  the  crane  hoists  the  piece  about  four  feet 
and  travels  to  the  table  about  fifteen  feet  and  lands  in  the  chuck  jaws. 


jaws,  the  piece  is  brought  more  nearly  concentric  with 
the  table  and  its  condition  is  again  examined  by  starting 

Table  22 

DETAIL  TIME  OF  OPERATION  TO  MAKE  PIECE  RUN 
TRUE  IN  CHUCK  JAWS 
Operation:  Make  piece  run  true. 
Tools  required:  Chuck  jaw  wrench. 


the  table  and  testing  with 
the  test  finger.  This  operation 
is  repeated  until  the  piece  runs  true.  Then  all  the  jaws 
are  tightened,  the  chuck  wrench  is  removed  to  the  tool 

Table  23 

DETAIL    TIME    OF    OPER.ATION    TO    TIGHTEN    JAWS 
ON  WORK 

Operation:  Tighten  jaw  on  work,  and  loosen  jaws. 
Tools  required:  Chuck  jaw  wrench. 


Size  of  machine  in  inches 

Details  of  Operation 

30 

36 

42 

60 

84 

Number  of  jaws  tightened  on 
piece  after  landing' 

1 .  Pick  up  wrench,  tighten  jaws 

on  piece  and  lay  wrench 
down  (Table  23)' 

2.  Rapid   travel  head   (to  use 

head  as  rest  to  test  true- 
ness) ^ 

3.  Put  finger  in  post' 

4.  Start  table  test  for  trueness 

(with  chalk)  and  stop  table 

5.  Set  piece  true  by  adjusting 

jaws,, 

1 

044 

0  43 
0.22 

0  35 

0  22 
0  25 
0  22 
0  25 

0  31 
0  11 

0,43 

1 

0  49 

0  38 
0  23 

0  39 

0  25 
0  28 
0  25 
0,28 

0  49 
0  12 

0  .18 

2 

0  54 

0  48 
0  24 

0  43 

0  28 
0  30 
0  28 
0,30 

0  55 
0  13 

0,48 

2 

0  80 

0  40 
0  27 

0  45 

0  60 
0,45 
0  60 
0  45 
0,60 
0  45 

0,72 
0  16 

0  40 

2 

8.  Repeat  item  4 

10.  Repeat  item  4 

11.  Tighten  all  jaws  tight  and 

remove    wrench    to    trav 
(Table  23) 

12.  Remove  finger  from  post 

13.  Rapid   travel   head   over   to 

one  side 

Total 

3.23 

3.54 

4.01 

6.35 

s 

ze  of  machine 

in  inch 

=^ 

Details  of  Operation 

30 

36     ;     42 

60          84 

Number  of  jaws  tightened  on 
piece  after  landing. 

1.  Pick  up  wrench,  tighten  jaws 

on  piece  and  lay  wrench 
down 

2.  Tighten  all  jaws  tight  and  re- 

move wrench  to  tray 

1 

0  44 
0  31 

1 

0  49 
0.49 

2 

0.59 
0.55 

2           2 

0.80 
0.72 

Total  time  for  tightening 

0.75 

0.98 

1.14 

1.52 

'Number  of  jaws  indicated  are  those  that  are  tightened  on 
the  piece  as  soon  as  it  has  been  arranged  in  place. 

"  Usually  this  indicating  finger  is  a  very  small  device  con- 
sisting of  a  piece  of  wood  with  a  nail  driven  into  the  end 
so  that  when  the  head  of  the  boring  mill  is  moved  over  this 
nail  is  in  such  a  position  that  it  can  be  used  as  an  indicator 
to  test  the  trueness  of  the  piece.  It  is  evident  that  anything 
that  wiW  present  a  sharp  point  to  the  work  will  do  just  as  well. 

Note :  In  Table  22  is  given  the  time  to  true  up  a  casting  or 
smooth  forging  that  does  not  require  very  accurate  setting.     .As 


Stand  and  the  test  finger  is  taken  from  the  tool  post.  In 
the  table  allowance  has  been  made  in  machines  up  to  42 
inches  for  three  tests  with  the  test  finger  before  the 
piece  is  finally  made  to  run  true.  In  the  sizes  above  42 
inches  four  tests  have  been  allowed.  This  number  of 
tests  should  be  ample  for  a  skilled  workman. 

Cl-vmpixg  or  C)tiierwise  Holding  the  \\'ork 
There  are  many  ways  of  holding  the  work  securely  on 
the  tables  of  boring  mills,  the  most  common  one  being 
the  use  of  three-  or  four-jawed  chucks.  Tables  22  and 
2T,  give  detailed  times  for  the  operation  of  one  type  of 
chuck  as  illustrated  in  connection  with  the  tables.  In 
most  cases  the  use  of  chuck  jaws  are  limited  to  cylindri- 
cal pieces  that  will  allow  the  jaws  to  get  a  grip.  In  a 
modern  boring  mill  the  chucks  are  usually  of  substantial 
design  and  are  con\enient  for  a  wide  variety  of  work. 
On  sc/me  of  the  older  types  of  mills  the  work  must  be 
held  by  straps,  clamps  and  bolts.  The  heads  of  the  bolts 
enter  T-slots  in  the  table.  Furthermore,  besides  the 
clamps  it  is  necessary  to  set  stops  to  prevent  the  work 
from  moving. 


August,   1918 


PRODUCTION,  D]:\ELOP.MENT   AND   SALES 


133 


Table  24 

DETAIL  TIME  OF  OPERATION  TO  LOOSENING  JAWS 

TO  REMOVE  PIECE 


Opeiatiuii:    Tighten   iaw  c 
Tools   required:    Chuck   ja 


-rk,  and   loosen  ja 


Size  of  machine  in  inches 

Detail?  of  Operation 

30 

36 

42 

m 

84 

Numher  of  jaws  loosened      , 

1.  Get  chuck  wrench  from  tray. 

2.  Loosen  jaws  to  remove  piece. 

3.  Remove  wrench  to  tray 

1 

0  0.?5 
0  12 
0  035 

1 

0.04 
0.18 
0  04 

1 

0.045 
0  24 
0  045 

2 

0.06 
0  50 
0  06 

Total  time  to  loosen  jaws . 

0.19 

0.26 

0.33 

0.66 

Xote:  In  machining  duplicate  pieces  the  jaw  or  jaws  which 
are  to  be  opened  each  time  should  be  marked  so  that  when 
each  piece  is  put  in,  these  jaws  can  be  readily  identified. 

In  connection  with  Table  23,  if  it  is  necessary  to  true  up 
the  pieces  the  time  for  tightening  the  jaws  and  making  the 
pieces  run  true,  are  given  in  Table  22.  For  duplicate  pieces, 
after  the  first  piece  is  trued  up  no  further  truing  is  required 
if  the  castings  and  forgings  are  fairly  smooth.  So  it  is  then 
only  necessary  to  tighten  the  jaw  s  :  the  times  as  per  Table  23. 

Even  on  the  modern  inills  fitted  with  chucks  certain 
pieces  sometimes  require  straps  or  clamps  and  stops  in 
addition  to  the  gripping  action  of  the  chuck  jaws. 


I);- 


With    the    L  ut.ei-ilaiiiincr    Mfij.    to. 

P  IGHT  years  ago  a  manufacturing  concern  well  es- 
tahlished  in  a  line  in  which  it  had  grown  up,  added 
a  new  department  for  the  development  and  manufacture 
of  electric-heating  appliances  for  the  household.  This 
field  was  already  tenanted  and  keen  competition  existed. 

To  compete  in  price  with  other  manufacturers  was 
out  of  the  question  at  the  start  because  minimuin  prices 
meant  big  production  and,  since  an  iron  was  simply  "an 
iron,"  the  merchandising  department  had  a  difficult  time 
in  getting  orders  for  even  a  small  production.  Several 
advanced  ideas  were  incorporated  in  the  design  but  to 
the  dealer  and  public  there  were  no  points  suf^ciently 
distinctive.  The  dealer  was  sold  on  other  lines  and  could 
not  be  persuaded  to  add  still  another  to  his  stock,  nor  to 
throw  out  the  established  line  and  replace  it  with  the 
new,  particularly  when  the  latter  cost  him  more  and  was 
not  likely  to  be  called  for  by  the  public  since  no  national 
or  other  advertising  had  been  started  or  planned. 

At  this  point,  if  the  proper  relation  had  existed  be- 
tween the  engineering.  i)r(xluclion  and  marketing  de- 
partments, some  results  might  have  been  obtained  and 
some  progress  made  to  soKe  the  problem.  But  eight 
years  have  passed  with  no  material  change.  If  the  sell- 
ing end  made  a  suggestion  or  request,  the  development 
men  took  it  as  a  reflection  on  their  intelligence  and  ab.so- 
lutely  refused  to  consider  the  changes,  or  they  filed  the 
idea  away  for  future  reference,  or  they  did  the  o]>])osite 
of  what  was  suggested.  In  the  way  of  making  up  and 
carrying  stock  the  same  friction  was  exhibited.  When 
some  live  work  was  done  to  dispose  of  the  goods  the 
production  department  took  an  aggravating  long  time  to 
fill  the  order.  .\  number  of  good  suggestions  were  made 
to  the  development  engineers  and  factory  manager  that 
would  have  helped  materially  in  making  the  line  a  little 


different  and  would  ha\e  made  any  publicity  react  di- 
rectly to  this  line  instead  of  to  general  appliances. 

F.KCTORv  JMax.vgers  Should  Know  Something  About 

M.\RKETIXG 

The  above  case  is  cited  to  indicate  that  it  is  important, 
if  not  absolutely  essential  today,  that  the  factory  man- 
ager be  broad-minded  and  experienced  not  only  in  pro- 
duction but  preferably  in  analyzing  the  field  in  which 
the  product  of  his  factory  is  used,  and  knowing  market- 
ing, tnerchandising  and  sales  promotion  work.  A  man 
with  such  experience  and  with  a  good  technical  educa- 
tion or  training  has  the  basis  for  an  ideal  factory  head. 

Too  often  the  factory  manager  and  workmen  seem  to 
look  upon  the  disposal  of  the  product  as  unessential  and 
will  fuss  about  some  small  detail,  entirely  overlooking 
the  selling  of  the  goods,  increasing  the  business  and  sat- 
isfyitig  the  j)urchaser — all  of  which  mean  greater  profits 
and  a  more  firmly  established  business. 

Too  often  do  we  find  factory  managers  who  want  a 
thing  made  the  way  they  want  it,  believing  the  purchaser 
does  not  know  what  he  wants,  which  is  somewhat  like 
the  "public-be-damned"  attitude  of  large  public  utility 
companies  only  a  few  years  ago. 

\\'ith  the  proper  cooperation  between  the  departmeiits 
that  develop  and  manufacture,  and  those  that  dispose  of 
the  product  the  biggest  and  most  profitable  results  are 
obtainable.  A  plan  to  bring  the  men  of  these  depart- 
ments together  at  times  will  help  to  eliminate  little  an- 
tagonisms. If  an  idea  comes  in  from  Fred  Smith  of  the 
southern  office,  it  will  receive  more  attention  if  Fred 
Smith  is  personally  acquainted  with  the  works"  force. 

If  the  outside  men  are  brought  into  the  factory  peri- 
odically they  will  realize  the  conditions  and  limitations  of 
manufacture  and  will  not  be  so  liable  to  make  foolish 
suggestions,  nor  be  so  willing  to  offer  to  some  fussy 
prospect  something  a  little  special  just  because  this  pros- 
pect wants  it  and  not  l)ecause  the  standard  line  does  not 
oft'er  a  product  that  will  meet  the  jirospect's  needs.  If 
the  heads  of  the  shop  departments  will  get  in  touch  now 
and  then  with  the  user  of  the  products  and  the  inarket- 
ing  departments,  they  would  also  realize  more  strongly 
the  fact  that  goods  are  made  to  sell,  and  that  the  pur- 
chaser must  be  interested,  attracted  and  satisfied. 

In  conducting  its  business  ever}'  factory  should  have 
tentative  plans  pointing  out  the  possible  developinent 
of  all  of  its  separate  lines.  Each  line  should  be  carefully 
analyzed ;  the  field  of  use  charted ;  competitive  appa- 
ratus studied  and  characteristics  noted :  and  production 
requirements  covering  stated  periods  estimated. 

If  it  is  decided  to  make  a  special  drive  on  any  one  line 
or  on  a  number  of  lines,  the  above  data  can  be  gathered 
in  a  portfolio  with  additional  outlines  of  the  promotion, 
sales  and  advertising  work,  and  the  results  to  be  accom- 
plished. This  will  require  greater  production  on  the 
line  or  lines  selected  and,  therefore,  the  protluction  de- 
partment as  well  as  the  selling  organization  should  re- 
ceive complete  outlines  of  the  campaigns  not  only  to  pre- 
pare them  but  to  get  them  into  the  spirit  of  the  proposi- 
tion. Charts  showing  periods  of  year  when  campaigns 
will  run  can  be  employed  with  the  desired  productions 
indicated. 

At  intervals,  and  by  means  of  questionaires.  the  out- 
side force  can  be  made  use  of  to  check  up  such  points 
as  may  show  whether  new  lines  could  be  dis])osed  of  in 
the  particular  field  selected  or  whether  certain  changes  in 
design  seem  to  be  warranted  or  necessary.  Particularly 
in  products  of  a  technical  nature  and  those  used  in  in- 
dustrial plants,  the  above  mentioned  coiipcration  between 
the  works'  manager  and  the  selling  organization,  is  es- 
sential— but  it  is  important  enough  for  serious  consid- 
eration in  any  line.    Without  it  any  plant  is  handicapped. 


134 


INDUSTRIAL  MANAGEMENT 


August,  1918 


nnn 


Fe<s 


Fl. 


rn  I  IN  30  days  the  National  I'asli  Rcui>tcr  Com- 
]ianv  of  Dayton.  (_)liio,  added  a  new  Imildint;  to 
its  "i-Diip  of  21).     It  was  needed  \n  rrlicxe  the 


congestion  of  the  wood-workin 
and   to   take   care   of   demand: 


deiiartment 
incident    tii 


it  the 
war    \ 


(Jt    t\V(. 

(>  X  i2-inch  purHns 


Figure  I  shows  its  exterior,  its  general  dimensions  are 
228  X  341  feet  and  it  contains  58,000  square  feet  of  lloor 
area. 
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The  type  of  construction  is  what  is  commonly  known 
as  composite,  the  steel  structure  is  the  Austin  Standard 
No.  3  factory  building  with  the  outer  walls  of  buff 
colored  pressed  brick.  The  general  interior  construction 
is  well  shown  in  Figures  2  and  3. 

Projecting  above  the  roof  of  the  building,  which  is  a 
one-story  construction,  are  three  monitors,  each  13  feet 
in  the  clear.  In  them  are  located 
<iftice  quarters  for  the  superinten- 
dent, foreman  and  supervisor,  to- 
gether with  the  locker,  toilet  and 
bath  rooms. 

The  window  frames  and  sash  are 
of  steel  and  80  per  cent,  of  the  wall 
area  is  glass,  thus  providing  for  a 
maximum  of  natural  light.  The 
lloor  is  constructed  with  a  6-inch 
concrete  base  in  which  2x4  inch 
bevelled  ed,ge  sleepers  are  imbedded 
(in  Id-inch  centers.  Over  this  is  laid 
a  w  linden  sub-tioor  I'/^-inch  thick 
and  a  finish  floor  of  tongued  and 
grooved  13/16-inch  hard  maple.  Be- 
fore laying  the  sub-floor  the  con- 
crete base  was  covered  with  a  heavy 
iiu  coat  of  coal   tar  pitch  to  hold~back 

ground  moisture.  The  roof  is  laid 
-inch  tongued  and  grooved  sheeting  supported  on 
n  8-foot  centers.  The  composition 
roofing  is  I'larrett  specification  with 
a  20-year  guarantee.  The  heating 
s\stem  is  indirect  and  a  number  of 
the  heating  ducts  are  shown  in  Fig- 
ures 2  and  3.  Steam  for  the  air 
heating  stacks  is  supplied  from  the 
power  house  at  a  pressure  of  lyi 
pciunds.  The  lighting  system  is 
made  up  of  200  watt.  220  volt  type 
(/  nitrogen  filled  lamps  with  frosted 
bulbs.  They  are  placed  to  give  a 
factor  of  approximately  one  watt 
per  square  foot  of  floor  area.  The 
current  supply  is  220  volts,  60  cycle. 
The  power  cru-rent  is  440  volt,  3 
phase,  60  cycle.  The  motors  are 
standard,  and  rated  at  30  horsepow"er 
each. 

The   method  of   supporting  coun- 
ini\(j  ter    shafts,    line    shafts    and    other 

overhead   fixtures   is   best   shown   in 
h'igure  2.     It  is  substantial  and  accessible. 

Figure  4  is  a  \iew  of  one  of  the  wash  rooms  showing 
the  t}pes  of  lavoratories  and  shower  baths  that  have  been 
installed.     It  is  perhaps  worth  not- 
ing that  the  floors  of  these  lavatory 
rooms  are  of  mastic. 

This  type  of  construction  was 
adopted  because  it  was  desirable  to 
have  uniform  natural  light  over  the 
whole  floor,  and  second  it  was  de- 
sirable to  get  the  auxiliaries  and  the 
service  de[)artment  into  the  moni- 
tors, thus  away  from  the  machine 
tliior  and  give  an  unobstructed  work- 
ing space. 

The  designers  have  worked  out 
their  problems  with  skill  and  in  a  way 
that  should  prove  highly  satisfac- 
tory to  managers  and  operatives 
alike. 
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The   High   Cost  of  Power 

By    C.    M.    Garland 

Consulting   Engineer 

iHROUGHOUT  the  country  there  are  numerous 
power  installations,  particularly  of  small  and 
medium  size,  in  which  the  cost  of  power  is  ex- 
cessive. This  high  cost  in  these  installations,  as  a 
rule,  is  never  understood  by  the  management.  In 
some  instances  they  buy  the  best  equipment  that 
mone\'  can  buy  and  spend  much  more  upon  an 
installation  than  is  actually  necessary,  and  yet  fail 
completely  to  obtain  an  economical  plant.  Others 
buy  the  cheapest  equipment  possible,  spend  only 
about  one-half  the  amount  necessary  to  build  a  first- 
class  plant,  and  they,  also,  cannot  understand  why 
the  cost  of  power  is  high. 

It  is  the  purpose  of  this  article  to  illustrate  by 
examples,  taken  from  the  writer's  experience,  why, 
in  such  cases,  the  cost  of  power  is  high.  The  build- 
ing of  an  installation  to  produce  power  without  re- 
gard to  economy,  is  a  very  simple  problem.  The 
building  of  a  power  installation  to  produce  the  maxi- 
mum economy  consistent  with  local  conditions,  is  a 
very  complex  one. 

The  economy  of  a  power  installation  begins  on 
the  drawing  board  and  from  the  time  the  first  line  is 
drawn  until  the  plant  is  thrown  into  the  scrap  heap, 
the  price  of  economy  is  active,  intelligent,  experi- 
enced and  untiring  vigilance. 

The  examples  which  follow  are  representative,  and 
as  a  rule  fall  into  that  class  wherein  a  loss  of  a  few 
thousand  dollars  annually  in  the  coal  bill  is  brought 
about  through  some  error  in  the  original  design  or 
construction.  To  correct  this  error  in  the  original 
design,  it  is  necessary  to  invest  such  an  amount  in 
changes  that  the  interest  on  the  investment  largely 
ofifsets  the  increased  economy  in  the  use  of  fuel.  In 
other  words — the  original  error  results  in  a  loss 
that  the  plant  must  labor  under  through  its  existence. 
The  examjjles  follow: 

Ex.\MPI.F.  NUMP.FR    I 

The  management  bought  the  best  ajiparatus  that 
money  could  buy.  Their  load  was  uniform,  24  hours 
per  day.  The  owner,  with  the  assistance  of  the  man- 
ager and  the  salesman  of  the  apparatus,  engineered 
the  work.  The  owner,  not  an  engineer,  had  read 
about  the  great  reduction  in  plant  cost  and  increase 
in    earnings    that    could    be    brought    about    through 


operating  at  high  boiler  capacities,  that  is.  at  200  or 
300  per  cent,  rating  such  as  are  obtained  on  peak 
loads  in  central-station  operation.  The  boilers  and 
stokers  were  A  Xo.  i  and  designed  to  operate  at  200 
per  cent,  rating  continuously.  Aside  from  a  poor 
piping  layout  and  a  few  minor  details,  the  plant  was 
in  fair  operating  condition. 

However,  a  few  months  operation  disclosed  the 
fact  that  the  plant  was  not  economical  either  in  fuel 
or  in  upkeep.  The  repairs  on  boilers  and  stokers 
were  excessive.  No  economizers  had  been  installed 
and,  at  the  high  capacities  required  24  hours  per 
day,  the  flue  gas  temperatures  were  close  to  600 
degrees  F.  The  plant  demonstrated  that  while  it  is 
possible  to  operate  equipment  for  short  periods  at 
high  capacities  and  obtain  economical  results,  it  is 
not  possible  to  do  the  same  thing  continuously  and 
obtain  either  satisfactory  service  or  economy  in 
operation.  A  plant  for  full  load  24  hour  operation 
should  ha\e  been  designed  so  that  the  boilers  would 
not  have  to  carry  more  than  150  per  cent,  of  rating, 
and  economizers  also,  in  all  probability,  should  be 
installed.  In  the  present  case  the  installation  of  75 
per  cent,  more  boiler  capacity  greatly  improved  con- 
ditions, although  I  he  fuel  consumption  remained  about 
6  per  cent,  high,  owing  to  the  lack  of  economizer?. 

If  in  the  original  design  a  less  expensive  and  less 
economical  boiler  had  been  installed  with  econ- 
omizers and  the  proper  proportion  of  electrically 
operated  auxiliaries,  the  first  cost  would  have  been 
no  greater  than  the  final  cost  after  the  necessary 
additions  were  made,  and  a  saving  of  6  per  cent,  in  the 
fuel  would  have  resulted. 

In  a  properly  designed  plant  under  the  conditions, 
only  sufficient  steam  operated  auxiliaries  should 
have  been  installed  to  supply  steam  for  raising  the 
temperature  of  the  feed  water  to  a  maximum  of  T  50 
degrees.  The  economizers  could  then  have  utilized 
the  maximum  heat  in  the  waste  gases  with  a  mini- 
mum amount  of  heating  surface,  thereby  keeping 
down  the  first  cost  of  the  plant,  lowering  the  fuel 
consumption  about  6  per  cent.,  or  effecting  a  net 
saving  of  $6,000  a  year  in  the  operation. 
Ex.MIPLF.  No.  2 
In  this  case  they  bought  the  best  that  money  could 
buy  in  equipment.  Their  service  was  poor  and  their 
fuel  bill  was  30  per  cent,  too  high.  This  represented 
an  annual  loss  of  $21,000.  The  work  was  engineered 
by  one  of  their  operating  engineers,  a  so-called 
"practical  engineer."  and  the  plant  manager,  assisted 
by  the  salesman  of  the  apparatus.  They  installed 
hand-fired  grates  instead  of  stokers.  The  boiler'k 
were  set  too  low  over  the  grates  for  the  fuel  avail- 
able, and  the  stack  was  50  feet  too  short  for  good 
practice  without  economizers.  An  economizer  was 
installed,  however,  and  the  flue  connection  to  the 
economizer  was  taken  off  in  such  a  manner  as  to 
produce  an  excessive  amount  of  friction  loss  which, 
combined  with  the  low  height  of  stack  and  the  low 
temperature  of  the  gases  leaving  the  economizer,  re- 
sulted in  insufficient  draft  to  produce  the  capacity 
desired.  The  low  setting  resulted  in  the  volatile 
matter  from  the  coal  burning  in  the  tubes  jin^ducing 
a  high  temperature  in  the  gases  leaving  the  boilers, 
a  high  percentage  of  CO  and  clouds  of  black  smoke. 
The  results  were  so  poor  that  the  economizer 
people  were  called  in  for  consultation.  Thev  recom- 
mended induced  draft  equipment.  This  was  installed 
and  connected  to  the  economizer  with  a  l)v-pass 
arrangement    for    cutting    out    the    fan.      Xo    change 
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was  made  to  the  original  breeching.  This  equip- 
ment, costing  roughly  S20,ooo,  increased  the  draft 
about  38  inch  and  required  a  125  h.p.  engine  to 
operate.  There  was  no  material  decrease  in  coal 
consumption. 

This  plant  could  have  been  installed  properly  in 
the  first  place  at  an  additional  cost  of  about  $8,000. 
In  the  installation  of  the  induced  draft  equipment 
$20,000  was  throv\n  avva\.  To  have  made  the  plant 
right  after  this  expenditure  meant  a  further  expendi- 
ture of  about  $40,oo<j.  As  the  boiler  settings  and 
roof  of  the  building  must  be  raised  and  the  piping 
redesigned.  The  plant  had  been  in  operation  for 
three  years,  and  the  total  loss,  including  the  loss  of 
fuel  and  the  cost  of  the  changes,  amounted  to 
$I20,0(»  rdughly. 

Ex  AMl'LE   Xo.   3 

It  is  nut  an  unusual  thing  to  fin<l  a  plant  that  is 
well  designed  and  constructed  but  ]joorly  operated, 
as  this  example  will  illustrate.  The  [)lant  had  been 
placed  first  in  the  hands  of  an  operating  engineer, 
who  was  capable  enough  as  a  mechanic  but  who  had 
no  idea  of  boiler-room  economy  and  the  j)rinciples 
of  combustion.  There  was  ample  boiler  capacity 
installed,  but  he  had  difficulty  in  carrying  the  load, 
and  there  were  man\'  interruptions  of  service  due 
to  shut-downs  on  account  of  low  steam  pressure.  The 
fuel  consumption  was  50  per  cent  high.  The  engineer 
was  discharged  and  an  inexperienced  technical 
graduate  was  substituted. 

The  technical  man  knew  something  about  com- 
bustion and  made  some  sa\ing  at  the  start  in  the 
fuel  bill.  The  mechanical  condition  of  the  plant, 
however,  deteriorated  rapidly,  and  through  a  general 
lack  of  knowledge  and  experience  of  boiler-room 
operation  the  boilers  and  pipelines  became  clogged 
with  mud.  In  the  course  of  about  six  months'  time 
the  plant  was  practically  out  of  running.  A  general 
overhauling  requiring  several  months  to  accomplish 
brought  about  proper  conditions  of  operation  and 
an  experienced  operator  was  placed  in  charge.  The 
loss  in  fuel  during  the  first  one  and  one-half  years 
of  operation  amounted  to  approximately  $20,000,  and 
the  cost  of  placing  the  plant  in  good  operating  con- 
dition was  roughly  $3,000. 

Ex.\MPLi-  Xri.  4 

The  management  bought  the  cheapest  that  they 
could  buy,  got  what  information  they  could  from 
the  salesman  of  the  apparatus,  and  engineered  the 
work  themselves.  To  avoid  the  cost  of  condensing 
equipment  which  necessitated  the  installation  of  a 
spray  pond,  they  installed  non-condensing  equip- 
ment. The  boiler  and  stoker  combined  were  the 
cheapest  and,  unfortunately,  also  the  most  un- 
economical. If  the  stoker  was  not  discharging  20 
per  cent,  (if  the  fuel  into  the  ash  pit  it  was  letting 
200  per  cent,  excess  air  through  the  grates.  The 
boilers  were  single  baffled  afifairs  and  would  have 
been  satisfactory  if  they  had  been  supplemented 
with    economizers.      These   were   omitted,    however. 

The  combined  efficiency  of  the  boiler  and  stoker 
was  under  50  per  cent.  While  every  eflfort  had  been 
made  to  keep  down  the  cost  of  the  plant,  the  pipe 
lines  were  twice  the  size  required  and  steam  cover- 
ing was  not  used.  The  fuel  consumption  of  the 
plant  was  three  times  what  it  should  have  been  but 
the  price  of  fuel  was  fortunately  low.  The  annual 
loss  amounted  to  about  $15,000.  It  would  cost 
$80,000  to  make  the  plant  right;  $40,000  would  have 
made  it  right  in  the  first  place. 


Example  No.  5 

In  the  building  of  power  plants  the  foundations 
and  buildings  are  frequently  items  through  which 
serious  losses  are  incurred.  In  the  case  of  founda- 
tions, designs  for  these  should  never  be  made  until 
borings  have  been  taken  to  determine  the  character 
of  the  soil.  Contracts  should  never  be  let  for 
foundations  on  a  culiic  yard  basis  without  designs 
based  on  actual  knowledge  obtained  from  borings. 
In  the  case  of  buildings,  particularly  buildings  of 
steel  or  concrete,  contracts  should  never  be  let  on 
a  ]jer  i>ound  basis  without  detailed  designs. 

If  foundations  are  made  too  light  for  the  soil, 
settlements  invariably  occur.  These  are  likely  to 
entail  considerable  loss.  If  foundations  are  made 
heavier  than  necessary  mone\-  is  wasted. 

E.xam])le  5  illustrates  conditions  that  frequently 
occur  through  the  improper  handling  of  contracts 
for  foundations  and  buildings.  The  foundations  and 
excavations  had  been  let  on  a  cubic  yard  basis  with- 
out an  investigation  of  the  soil  and  without  com- 
plete plans.  The  steel  work  for  the  building  had 
been  let  on  a  per  pound  basis  without  detailed  plans. 
The  owners  became  alarmed  at  the  cost  of  the 
foundations  and  the  cost  of  the  steel  work,  which 
greatly  exceeded  their  estimates.  Investigation  of 
ccimlitions  re\ealed  the  fact  that  the  contractors  had 
found  a  little  sand  in  their  excavations  and  had  led 
the  management  to  believe  that  large  reinforced 
floating  foundations  were  necessary  to  carry  the 
loads.  An  independent  investigation  showed  that 
from  two  to  three  times  the  amount  of  concrete 
really  required  had  been  poured. 

An  investigation  of  the  steel  work  showed  that 
approximately  30  per  cent,  more  steel  had  been 
loaded  on  to  the  building  than  was  actually  required. 

The  open  contracts  based  solely  on  the  per  yard 
and  the  per  pound  basis,  respectively,  had  laid  the 
owners  open  to  this  extortion  on  the  part  of  the 
contractor.  The  more  the  contractor  put  in,  the 
more  he  got.  A  contract  of  this  form  is  always  an 
incentive  to,  and  pays  a  premium  on,  dishonest 
work.  It  is,  therefore,  surprising,  the  number  of  such 
contracts  that  ai  e  executed  by  men  ordinarily  considered 
keen  in  business  matters. 

It  is  likewise  equally  poor  business  judgment  in 
the  letting  of  contracts  for  buildings  and  foundations 
to  let  these  on  a  purely  competitive  lump  sum  basis 
without  carefully  made  dimensioned  plans,  as,  in 
this  case,  the  contractor  who  dares  to  put  in  the 
flimziest  structure  will  obtain  the  contract. 

As  stated  in  the  beginning  of  this  article,  the 
economy  in  power  generation  begins  on  the  drawing 
hoard.  A  plant  that  is  not  built  right  in  the  be- 
ginning can  never  be  made  to  produce  power  as 
cheaply  as  a  plant  properly  constructed.  The  ma- 
jority of  small  and  medium  sized  plants,  and  a  few 
large  ones,  labor  under  burdens  of  the  nature  above 
described.  The  fault  lies  in  the  engineering,  and  as 
a  rule  the  blame  rests  on  the  management.  The 
average  manager  does  not  realize  the  expense  in- 
volved in  the  proper  engineering  of  a  power  installa- 
tion, no  matter  how  small. 

The  total  engineering  cost  on  small  plants  may 
easily  represent  15  per  cent,  of  the  cost  of  the  plant. 
On  large  installations  it  may  drop  to  as  low  as  7  or 
8  ])er  cent.  The  writer  is  aware  that  numerous 
l">lants  are  so  called  "engineered"  for  fees  ranging  as 
low  as  2  and  3  per  cent.  The  answer  to  this  is  that 
the  plants  are  not  "engineered." 
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in  Factory  Costs  When  Materials, 
'^  are  Changing 


When  the  various  items  entering  into  manufacturing 
costs  are  varying  as  rapidly  as  they  are  at  present, 
some  system  must  be  devised  for  taking  into  account 
these  fluctuations  in  the  estimated  costs  of  product.  II 
is  obviously  impossible  to  revise  detailed  costs  at  too 
frequent  intervals.  The  author  describes 'a  system  in 
successful  use  for  computing  increases  and  decreases  in 
cost  of  material,  labor  or  burden  and  calculating  per- 

'OT  many  manufacturing  companies  employing, 
say,  over  a  thousand  men,  are  so  fortunate  as  to 
have  an  entirely  unified  product  and  so  manufac- 
ture only  a  single  article.  In  such  cases  a  cost  system 
presents  no  particular  difficulty  and  the  cost  data  may 
readily  be  maintained  accurately  and  up-to-date  at  all 
times.  But  where  a  diversified  product  is  manufactured 
covering  a  multitude  of  sizes,  made  from  all  kinds  of  raw 
materials  and  requiring  a  long  series  of  operations  per- 
formed in  difi'erent  departments,  then  the  compiling  of 
accurate  cost  data  becomes  a  complicated  matter,  re- 
quiring a  large  and  well  organized  staff  of  experienced 
cost  clerks  to  handle  it  satisfactorily. 

And,  after  the  data  have  been  compiled  by  several 
months'  labor  they  may  soon  get  out-of-date  due  to 
changing  conditions.  This  has  been  particularly  true 
during  these  last  few  years  on  account  of  the  unsettled 
conditions  of  the  raw  material  market.  Take,  for  ex- 
ample, copper  quoted  in  the  middle  of  1914  at  about 
12  cents  per  pound,  it  rose  from  week  to  week  until  it 
reached  36  cents  a  pound  or  more.  The  curve.  Figure  i, 
is  given  to  illustrate  the  phenomenal  rise  of  product  con- 
sisting to  a  large  part  of  copper  in  the  form  of  wire, 
bars  or  sheet,  as,  for  instance,  electrical  apparatus  would 
have  different  factory  costs  and  consequently  dift'erent 
sales  price  in  proportion  as  the  important  raw  materials 
change  in  cost.  Steel,  entering  largely  into  tlie  manufac- 
ture of  electric  apparatus,  in  the  form  of  sheet  steel  lam- 
inations and  forgings,  has  gone  from  around  $1.50  to  $8 
or  $10.  The  lower  curve  of  Figure  i  shows  the  rapid 
rise  in  the  price  of  electrical  sheet  steel  during  the  period 
from  July,  191 5,  to  July,  1917.  Cast  iron,  brass,  tin, 
mica,  all  have  been  subject  to  such  frequent  and  sudden 
fluctuations  that  a  carefully  compiled  cost  record  is-ren- 
dered  useless  after  very  short  periods.  In  fact,  the 
changes  have  been  so  rapid  that  between  quoting  and 
selling,  or  between  the  closing  of  a  contract  and  the  pur- 
chasing of  raw  materials,  the  price  relations  may  have 
changed  entirely.  Inaccurate  records,  are  not  only  of 
no  value,  they  are  worse,  for  actual  losses  may  be  in- 
curred by  under-estimating  factory  costs. 

What  has  been  said  about  material,  applies  in  a  similar 
way  to  the  other  two  component  parts  of  the  item  of 
factory  cost,  namely,  labor  and  overhead  expense. 
Labor  rates  have  in  view  of  market  conditions  and  short- 
age of  the  available  labor  supply  undergone  rapid 
changes.  Many  manufacturers  have  granted  rate  in- 
creases, either  outright  or  in  the  form  of  bonus  and  pre- 
mium percentages.  It  is  neces.sar>'  to  take  care  of  these 
factors  in  calculating  manufacturing  costs,  just  as  soon 
as  the  rate  increases  have  been  decided  on  by  the  man- 
agement. In  a  similar  way  dei^artmental  overhead  ex- 
penses and  the  /^ro  rata  share  of  the  general  burden  have 


ti-'...;;.^    ;_.    representative   sizes  of  a  line   of  product, 
which  by  interpolation  are  applied  to  the  other  sizes. 

Mr.  C.  W.  Starker  has  for  many  years  been  a  mem- 
ber of  the  staff  of  the  largest  manufacturing  organiza- 
tions in  this  country  and  he  has  developed  comprehen- 
sive systems  of  costs  analysis  for  manufacturing  pur- 
poses. He  has  contributed  to  many  technical  journals 
and  his  articles  arc  well  known   to  our  readers. 

changed  from  time  to  time,  in  view  of  increased  produc- 
tion or  rearrangement  of  manufacturing  sections,  addi- 
tions of  new  departments,  etc. 

It  is  obvious  from  the  above  that  under  these  change- 
able conditions  it  becomes  a  difficult  and  at  the  same 
time  very  important  matter  to  maintain  cost  figures  ac- 
curately and  up-to-date  at  all  times.  Taking,  for  in- 
stance, the  case  of  electric  motors,  the  field  of  medium 
sized  industrial  motors  alone,  ranging  from  about  2  to 
150  horsepower,  covers  some  3000  different  standard 
ratings  with  a  large  number  of  special  ratings  and  me- 
chanical modifications.  Every  one  of  these  units  con- 
sists of  some  50  to  75  elements.  The  materials  include 
copper  , sheet  steel,  cast  iron,  malleable  iron,  cast  steel, 
axle  steel,  open-hearth  steel  plate,  brass,  mica,  babbitt, 
insulating  material,  cables,  etc.  The  necessary  manu- 
facturing departments  include  foundries  for  cast  iron, 
steel  and  brass,  forge  shop,  punch  shop,  machining  de- 
partments, winding,  assembling  and  testing  departments. 
It  is  obvious  that,  entirely  aside  from  the  necessity  of 
keeping  down  the  expense  of  accounting,  it  would  be  a 
physical  impossibility  to  have  a  staff  of  clerks  revising 
ths  entire  list  of  operatons  and  materials  every  few- 
weeks  for  all  the  elements  of  these  thousands  of  differ- 
ent sizes  of  apparatus.  Furthermore,  ready  means  must 
be  provided  in  an  efficient  cost  system  for  telling  the 
factory  cost  of  a  product  under  conditions  as  they  will 
probably  exist  when  an  apparatus,  sold  on  contract,  is 
actually  started  in  the  process  of  manufacture  and  the 
raw   materials   purchased. 

Principle  of  the  B.\rometric  System 

With  this  end  in  view  the  so-called  barometric  cost 
system  has  been  developed  and  used  for  a  considerable 
period  with  excellent  success.  The  basic  idea  is,  as  the 
name  implies,  to  provide  a  flexible,  sensitive  method  of 
telling  immediately  the  influence  of  market  and  manu- 
facturing conditions  upon  selling  price  and  profits,  much 
as  a  barometer  indicates  the  trend  of  the  weather  on  the 
basis  of  changes  in  atmospheric  conditions.  So  far  as 
material  is  concerned  our  purpose  is  accomplished  by 
segregating  first  the  various  kinds  of  material  used  in 
the  apparatus,  giving  the  number  of  pounds  gross  weight 
for  each  and  the  base  price  and  total  value  of  each  ma- 
terial at  a  certain  date.  Any  corrections  or  revisions  of 
these  figures,  from  time  to  time,  are  entered  in  the  suc- 
ceeding columns,  giving  the  date  when  the  correction 
was  made.  Similarly  we  record  in  the  table  the  different 
departmeiUs  performing  work  on  the  a]iparatus  and  give 
the  amount  of  flat  labor  cost  in  each  dc])artmcnt  as 
shown  in  the  illustration.  The  corrections  are  made  in 
succeeding  columns  at  different  dates  as  may  become 
necessary  by  a  change  occurring  in  the  labor  rates.   Next 
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we  give  the  overhead  percentages  used  for  each  depart- 
ment at  a  giVen  date  and  the  total  amount,  making  again 
corrections  as  they  become  necessary.  From  these  fig- 
ures the  total  amount  of  change  in  material  or  labor  cost 
and  overhead  can  be  calculated  quickly  and  a  percentage 
established  for  the  total  increase  or  decrease  relative  to 
the  previous  factory  cost  of  the  individual  unit.  With 
the  barometric  cost  system  a  number  of  typical  sizes  or 
ratings  are  selected  in  a  manner  similar  to  that  described 
in  connection  with  a  system  of  analyzing  manufacturing 
costs  published  in  Indu.stri.4l  M.\n.\gemext,  August, 
1 91 7. 


25  S. 
20  9 


Sept,l914.  Jon.,l9IS,  Jan,l916.  J(!n,BI7.nar,BI7,  Jull|,l9l7. 

FK;.     I.       (.K.\PH1C    REPRESENTATION    (IF    RISE    IN    COST    OF    MATERIALS 

The  percentages  of  increase  or  decrease  are  calculated 
for  each  of  these  selected  typical  sizes  and  it  has  been 
found  that,  with  a  uniform  design  and  construction  of 
all  sizes,  interpolation  permits  a  very  satisfactory  and 
sufficiently  accurate  calculation  of  the  new  factory  cost 
for  all  the  intervening  sizes.  The  main  advantage  and 
object  of  this  barometric  costs  system  is  that  these  fig- 
ures are  obtained  at  a  moment's  notice  for  any  condition, 
existing  or  anticipated,  of  the  labor  or  material  market 
and  for  any  of  the  many  diiTerent  sizes.  It  is  not  in- 
tended to  do  away  with  the  thorough  calculation  and  re- 
vision of  all  the  costs  at  reasonable  intervals.  From  time 
to  time  a  thorough  going  over  of  all  the  detail  figures 
is,  of  course,  required  for  all  the  typical  cases  selected 
as  "barometer  units."  The  intention  is  merely  to  length- 
en these  intervals  and  to  provide  a  ready  means  for  tak- 
ing into  account  changing  conditions  of  basis  costs,  so 
as  to  obtain  a  factory  cost  sufficiently  accurate  for  use 
as  a  basis  for  establishing  selling  prices  and  for  billing 
to  the  general  stores.  It  is  interesting  to  note  that  while 
in  normal  times  the  base  prices  of  the  raw  materials  re- 
main fairl}-  constant  and  the  labor  costs,  if  anything,  re- 
quire corrections  from  time  to  time,  the  case  has  been 
reversed  during  the  last  few  years.  Raw  materials  have 
soared  to  unheard  of  prices  and  the  labor  rates  although 
very  much  increased  have  to  an  extent  been  oiTset  Iiy 
the  increased  value  of  production. 

A  graphical  illustration  usually  is  more  .striking  and 
gives  a  better  impression  to  those  who  do  not  have  the 
time  or  do  not  care  to  go  through  a  mass  of  figures.  In 
Figure  2  is  illustrated,  as  an  example,  assumed  changes 
in  the  cost  of  raw  material,  labor  and  overhead,  giving 
also  the  selling  expense,  profit  and  sales  price  at  assumed 
dififerent  periods  of  the  year.  From  the  foregoing  the 
curves  will  be  readily  understood.  The  values  are  plot- 
ted in  cumulative  form,  that  is.  the  vertical  distances  be- 
tween the  curves  gives  the  amount  of  the  particular  item 
and  these  \alues  are  added  to  one  another.  The  rise  in 
cost  is  indicated  by  the  difference  in  the  length  of  the 
ordinates.  Changes  in  prices  of  various  materials  may 
occur  at  different  times  as  will  be  noted  in  the  curves. 
The  effect  of  a  sudden  increase  in  labor  rates  is  also 
shown.  The  average  overhead  percentage  may  actually 
be  lower  due  to  increased  production,  but  it  will  be  noted 
in  the  curves  that  the  actual  amount  of  overhead  expense 
absorbed,  that  is,  the  ])roduct  of  flat  labor  and  the  over- 


head percentage  still  shows  an  increase.  A  similar  con- 
sideration applies  to  the  percentage  and  actual  amount 
of  selling  expense,  justified  by  the  fact  that  these  ex- 
penses, due  to  general  conditions,  increase  more  than 
proportionately  to  the  increase  in  \olume  of  business. 

.'\s  the  sales  price  of  necessity  remains  constant 
through  a  certain  period  of  time,  even  though  the  cost 
of  a  product  is-  creeping  up  continuously,  it  follows  that 
a  point  is  reached  from  time  to  time  where  the  profit 
approaches  zero  and  an  increased  price  becomes  a  neces- 
sity. This  is  readily  seen  by  reference  to  the  curve. 
For  the  price,  sales  and  executive  departments  it  is  very 
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interesting  to  follow  on  such  curves  the  changes  in  the 
cost  of  the  product  and  the  influence  of  such  changes 
upon  the  margin  of  profit.  The  curves  tell  at  a  glance 
when  an  increase  in  the  same  price  will  become  neces- 
sary to  maintain  reasonable  profits.  In  these  days  of 
rapidly  rising  prices  of  practically  all  commodities  the 
purchaser  at  times  feels  that  the  increase  is  unwarranted 
and  made  arbitrarily.  A  look  at  the  curve  will  be  more 
convincing  than  many  words  of  apology  on  the  part  of 
the  salesman.  He  can  point  to  the  fact  that  the  increase 
in  sales  price  is  established  in  a  scientific  manner  and 
based  on  unrefutable  facts.  It  may  be  shown,  assum- 
ing this  to  be  the  case,  that  as  a  matter  of  fact  the  in- 
crease in  price  has  not  kept  pace  with  the  increased  cost 
of  raw  material  and  labor,  even  if  those  two  items  were 
partly  offset  by  more  efficient  production  and  increased 
output. 

While  in  F'igure  2  the  changes  in  cost  are  shown  for 
one  unit  of  apparatus  and  recorded  as  they  occurred 
from  time  to  time,  in  F'igure  3  is  a  sort  of  summary. 
These  curves  express  the  total  change  between  the  begin- 
ning and  end  of  a  certain  period  of  time  and  give  the 
change  in  cost  for  all  the  sizes  of  apparatus  selected  as 
barometric  units,  three  for  the  case  in  hand.  Such 
curves  are  ]iarticularly  instructive  inasmuch  as  they 
show  to  what  extent  labor,  material  or  overhead  have 
affected  the  total  result — the  factory-  cost — and  also 
show  how  a  change,  for  instance  in  the  cost  of  material, 
affects  different  units.  All  values  are  plotted  as  per- 
centage of  increase  or  decrease.  It  will  be  noted  that 
under  the  conditions  assumed  as  basis  for  these  curves, 
due  to  increased  efficiency  in  manufacturing  methods  an 
actual  decrease  in  flat  labor  costs  was  accomplished  in 
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spite  of  repeated  increases  in  labor  rates  and  that  this 
reduction  affected  the  smaller  sizes  to  a  greater  extent 
than  the  larger  ones.  The  overhead  expense,  therefore, 
although  greater  in  percentage,  showed  no  increase  or 
only  a  slight  one.  As  for  material  it  will  be  noted  that 
there  was  a  very  great  advance  in  cost  and  that  this  item 
affected  the  smaller  units  to  a  greater  extent  than  the 
larger  sizes.  This  is  readily  explained  by  the  fact  that 
the  larger  units  contain  a  greater  bulk  of  the  cruder  ma- 
terials.    The  curve  for  factory  cost  shows  how  the  in- 
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crease  in  material  prices  has  to  a  certain  extent  been  offi- 
set  by  the  other  factors  mentioned,  and  shows  how  the 
percentage  of  rise  in  the  factory  cost  is  not  uniform  for 
all  the  sizes  of  a  line,  but  that  a  lower  factor  should 
be  applied  to  the  smaller  sizes.  Intermediate  sizes  are 
readily  interpolated,  if  the  three  sizes  chosen  are  selected 
so  as  to  fairly  represent  the  lower,  middle,  and  upper 
third  of  the  entire  range  of  sizes.  For  greater  accuracy, 
or  where  variations  in  construction  are  to  be  considered, 
it  is  desirable  to  take  more  than  three  representative 
cases  as  barometer  units. 
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Simple  Flc:xiblo   Cof^l  System 
By  G.  W,   (ireenvyood 

Secretary.   United  l-ire   Brick   Company 

DOL'r.TLESS  all  manufacturers  realize  the  imiiort- 
ance  of  knowing  from  an  accounting  stand])oint 
where  they  stand,  which  way  they  are  going,  and  at 
what  rate. 

Because  of  the  increasing  scarcity  of  all  labor  for 
office  work  as  well  as  for  e\ery  other  department,  every 
process  of  shortening  methods  of  accounting  and  cost 
finding  deserves  consideration.  An  investigation  into 
some  other  plan  may  suggest  an  improvement  in  the 
system  one  is  already  using. 

The  following  ])lan  may  or  may  not  be  new,  but  at 
any  rate  in  the  years  of  its  employment  by  the  writer 
since  it  was  first  jilanned  no  accounting  system  so  far 


examined  has  embodied  it,  while  on  the  other  hand  sys- 
tems of  cost  finding  prepared  by  accountants  for  asso- 
ciations appear  to  go  by  circuitous  and  complicated 
routes  to  achieve  the  same  ends. 

The  system  is  applicable  to  any  company  operating 
any  number  of  plants  each  with  any  number  of  depart- 
ments. P)Ut  for  illustration  let  us  consider  a  single  plant 
manufacturing  but  one  class  of  material. 

DmMng  the  month  there  are  incurred  charges  for  direct 
and  indirect  labor,  salaries,  fuel,  raw  material,  supplies, 
repairs  or  replacements,  insurance,  taxes,  etc.  Some  of 
the  charges  niav  apply  wholly  to  the  month  in  which 
they  are  incurred,  while  others,  such  as  insurance  pre- 
miums, may  cover  a  year;  and  taxes,  as  a  rule,  are  paid 
in  a  lump  sum  for  the  entire  year. 

The  first  important  step  in  the  proposed  system  is 
this : 

Charge  all  payments  made,  or  liabilities  incurred,  in 
the  form  of  operating  expenses,  into  one  single  operat- 
ing account,  ivhether  they  apply  to  that  particular  month, 
or  not. 

A  Simple  Illustr.\tiox 

The  next  step  is  to  classify  these  charges,  and  to  en- 
sure their  proper  distribution  later.  Here  is  an  illustra- 
tion which  may  help — In  the  general  post  office  of  Lon- 
don, commonly  called  the  G.  P.  O.,  all  United  States 
mail,  except  for  certain  of  our  larger  cities,  is  put  indis- 
criminately into  sacks  and  shipped  across  the  Atlantic. 
Arriving  here,  all  mail  for  a  certain  state  may,  with  a 
few  exceptions,  be  put  into  sacks  and  started  across  the 
continent.  The  handful  of  mail  for  a  single  village  may 
later  be  tied  in  a  little  packet,  until  finally  a  post  card 
dropped  in  a  pillar  box  in  London  finds  its  way  into  a 
call  box  in  a  little  cross  roads  post  office  in  our  great 
West.  It  is  important,  of  course,  that  every  part  of  the 
address  be  correct,  and  in  addition  that  it  should  be  as 
legible  as  possible. 

In  like  manner  operating  charges  should  be  identified, 
using  numbers,  letters,  or  symbols,  that  the  charge  may 
be  applied  to  the  proper  department  or  operation,  and 
to  as  remote  an  extent  as  the  management:  desires  to  car- 
rv  its  system  of  cost  finding.  This  use  of  symbols  is, 
of  course,  w'ell  known  and  is  extensively  used  by  all  large 
concerns.  Its  use  here  is  only  incidental  to  the  plan 
under  consideration. 

There  is  one  decided  advantage  in  this  system.  It  is 
eciually  eff'ective  if  one  is  satisfied  with  costs  divided  into 
a  few  major  groups,  or  if  one  requires  the  costs  split 
into  minute  details. 

.All  that  is  necessary  is,  that  in  the  list  of  charges,  of 
which  the  total  is  carried  to  a  single  account  in  the 
ledger,  the  identifying  symbols  be  prefixed. 

The  third  step,  a  step  which  may  be  new  to  the 
reader,  is  as  follows:  Take  a  sheet  ruled  with  eight 
columns,  as  shown  in  the  accompanying  drawing.  In 
column  four,  insert  in  black  ink  the  operating  charges 
in  the  list  for  the  month,  distributed  according  to  the 
requirements  of  the  management  op])osite  the  proper 
s\mbols,  the  total  agreeing  w'ith  the  operating  charge 
carried  in  the  ledger  for  the  month.  Consider  one  of  the 
charges,  raw  material  for  example.  .\t  the  close  of  the 
month  there  will  likely  be  a  quantity  on  hand  tiie  value 
of  which  is  to  be  inserted  in  red  ink  in  column  fi\e.  To 
show  the  range  this  system  will  cover,  sujiposc  there  is 
a  bill  for  raw  material  which  is  in  dispute,  the  material 
however  having  been  received  and  used  during  the 
month.  If  it  is  vouchered  up  or  written  u]'  in  an  invoice 
journal  while  it  is  still  ])ending  adjustment,  the  entry 
may  have  to  be  reconstructed  later  together  with  neces- 
.sary,  timetaking  explanations.  If  it  is  omitted  from  the 
current  month's  costs,  it  may  seriously  affect  them  and 
add  an  unfair  burden  to  some  succeeding  month.     Both 
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horns  of  this  dilemma  are  easily  avoided  by  the  system 
here  presented.  Simply  insert  the  approximate  amount 
of  the  invoice  in  column  five,  using  black  ink,  with  an 
explanatory  foot  note. 

The  two  amounts  in  black,  less  the  amount  in  red, 
give  the  net  charge  for  raw  material  to  be  inserted  in 
column  seven.  Dividing  by  the  output  for  the  month 
gives  the  unit  cost  for  column  eight. 

Next  suppose  there  has  been  charged  up  an  insurance 
premium  covering  a  full  year.  The  amount  properly 
applying  to  subsequent  months  is  inserted  as  a  deferred 
charge  in  colunm  si.x,  using  red  ink,  leaving  the  net 
amount  to  be  carried  to  column  seven,  in  black. 
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algebraic  totals  where  there  are  contra  items  in  the  same 
group.  This  is  all  the  more  easily  handled  when  one 
uses  a  machine  which  will  both  add  and  subtract,  thus 
facilitating  the  work  of  totalling  columns  and  of  finding 
the  net  amount  for  column  seven. 

Since  a  deferred  charge  has  the  same  effect  on  the  net 
balance  as  does  the  inventory  of  finished  or  semi-finished 
matrial,  supplies,  etc.,  it  may  not  be  apparent  why  it  is 
advisable  to  distinguish  between  them.  But  they  are  not 
the  same  kind  of  an  asset,  by  any  means.  A  deferred 
charge  for  taxes,  or  for  extraordinary  repairs  and  re- 
placements, would  not  be  a  tangible  asset  in  case  a  con- 
cern went  into  the  hands  of  receivers. 

The  system  above  outlined  can  be  applied — and  by 
the  writer  is  applied —  to  a  company  operating  different 
plants  and  having  different  departments  in  those  plants, 
with  decided  reductions  in  the  actual  work  of  account- 
ing and  cost  finding,  and  with  the  introduction  of  a  flex- 
ibility which  enables  one  more  clearly  and  more  truly  to 
portray  his  costs. 


Costs  per  unit  are  for  convenience  based  on  lOO  units,  .\mounts 
preceded  by  a  minus  sign  (-)  are  to  be  inserted  in  red  ink. 
(x)  Unadjusted  invoice  of  A  B  Co,  amounting  to  about  $200.00, 
showing  how  such  accounts  can  be  taken  into  consideration 
while  they  are  not  ready  to  be  entered. 

Thus  is  avoided  the  plan,  rather  extensively  used,  of 
carrying  a  separate  insurance  account  in  the  ledger  and 
of  transferring  a  fixed  amount  each  inonth  from  it  to  the 
current  operating  cost  account. 

Next,  suppose  that  during  the  month  some  extraordi- 
nary repairs  have  been  made,  the  cost  of  which  should 
properly  be  distributed  over  several  months.  All  that  is 
necessary  is  to  insert  the  deferred  portion  in  column  six, 
in  red. 

These  instances  will  give  some  idea  as  to  the  flexibil- 
ity of  the  system.  The  ledger  is  spared  unnecessary  bur- 
dens.   No  series  of  closing  cross  entries  is  required. 

Some  of  the  Advantages 

Here  is  another  advantage :  In  making  up  unit  costs, 
it  may  happen  that  one  cost  is  abnormally  high  or  low, 
and  upon  investigating  an  error  may  be  found.  Tliis  can 
be  adjusted  by  using  one  of  the  columns,  five  or  six,  with 
an  explanatory  foot  note.  There  is  no  necessity,  so  far 
as  the  costs  are  concerned,  of  recasting  the  previous  en- 
tries or  making  supplementary  entries. 

It  will  be  apparent  that  the  items  in  columns  five  and 
six  are  to  be  carried  to  columns  two  and  three  for  the 
following  month,  the  colors  of  ink  being  reversed,  so  tiiat 
a  deferred  charge  or  an  inventory  at  the  close  of  any 
month  becomes  a  charge  against  the  operations  of  the 
following  month,  and  that  there  is  always  a  complete  tie 
up  of  the  cost  systeiu  with  the  ledger. 

The  object  of  two  different  columns,  five  and  six,  for 
practically  the  same  end,  that  of  modifying  the  charges 
in  column  four,  is  to  keep  the  inventories  and  the  un- 
adjusted accounts  separated  from  deferred  charges.  If 
care  is  exercised  in  collecting  the  totals  of  these  columns 
and  in  making  the  recapitulations,  all  these  items  may  be 
put  in  one  column,  so  that  there  is  but  one  column  in- 
stead of  coluinns  five  and  six,  and  also,  of  course,  only 
one  column  in  place  of  columns  one  and  two. 

In  speaking  of  the  totals  of  columns,   we  refer  to 


The  Present  Fuel  Situation 
By  F.  R  Uehiing 

Secretary  and   Treasurer,  Uehiing  Instrument  Company 

IT  is  recalled  by  all  who  are  in  any  way  familiar  with 
the  subject  that  the  fuel  shortage  of  last  winter,  the 
present  shortage,  and  the  shortage  that  we  will  face 
next  winter,  which  may  be  many  times  more  serious 
than  last,  was  not,  is  not  and  will  not  be  due  to  an  actual 
shortage  of  coal  at  the  mines.  We  have  a  supply  at 
the  source  that  will  meet  every  increasing  demand  for 
generations,  whether  it  be  for  bituminous  or  anthracite. 
We  must,  therefore,  look  to  the  real  cause  of  the  deficit 
and  tr\-  to  realize  in  time  the  seriousness  of  the  situation 
we  are  bound  to  meet  during  the  coiuing  winter,  if  the 
proper  steps  are  not  taken  immediately. 

The  scarcity  of  any  commodity  depends  primarily 
upon  three  things,  namely,  the  supply  available  at  the 
source,  the  cotisumption,  the  transportation  facilities. 
Insofar  as  coal  is  concerned,  there  is  no  question  about 
the  available  supply  at  its  source,  therefore  we  must 
confine  our  thoughts  to  its  consumption  and  means  for 
tratisportation  to  the  consumer.  It  can  be  said  that  the 
transportation  of  fuel  and  its  economical  consumption 
are  the  keystones  which  must  sustain  the  entire  pressure 
of  the  situation,  and  thus  they  represent  two  of  the  most 
important  subjects  before  the  industrial  world  today. 
These  two  phases  of  the  fuel  question  necessitate  the 
attention  of  the  country's  most  able  fuel  economists 
and  transportation  experts.  Their  undivided  efforts, 
coupled  with  the  sincere  and  honest  cooperation  of  all 
concerned,  inust  be  exercised  immediately  to  the  fullest 
extent,  and  the  necessary  cooperative  work  extended 
throughout  the  duration  of  the  war,  if  the  increasing 
demands  on  our  industries  are  to  be  met. 

Production  Depends  Upon  Coal 
Our  gigantic  industrial  machine  on  which  our  Army, 
our  Navy,  our  Allies  and  our  final  destiny  depends,  is 
in  turn  almost  entirely  dependent  upon  an  adequate 
supply  of  coal.  The  necessary  fuel,  which  represents 
the  fundamental  source  of  our  energ}',  must  not  only  be 
supplied  in  the  required  quantity,  but  of  even  greater 
importance,  under  existing  conditions  it  must  be  fur- 
nished at  the  highest  possible  standard  of  purity,  and 
consumed  with  the  greatest  possible  degree  of  economy. 
We  are  today  fighting,  not  a  national  war,  but  a  world 
war,  a  war  which  will  depend  for  its  final  outcome  upon 
the  resources  of  the  western  hemisphere.     Tlie  greatest 
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demand  is  naturally  made  upon  the  richest  and  most  pro- 
ductive resources.  This  means  that  the  United  States 
with  her  recognized  industrial  and  financial  supremacy 
is  depended  upon  to  meet  the  tremendous  requirements 
of  the  world  conflict,  and  to  bring  the  final  battle  for 
"Life,  Liberty  and  the  Pursuit  of  Happiness"  to  a  speedy 
and  successful  end.  The  demand  on  our  industries 
which  are  already  the  greatest  in  the  history  of  the 
world,  will  be  much  greater  as  the  war  continues,  and  in 
all  probability  still  greater  when  victory  has  been  estab- 
lished. Material  and  energy  now  expended  in  the  de- 
struction of  our  enemy  will  later  be  required  to  rehabil- 
itate our  Allies,  who  have  suffered  so  materially  through 
his  ruthless  methods. 

The  facts  of  the  case,  no  matter  what  viewpoint  one 
may  take,  are  that  the  demands  on  our  industries  are 
already  greater  than  can  at  present  be  supplied,  and  that 
the  demands  are  increasing  with  exceptionally  large  in- 
crements. To  meet  a  situation  which  is  of  such  im- 
portance to  us,  and  to  maintain  the  glory  and  position 
which  our  eft'orts  will  have  won  for  us  when  the  war  is 
over,  we  must  cast  aside  and  condemn  forever  the  ex- 
travagance and  carelessness  which  always  seem  to  pre- 
dominate in  an  atmosphere  of  plenty. 

The  primary  causes  of  our  serious  fuel  shortage  are 
scarcity  of  labor  at  the  mines  and  insufficient  transpor- 
tation facilities.  Each  of  these  can  be  materially  re- 
duced in  their  efl:"ect,  if  not  entirely  eliminated,  by  the 
proper  expenditure  of  time  and  effort  during  the  present 
summer  months.  Neither  of  the  above  causes  can,  how- 
ever, be  treated  in  a  direct  manner.  Our  man  power 
is  needed  in  the  trenches  as  fast  as  it  can  be  trained  for 
this  heroic  work,  and  the  longer  the  war  lasts  the  more 
will  the  available  men  for  working  our  mines  be  de- 
pleted. We  can  therefore  not  count  on  much  improve- 
ment insofar  as  increased  man  power  is  concerned  un- 
less radical  legislation  is  efiected  whereby  our  men  at 
home  are  compelled  to  serve  where  they  are  needed 
most. 

Lack  of  Transportation 
The  lack  of  insufficient  transportation  facilities  is  just 
as  serious.  It  is  true  that  increased  equipment  is  being 
provided  as  fast  as  possible,  but  the  requirement  of  our 
rapidly  growing  war  machine,  combined  with  the  re- 
quirements of  our  Allies,  are  also  increasing  at  a  tre- 
mendously rapid  pace.  We  must  then  confine  our 
thoughts  and  efforts  to  ways  and  means  whereby  the  re- 
quired fuel  will  reach  its' proper  destination,  with  the 
assumption  that  transportation  equipment  will  not  be 
more  available  for  coal  betw^een  now  and  next  sprmg 
than  it  is  today.  With  this  assumption  in  mind,  and  the 
Government  doing  everything  possible  to  provide  addi- 
tional equipment,  we  will  be  working  with  a  sufficiently 
safe  margin  to  assure  an  ample  supply  of  coal  for  all 
who  need  it. 

In  following  out  the  above  idea,  which  has  undoubted- 
ly been  in  the  minds  of  many  engineers,  it  will  be  neces- 
sary for  the  fuel  economist  and  transportation  man  to 
cooperate  in  every  possible  manner  with  the  Fuel  Ad- 
ministration which  has  already  done  such  \yonderful 
work  in  preparing  to  meet  the  expected  conditions.  The 
above  three  important  factors  must,  however,  work  hand 
in  hand,  for  the  i)roblem  has  not  yet  been  solved  and 
there  are  only  a  few  short  months  available  before  next 
winter  sets  in.  The  transportation  expert  must  not  leave 
a  single  stone  unturned  in  his  efforts  to  anticipate  the 
transportation  requirements  and  to  provide  the  necessary 
facilities  to  meet  them  on  time.  The  best  men  in  the 
countrv  should  be  detailed  bv  the  Government  for  this 
important  phase  of  the  work.  This  will  provide  the 
margin  of  safety  above  referred  to. 


Work  of  the  Fuel  Economist 

The  fuel  economist,  on  the  other  hand,  must  look  at 
the  situation  from  an  entirely  different  angle.  He  is  not 
a  transportation  expert,  and  must  make  use  of  the  trans- 
portation facilities  as  they  exist,  and  can  only  take  ad- 
vantage of  improved  shipping  conditions  as  they  are 
made  available.  He  can,  however,  cooperate  with  the 
transportation  experts  through  other  channels,  and  with 
him  provide  the  necessary  coal  to  "Keep  our  home  fires 
burning'"  and  our  industries  up  to  their  required  capaci- 
ties throughout  every  month  of  each  year  during  the 
remainder  of  the  war.  The  best  combustion  engineers 
that  the  country  affords  should  be  conscripted,  if  neces- 
sary, and  put  to  work  with  unlimited  authority  on  the 
problem  which  must  be  given  undivided  attention  if 
very  serious  conditions  are  not  to  be  expected  during 
the  coming  winter  months. 

In  normal  times  the  quantity  of  the  coal  that  was 
shipped  to  the  consumer  was  governed  by  his  demand 
for  a  fuel  that  would  best  meet  his  requirements  and  his 
demand,  except  where  affected  by  unwarranted  monopo- 
lies, was  in  turn  met  through  the  governing  factor  of 
competition.  During  the  past  year  conditions  have  been 
materially  changed.  The  consumer  has  been  compelled 
to  take  what  was  shipped  to  him,  or  go  without.  The 
miner  has  taken  undue  advantage  of  the  situation  and 
has  transported  material  which  in  normal  times  he  would 
have  been  unable  to  get  rid  of.  Coal  which  should  con- 
tain not  more  than  lo  per  cent,  of  ash  was  shipped  in 
numerous  instances  with  a  content  as  high  as  40  per 
cent,  or  more,  and  coal  with  a  30  per  cent,  ash  content 
has  been  a  common  occurrence.  By  eliminating  the 
unnecessary  impurities  which  have  consisted  of  almost 
anything  from  slate  to  stone,  and  actual  Mother  Earth, 
we  could  by  this  method  alone  provide  sufficient  addi- 
tional car  space  to  take  care  of  the  anticipated  shortage 
for  the  coming  winter.  It  is  not  onl)'  the  criminal  use  of 
valuable  car  space  for  so  large  a  percentage  of  material 
that  is  absolutely  valueless,  but  a  voluminous  report 
could  be  written  on  the  millions  of  dollars  worth  of 
damage  done  to  equipment  and  loss  in  production 
through  the  use  of  fuel  that  has  been  and  is  still  being 
forced  upon  the  consumer.  ^ 

Penalties  for  Dirty  Coal  '  ' 

It  is  pleasing  to  note  that  the  Fuel  Administration  has 
already  given  serious  thought  to  this  important  phase 
of  the  subject,  and  by  imposing  fair  and  just  penalties 
on  the  mine  owners  (the  effect  of  which  will  soon  be  felt 
as  the  work  goes  on)  it  will  be  realized  by  the  coal  con- 
sumer that  profiteering  of  a  nature  that  affects  the  pro- 
duction of  our  country's  industries  cannot  be  tolerated 
under  any  circumstances,  and  particularly  not  when  we 
are  fighting  a  war. 

As  an  illustration  of  steps  that  have  already  been 
taken,  it  might  be  well  to  refer  to  a  paper  read  at  the 
spring  meeting  of  the  A.  S.  M.  E.  by  Mr.  E.  L.  Cole, 
Secretary,  Conservation  Division,  Federal  Fuel  Admin- 
istration for  Peiin.sylvania,  wherein  he  states  that  during 
the  insjicction  at  destination  a  car  of  I)uckwlieat  contain- 
ing 45  ])er  cent,  impurities  was  delivered  at  a  textile  mill 
in  Philadcl]ihia.  Tlie  fireman  was  unable  to  keep  steam 
above  55  pounds,  the  normal  steam  pressure  being  80 
pounds.  Production  at  the  mill  fell  off  30  per  cent,  and 
the  cost  of  removing  ashes  increased  300  per  cent.  The 
coal  company  was  com]icIlcd  to  rebate  to  tlie  mill  owner 
50  per  cent,  of  the  cost  of  the  coal,  together  with  an 
equal  jiercentage  of  the  freight  and  cartage  cost. 

He  further  made  it  known  that  operators  who  deliv- 
ered coal  containing  excessive  amount  of  impurities  have 
been   subjected  to  various  penalties.     Some  cars  were 
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ordered  hauled  to  the  dumping  grounds  in  I'hihidclphia, 
others  ordered  to  hospitals  and  non-protit  making  in- 
stitutions. A  few  cars  were  delivered  to  churches. 
Many  cars  en  route  to  the  market  were  diverted  back  to 
the  mines.  In  all  cases  the  producing  companies  were 
compelled  to  pay  the  freight  and  cartage  charges  and 
donate  the  coal.  This  action  by  the  State  Fuel  Adminis- 
tration had  a  tremendous  moral  elifect  upon  the  pro- 
ducer, and  strengthened  the  arm  of  the  Federal  inspec- 
tors at  the  mines  because  publicity  was  given  to  each 
case.  Alany  bituminous,  as  well  as  antliracite  oper- 
ators, have  also  been  closed  because  of  the  inferior  fuel 
shipped  therefrom. 

All  that  is  valuable  in  a  carload  of  coal  is  the  heat  it 
contains,  and  the  lower  its  percentage  of  ash,  the  greater 
will  its  heat  value  be.  In  addition  to  this,  if  the  allow- 
able ash  content  in  the  coal  leaving  the  mines  were  de- 
creased by  only  I  per  cent.,  we  would  provide  an  addi- 
tional supply  of  fuel  amounting  to  more  than  6,000,000 
tons.  To  put  it  in  another  way,  by  insisting  on  an  in- 
crease of  only  I  per  cent,  in  the  combustible  of  our  coal 
as  loaded  at  the  mine,  we  would  increase  our  shipping 
facilities  by  16,000  to  20,000  cars  each  month.  Further- 
more, all  the  above  would  be  accomplished  with  prac- 
tically no  increase  in  the  required  labor. 

;  Waste  bv  the  Consumer 

Although  it  is  quite  possible  that  the  ex]iected  short- 
age could  be  met  by  regulating  the  quality  of  the  coal 
shipped  from  the  mine,  there  is  still  another  channel  open 
to  us,  and  it  will  lead  to  the  criticism  of  the  consumer 
with  terms  that  under  present  conditions  should  shame 
him  as  much,  if  not  more,  than  the  first  offender  at  the 
source.  The  miner  can,  of  course,  be  accused  of  clog- 
ging the  shipping  facilities  with  impurities,  and  in  addi- 
tion getting  a  jirice  for  absolutely  valueless  material  at 
the  regular  coal  rate  per  ton,  which  today  is  higher  than 
ever  before  in  the  history  of  the  coal  business.  The  con- 
sumer, on  the  other  hand,  in  the  utilization  of  this  essen- 
tial commodity  unnecessarily  wastes  from  30  to  50  per 
cent,  of  it  at  its  destination.  It  is  hard  to  say  which  is 
the  more  serious  offense.  But  it  can  be  said  without  the 
slightest  question  of  doubt  that  on  the  restriction  of  all 
these  offenses  and  the  proper  punishment  of  the  offend- 
ers, if  necessary,  depends  the  adjustment  of  the  entire 
situation. 

Managers  of  industrial  plants  are  inclined  to  give 
nearly  all  of  their  attention  to  increased  production  and 
thus  forget  the  importance  of  economy  and  conservation. 
This  is  particularly  true  at  a  time  like  the  present  when 
the  demand  for  their  product  is  growing  by  leaps  and 
bounds.  Their  annual  fuel  item,  whether  it  is  $5,000  or 
$500,000,  is  often  considered  a  small  and  inconsequential 
amount  when  compared  with  the  rest  of  their  operating 
expense.  The  installation  of  equipment  that  will  even 
pay  for  itself  a  dozen  times  over  the  first  year,  is  nine 
times  out  of  ten  indefinitely  postponed  unless  it  has  a 
direct  bearing  on  increased  output.  The  sidetracking  of 
any  proposition  that  will  pay  50  to  roo  per  cent,  or  more 
on  the  investment,  is  short  sightedness.  The  facts  of  the 
case  are  that  in  the  majority  of  industries  the  power 
plant  is  not  given  the  technical  attention  which  it  de- 
serves, yet  in  the  boiler  room  where  the  coal  is  actually 
consumed,  there  are  more  possibilities  for  high  percent- 
ages of  saving  than  in  any  other  part  of  the  plant.  Sev- 
eral volumes  could  be  written  on  "Where  and  How  to 
Save  Coal,"  but  space  will  only  permit  mentioning  in  a 
general  way  the  two  most  important  losses.  They  are, 
first,  the  loss  due  to  improper  combustion  (burning  coal 
under  steam  boilers  or  in  any  other  process  of  combus- 
tion) and,  second,  the  loss  due  to  the  extravagant  use 
of  steam  after  it  leaves  the  boiler. 

With  particular  reference  to  combustion  the  biggest 


indix'idual  loss  is  the  sensible  heat  energy  wasted  up  the 
chinmey.  This  item  alone  in  the  average  plant  repre- 
sents considerably  more  than  25  per  cent,  of  the  fuel 
consumed.  The  actual  combustion  of  our  fuel  in  the 
furnaces  of  our  many  plants  is  a  fundamental  reaction 
that  first  liberates  the  energy  which  has  been  stored  up 
for  us  by  nature  in  a  piece  of  coal.  On  this  energy  de- 
pends our  prosperity  and  more  than  that,  on  it  today 
depends  the  satisfactory  operation  of  our  war  machine 
and  the  final  victory  of  democracy  against  autocracy. 

The  first  steps  which  the  coal  consumer  must  take  is 
to  provide  the  means  whereby  he  will  know  what  he  is 
doing  and  thereby  put  an  end  to  guessing.  With  par- 
ticular reference  to  the  two  important  losses  above  men- 
tioned, it  should  be  remembered  that  there  are  instru- 
ments on  the  market  that  will  continuously  indicate  and 
record  the  actual  fuel  wasted  uj)  the  chimnev  for  every 
minute  of  the  24  hours,  so  that  an  autographic  record  of 
any  change  in  the  magnitude  of  this  important  loss  can 
be  kept  on  file  for  every  day  of  the  year.  Instruments 
for  measuring  in  the  same  manner  the  actual  flov^'  of 
steam  to  any  department,  process  or  machines  are  also 
available.  Thus  there  is  no  excuse  for  any  plant  in  not 
knowing  what  the  actual  conditions  are,  and  by  the  au- 
tographic records  above  mentioned,  the  results  of  any 
changes  and  improvements  will  be  on  file,  not  only  to 
satisfy  the  owner  with  a  complete  history  of  his  im- 
])roved  fuel  economy,  but  also  to  present  as  bona  fide 
evidence  that  he  is  doing  his  bit  to  conserve  the  most 
essential  commodity  of  the  hour. 

The  (_)per.\ tor's  Question n.mre 

Again,  to  illustrate  that  the  Fuel  Administration  means 
business  in  dealing  with  the  consumer  of  coal  as  well  as 
the  producer,  reference  should  be  made  to  the  question- 
naire which  will  reach  the  owner  or  operator  of  every 
plant  consuming  fuel.  The  object  of  the  administration 
is  to  find  out  what  the  coal  consumer  is  doing  to  econo- 
mize so  that  definite  action  can  be  taken  accordingly. 
To  state  the  businesslike  method  of  procedure,  the  writer 
can  do  no  better  than  to  quote  from  an  article  entitled 
"Federal  Inspection  of  Pow:er  Plants"  as  follows: 

Arrangements  have  been  made  whereby  inspectors  of  the 
steam  boiler  insurance  companies,  state  factory  inspectors,  en- 
gineering students  from  technical  colleges,  volunteers  and 
others  will  visit  these  plants  and  verify  the  answers  given 
in  the  questionnaire.  Each  plant  will  be  given  a  rating,  based 
upon  the  data  so  obtained.  The  ratings  will  be  divided  into 
five  classes,  and  in  case  of  a  fuel  shortage,  the  plant  that 
has  been  found  to  be  needlessly  wasteful  w-iM  be  one  of  the 
last  to  be  allowed  to  draw  upon  the  available  supply. 

The  Government  further  states  in  reference  to  the 
persistent  waster: 

Why  should  this  man  be  allowed,  through  simple  careless- 
ness, to  burn  twice  as  much  coal  as  he  needs,  making  his 
product  (if  its  selling  price  is  based  on  its  cost  as  it  should 
be)  cost  more  to  its  users,  using  up  many-power  and  railway 
facilities  to  get  coal  to  waste  while  others  suffer  for  the  want 
of   it? 

The  writer  in  conclusion  wishes  to  repeat  with  empha- 
sis that  the  compulsory  shipment  of  fuel  with  the  least 
possible  impurities,  and  compulsory  economy  at  the  point 
of  consumption,  together  form  the  only  practical  solu- 
tion of  the  situation.  Every  possible  cooperation  must 
be  given  the  Fuel  .Administration.  The  im]iortance  of 
its  work  cannot  be  overestimated,  and  its  plans  must  be 
executed  during  the  summer  months,  if  the  vitally  neces- 
sary results  are  to  be  expected. 


The  average  i)roduction  of  bituminous  coal  per  work- 
ing day  (five-day  week)  is  estimated  at  2,052.000  net 
tons,  slightly  lower  than  the  average  during  the  week 
of  June  29th  of  2,057,000  net  tons  and  11  per  cent, 
greater  than  that  of  the  week  of  July  6th,  19 17. — V.  S. 
Gcolofiical  Sun'ey. 
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EmpioymQixl  <^^^  Labor Mairiienance 

/J  special  Deparfment  to  /^id  Employment  ExQCulms 


Service  and  Employment  Manager 
Taylor  Instrument   Companies 

THE  problem  of  the  relationship  between  the  fore- 
man and  the  service  and  employment  manager  is 
summed  up  in  the  one  word,  "Service."  To 
be  successful,  the  employment  manager  must  con- 
\ince  the  foreman  that  one  of  his  chief  reasons  for 
being  in  the  organization  is  to  sei  ve  him  for  the  good  of 
the  industry  through  assisting  him  in  his  problems  of 
personnel. 

One  of  the  most  sacred  functions  which  the  fore- 
man has  held  before  the  advent  of  the  employment 
manager  and  upon  which,  until  recently,  he  has 
believed  much  of  his  success  depended,  was  that  of 
hiring  and  firing.  Quite  naturally  then,  when  an 
employment  department  is  instituted,  he  will  look 
upon  it  with  disfavor  as  an  institution  to  rob  him  of 
one  of  his  privileges.  Immediately  then  the  employ- 
ment manager  faces  an  herculean  task  to  justify  his 
jdace  in  the  organization.  So  it  will  be  wise  for 
him  to  make  haste  slowly. 

The  foreman  in  the  beginning  cannot  be  blamed 
for  his  attitude  of  hostility  toward  the  employment 
manager,  for  he  does  not  know  what  the  employ- 
ment manager's  duties  are.  The  sooner  the  foreman 
is  educated  to  the  wisdom  of  having  an  employment 
department,  the  easier  will  be  the  task  of  the  em- 
ployment manager.  The  cards  must  be  placed  on 
the  table,  so  to  speak,  for  the  inspection  of  the 
foreman  if  the  spirit  of  antagonism  is  to  give  place 
to  cooperation. 

Gettint,  .Vcou.mn'ted 

To  follow  out  the  development  of  the  spirit  of 
cooperation  the  tactful  employment  manager  will 
spend  the  major  part  of  his  time  during  the  first  few 
weeks  in  getting  acquainted  with  the  foremen.  He 
will  learn  of  their  individual  problems  and  study 
their  personal  characteristics.  He  will  endeavor  to 
get  their  viewpoint  by  learning  what  they  have  been 
doing,  so  that  later  they  will  be  more  able  to  under- 
stand him  when  he  presents  his.  The  personal 
equation  enters  so  much  into  the  success  or  failure 
of  the  employment  manager's  work  that  he  cannot 
place  too  much  emphasis  upon  this  point.  .\  few  weeks 
of  preliminarx-  missionary  work  will  have  resulted  in 
better  acquaintance  with  the  foremen  and  a  better 
knowledge  of  their  problems,  so  that  the  time  will  then 
be  opportune  to  call  a  general  foremen's  meeting. 

liUILDING    THK    1'OREMEN's    0RC.\NIZ.\TI0N 

The  organization  of  the  foremen's  group  may  be 
along  various  lines.  In  the  Tycos  plan,  where  the 
idea  of  getting  together  was  new,  it  was  thought 
advisable,  in  order  to  bring  about  a  greater  co- 
oi)cration,  to  include  the  superintendents,  depart- 
ment heads  or  foremen,  and  the  older  sub-foremen. 
In  the  beginning  the  organization  embodied  96  indi- 
viduals.    After  somewhat  over  one  year's  progress 


it  has  now  grown  to  about  110.  Since  its  inception 
the  organization  has  been  meeting  monthly,  these 
meetings  being  held  in  the  factory  dining  room.  Im- 
mediately after  working  hours  the  group,  as  guests 
of  the  firm,  gather  about  the  tables  to  partake  of  a 
fine  supper.  The  officers  of  the  companj-  always 
attend ;  in  fact  the  meetings  are  more  like  a  family 
getting  together  than  a  gathering  of  a  business-like 
nature.  The  usual  program  at  the  meetings  proper 
is  first  the  discussion  of  the  business  topic,  and  then 
a  social  program  which  naturally  varies.  ^lusic  is 
furnished  by  part  of  the  Tycos  orchestra. 

The  purpose  of  the  various  meetings  from  the 
very  beginning  has  always  been  primarilj-  to  develop 
the  spirit  of  good  fellowship  among  the  foremen,  to 
give  the  compan}-  an  opportunity  to  place  before  this 
body  helpful  plans  and  obtain  the  viewpoint  of  foremen 
on   any   policy   which   the   firm   might   contemplate. 

Though  each  meeting  has  played  an  important 
part  in  the  development  of  the  Tycos  group  spirit, 
the  larger  reason  for  success  lies  in  the  proceedings 
of  the  first  two  meetings ;  those  following  have  been 
in  the  nature  of  stepping  stones.  Had  they  not  been 
so  successful,  the  organization  surely  could  not  have 
reached  the  development  it  has. 

Our  First  Meetixg 

W  hat  assistance  the  foreman  could  e.xpect  from 
this  department  and  what  the  policies  of  the  com- 
pany would  be  toward  it  was  fully  set  forth  at  this 
first  meeting.  In  the  development  of  this  topic  two 
points  were  presented  by  the  employment  manager: 
first  as  a  result  of  his  month's  study,  a  review  of 
the  duties  the  foremen  were  performing.  The  more 
important  of  these  were  general  departmental  supcr- 
\  ision  of  production,  machine  maintenance  and  disci- 
])line.  the  setting  of  feeds  and  speeds,  the  burden  of 
instruction  of  new  employees,  the  determination  of 
order  of  work  and  process,  the  i)roblem  of  keeping 
the  percentage  of  scrap  at  a  minimum,  and  the  re- 
sponsibility for  engaging  and  maintaining  the  work- 
force. Placing  this  analysis  before  the  foremen 
caused  them  to  realize  their  problems  in  a  clearer 
way  than  they  had  previously  done,  because  they 
were  virtually  swamped  with  their  manifold  duties. 

The  second  point  developed  was  the  benefit  which 
would  come  to  each  foreman  if  he  availed  himself  of 
the  service  of  the  employment  department.  By  cen- 
tralizing the  engaging  and  dismissal  of  the  work- 
force in  this  deiiartmcnt.  not  on  the  initiative  of  the 
employment  manager,  but  from  instructions  of  the 
needs  as  furnished  by  the  foreman,  it  was  shown 
that  the  following  results  would  tend  to  be  brought 
about  in  their  relation  to  the  industry,  the  foremen 
and  the  workers. 

First,  by  scientifically  studying  the  requirements 
of  a  job,  then  analyzing  individuals  in  an  attempt  to 
find  out  what  ty])e  best  filled  these  requirements, 
thus  seeking  to  place  "round  pegs  in  round  holes," 
the  result  would  be  that  men  became  better  pro- 
ducers and  the  foreman's  production  rating  raised. 
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Secondly,  this  procedure  would  save  the  fore- 
man more  time  in  following  up  new  men  than  did 
the  older  way  of  snatching  in  a  hitor-miss  fashion 
the  first  applicant  who  came  along,  only  to  release 
him  if  he  did  not  fit  into  the  job. 

Third,  that  when  the  employment  manager  en- 
gaged the  working  force  additional  time  was  saved 
to  the  foreman  for  production  supervision,  time  that 
heretofore  he  was  compelled  to  spend  away  from 
his  department  in  order  to  interview  applicants, 
usually  during  the  first  hour  or  two  of  the  morning, 
the  very  hours  so  essentially  important  from  the 
standpoint  of  initiating  the  production  of  the  day. 

Fourth,  the  assistance  to  the  foreman  in  main- 
taining discipline  in  his  department  if  the  final  de- 
cision of  dismissal  rested  in  the  employment  depart- 
ment, for  no  longer  could  the  dismissed  employee 
have  grounds  for  voicing  in  rather  uncomplimentary 
terms  his  opinion  of  the  foreman  in  the  presence  of 
his  fellow  employees. 

In  other  words,  this  procedure  relieved  the  fore- 
man of  being  the  goat  in  such  cases. 

Fifth,  that  dismissal  from  the  organization  to  be 
of  real  value  should  be  of  a  solemn  nature  and  a 
prophylactic  measure  to  build  up  an  efficient  work 
force,  as  well  as  a  means  of  eliminating  the  non- 
producers  and  stemmers  of  efficiency.  To  be  effec- 
tive in  this  respect  the  employees  must  be  brought 
to  realize  that  the  act  was  one  of  keen  deliberation 
and  patience,  and,  therefore,  justifiable.  Tlius  the 
clement  of  fear,  the  destructive  force  in  industry, 
is  minimized  and  the  constructive  force  of  hope  in 
finding  a  real  and  growing  place  in  the  organization 
is  developed. 

Sixth,  that  the  final  decision  on  dismissal,  when 
vested  in  the  employment  department,  often  saved 
the  foreman  against  himself,  in  that  it  tended  to 
obviate  unwise  hasty  action  on  his  part  for  which 
he  was  later  sorry. 

Seventh,  that  in  the  existence  of  any  grievance  be- 
tween the  worker  and  the  foreman  it  was  not  com- 
mensurate with  the  spirit  of  fair  dealing  to  have 
one  individual  act  both  as  complainant  and  judge 
in  the  case,  and  that  when  the  employment  man- 
ager as  the  third  and  disinterested  party  was  called 
in,  many  fancied  grievances  were  cleared  up. 

Eighth,  that  when  the  employment  manager  inter- 
viewed all  quitals  not  only  could  many  valuable 
workers  be  saved  to  the  organization,  but  by  obtain- 
ing data  as  to  the  causes  of  quitals,  steps  of  im- 
mense value  toward  the  elimination  of  the  causes  for 
leaving  would  be  taken. 

All  doubts  as  to  the  benefits  which  would  result 
from  cooperation  with  the  employment  department 
were  thus  swept  away,  and  practically  all  present 
came  forward  to  clasp  hands  with  the  employment 
manager  and  to  express  their  willingness  to  co- 
operate. Many  said  they  were  certain  the  depart- 
ment would  fill  a  long  felt  want.  Best  of  all,  how- 
ever, was  the  atmosphere  of  good  fellowship  which 
filled  the  meeting.  This  spirit  was  accentuated  in 
the  social  program,  including  the  dancing. 

Our  Second  Meeting 

The  second  meeting  was  given  over  to  the  illus- 
tration of  the  cost  of  labor  turnover.  Charts  were 
used  to  bring  forth  more  vividly  the  loss  which  re- 
sulted, implanting  a  clear  belief  in  the  minds  of  the 
foremen  that  the  employment  department  was  a 
necessity,  not  a  luxury. 

The  problem  of  labor  turnover  was  treated  from 
three   ansfles.      First,   it   was   <jiven   from   the   stand- 


point of  its  cost  to  industry.  Such  items  as  the 
actual  cost  of  engaging  the  working  force  by  the 
employment  manager  or  the  foreman,  as  the  case 
might  be,  the  cost  being  greater  in  the  latter  case, 
plus  the  cost  of  medical  examination,  cost  of  reduced 
production  which  necessitated  excessive  plant  space, 
equipment  and  supervision,  added  wear  and  tear  to 
tools  and  equipment,  cost  of  high  percentage  of 
scrap,  the  cost  of  accidents  to  new  men  resulting 
from  their  ignorance  of  plant  safety  measures,  and 
the  cost  of  instructing  the  new  men  were  empha- 
sized. Second,  it  was  presented  from  the  standpoint 
of  the  worker,  treating  principally  of  the  cost  to  him 
from  time  lost  between  jobs  and  of  frequent  moving 
from  one  part  of  the  city  to  another  or  from  city  to 
city.  Third,  the  cost  society  was  compelled  to  pay 
was  briefly  outlined,  such  as  decreasing  efficiency  of 
production  due  to  the  constant  shifting  from  job 
to  job,  causing  ill  feeling,  discouragement  and  bitter- 
ness among  the  workers,  the  relation  of  this  de- 
creased efficiency  to  our  present  war  needs,  and, 
lastly,  how  much  society  was  compelled  to  pay  of 
the  cost  of  the  burden  of  inebriety  and  pauperisrn 
resulting  from  the  turnover  evil. 

The  spirit  of  good  fellowship  which  took  birth  at 
these  two  meetings  has  continued  to  grow  until  now 
there  is  no  difficulty  experienced  when  a  worthy 
measure  is  presented  for  approval.  The  introduction 
of  new  methods  has  been  well  received.  It  is  believed 
this  would  not  have  been  possible  had  it  not  been  for 
the  success  of  the  first  two  meetings. 

Results  of  the  Foremen's  Organization 
As  a  result  of  the  Tycos  foremen's  organization  it 
has  been  found :  first,  that  there  is  a  spirit  of  co- 
operation and  good  fellowship  which  has  grown 
through  the  ability  to  gather  together  and  discuss 
the  problems  of  one  department  in  its  relation  to 
another.  Through  having  become  better  acquainted 
with  each  other,  a  foreman  now  in  seeking  work 
which  has  been  promised  to  him  at  a  certain  time 
by  another  foreman  goes  about  it  in  a  good  spirited 
way  in  upholding  the  second  foreinan  to  his  promise, 
instead  of  the  old  way  when  they  more  or  less  came 
to  swords  points  over  difficulties. 

Second,  the  spirit  of  cooperation  has  not  ended 
with  the  foreman's  group.  Before  the  organization 
was  a  year  old  the  spirit  of  pulling  together  had 
become  so  contagious  that  it  had  spread  to  the  em- 
ployees as  a  whole.  It  has  manifested  itself  in  the 
form  of  the  Tycos  Fellowship  Club.  This  club  was 
organized  three  months  ago  and  already  has  enrolled 
two-thirds  of  the  workers  of  the  plant.  Its  function 
is  to  initiate  and  conduct  all  the  social,  recreational 
and  other  activities  of  the  employees.  It  has  already 
made  a  good  beginning  in  the  development  of  the 
spirit  of  comraderie,  and  its  future  appears  bright. 

Among  the  plans  for  the  continuation  of  the  spirit 
of  good  fellowship  in  the  foremen's  group  during 
the  immediate  future,  the  following  have  already 
been  definitely  or  tentatively  planned.  Mr.  W.  J. 
Kibby.  of  the  C.  E.  Knoeppel  Company  is  to  con- 
tinue his  series  of  talks  on  the  general  theme  of 
getting  together.  To  date  these  have  proven  inter- 
esting and  helpful.  Among  the  topics  for  discussion 
to  be  considered  are  the  problems  of  unsteady  flow 
of  work  between  departments,  the  causes  and  rem- 
edies of  absenteeism  and  tardiness,  the  difficulty  of 
getting  help  to  stay  at  certain  work,  and  the  ad- 
visability of  departmental  meetings  for  the  educa- 
tion of  the  employees  in  the  steps  of  the  manufacture 
of  an  article  and  its  use  in  the  commercial  field. 
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EMPLOYMENT  AND  LABOR  MALXTENANCE 


Employing  the  Employment  Manager 
By  One  of  Them 

ll.^/F'^  ■^-^^'^  ^  '°*  °^  '■^'^  nowadays  about  the  scien- 

^■>y  tific  selection  of  help  and  the  need  of  edu- 
cating foremen  and  department  heads  regard- 
ing the  more  modern  methods  of  employment,  but 
there  is  one  phase  of  this  question  that  the  educators 
have  almost  entirely  overlooked— that  is,  the  educa- 
t'on  of  the  management  to  more  intelligent  methods  of 
selectmg  employment  managers. 

During  the  past  four  months  the  writer  has  been 
endeavormg  to  make  a  new  connection  where  salary 
and  opportunity  are  commensurate  with  growth  in 
ability.  His  experiences  in  interviewing  presidents  and 
general  managers  have  convinced  him  that  if  the  aver- 
age emplo\ment  manager  used  no  more  intelligence  in 
the  selection  of  help  than  some  of  these  officials  have 
shown,  he_ would  not  last  48  hours  on  his  job. 

Most  of  the  writer's  interviews  have  run  something 
like  this : 

"So  you  are  an  employment  manager,  are  vou?" 
asked  the  Big  Man,  leaning  back  in  his  chair  and  re- 
garding the  applicant  curiously,  as  if  he  had  suddenly 
stumbled  upon  the  missing  link  and  didn't  know  quite 
what  to  do  with  it.  "Well,  we  need  an  employment  man- 
ager, but  I  don't  know  whether  you  b.ave'the  qualifi- 
cations or  not." 

Since  they  had  only  known  each  other  about  10  sec- 
onds, the  superhuman  wisdom  of  this  statement  almost 
staggered  the  applicant,  but  he  managed  to  stammer 
out  that  he  understood  their  need  and  that  was  why 
he  called. 

"Well,  what  have  \ou  done?"  queried  the  Big  Man, 
petulantly. 

"At  present,  I  am  director  of  personnel  for  So-and 
So,"  replied  the  applicant.  "And  previous  to  my  pres 
ent  connection,   I  was  associated  with  Blank  &  Com 


pany  for 


years. 


"Hem — yes.  I've  heard  of  them.  Just  what  do  aou 
mean — 'Director  of  Personnel'?"  and  the  Big  Man 
looked  uncomprehendingly  at  his  visitor. 

"In  my  instance,"  replied  the  applicant,  "it  has  meant 
experience  in  the  selection  of  employees ;  analysis  of 
their  qualifications;  job  analysis;  study  of  labor  mar- 
kets and  the  building  up  of  prospect  files;  settlement  of 
complaints,  disagreements,  etc. ;  betterment  work ;  in- 
dustrial housing  promotion ;  safety,  health  and  sanita- 
tion activities;  departmental  organization — in  short,  I 
have  come  in  contact  with  almost  every  branch  of  em- 
ployment and  welfare  work  which  has  to  do  with  build- 
ing up  the  vvorking  force  of  an  organization." 

"Huh — yes.  I  see,"  and  the  Big  Man  tried  to  look 
wise,  although  he  did  not  see.  "Well,  I  don't  know 
whether  you've  had  experience  enough  to  handle  our 
work.     How  much  money  do  you  want?" 

"I  think  I  could  easily  make  myself  worth  $ 

a  year  to  you  from  the  start,"  stated  the  applicant.  "At 

present,  I  am  receiving  $ a  year,  which  is  $1,000 

less  than  I  was  drawing  when  I  stepped  from  my  last 

position  in  the field.    I  made  this  sacrifice 

in  order  to  get  into  employment  work." 

"Well — I  want  to  talk  with  some  more  men  before  I 
make  up  my  mind.  I  will  let  you  know  if  I  decide  on 
you,"  and  the  Big  Man  turned  back  to  his  desk. 
■  "If  you  will  get  in  touch  with  Mr.  Blank  and  Mr. 
So-and-So,  my  previous  and  present  emi)loyers,  they 
will  be  glad  to  inform  you  more  definitely  regarding 
my  experience  and  ability,"  ventured  the  applicant. 

"Huh — well,  we'll  look  up  your  references  if  we  hire 
}ou.    Good  day." 
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"Good  day,  sir,"  and  the  applicant  breathed  a  sigh  of 
lehef  as  he  stepped  out  of  the  august  presence. 

Why  This  Attitude? 
Now  the  applicant  did  not  go  into  this  man's  office 
\v-ith  a  chip  on  his  shoulder,  and  neither  did  he  go  in 
with  a  hand-dog,  apologetic  air  for  taking  up  the  Big 
Man  s  time.  Rather,  he  tried  to  go  in  as  a  gentlemen 
and  a  salesman,  realizing  that  the  Big  Man  knew  little 
about  the  goods  he  had  to  sell  and  ready,  therefore  to 
demonstrate  their  merits  and  explain  their  desirabilitv 
Instead  ot  meeting  with  intelligent  interest,  however 
lie  found  the  suspicious,  antagonistic  attitude  which  the 
sophisticated  business  man  brings  to  an  interview  with 
a  faker. 

The  reasons  for  this  attitude  are  still  somewhat  ob- 
scure, although  it  is  possible  that  thev  may  be  attribut- 
ed to  one  of  the  following  factors : 

(a)  Either  the  management  in  the  average  organi- 
zation has  not  been  completely  sold  vet  on  the  idea  of 
centrahzmg  employment  activities  in  one  department 
and  IS  still  skeptical  of  its  value. 

(b)  Or,  if  they  have  an  employment  department 
their  experience  has  been  limited  to  the  so-called  "em- 
ployment managers"  who  are  nothing  more  than  inter- 
■viewers  and  usually  no  better  at  hiring  and  firing  than 
the  foremen  and  department  heads  whose  authority  thev 
usurp. 

Some  may  object  to  this  arraignment  on  the  grounds 
that  the  applicant  was  a  poor  salesman  and  did  not  ap- 
proach the  Big  Man  properly.  Now  the  applicant 
realized  that,  had  he  wanted  to  act  the  boor,  he  could 
have  forced  further  details  of  his  record  and  accom- 
plishments down  the  Big  Man's  throat.  He  felt,  how- 
ever, that  such  an  action  was  hardh-  beccjming  'in  the 
class  of  executives  he  aspired  to  and  he  left  the  Big 
Alan's  office  with  a  feeling  of  righteous  indignation  that 
he  had  been  given  no  better  opportunity  to  prove  his 
fitness  for  the  vacancy. 

In  nine  such  interviews,  the  writer  found  onl\  one 
occasion  where  the  Big  Man  yielded  to  his  plea  to  look 
up  his  record  and,  in  that  instance,  he  was  immediateh- 
offered  the  position,  but  eventually  refused  it  because 
the  opportunities  for  future  growth  were  100  limited 
by  the  size  of  the  concern. 

The  Successful  Young  Gi.'\nt 
The  writer  is  unfortunate  enough  to  look  like  the 
common,  ordinary  run  of  men.  He  has  no  beetling  eye- 
brows, no  flashing  black  eyes  that  pierce  you  through 
and  through,  no  curly  brown  locks— nor  does  he  stand 
six  feet  two  in  his  stocking  feet.  Yet,  in  an  endeavor 
to  obtain  a  coveted  berth,  he  lost  out  to  a  \oung  giant 
with  a  pleasant  smile  and  absolutely  no  employment  ex- 
jierience,  because  his  competitor  "looked  the  part,  don't 
'cher  know!"  as  the  manager  of  the  company  genially 
explained. 

Ye  Gods!  If  employment  managers  are  to  be  se- 
lected like  actors,  because  they  "look  the  part,"  of 
what  avail  is  all  our  study  of  personnel  functions,  of 
more  scientific  methods  of  selecting  hcli),  of  ways  and 
means  to  reduce  labor  turno\ers.  etc.  ? 

Would  it  not  be  better  to  select  the  employment  man- 
ager on  a  competitive  basis,  granting  that  he'is  the  equal 
of  his  competitors  in  character,  personality  and  ability? 
Let  several  of  the  most  likel>  applicants  go  through  the 
plant  and  make  a  survey  of  the  em[)lo\ment  situation, 
analyzing  its  ])rol)lcms  and  outlining  the  steps  they 
would  recommend  to  take  care  of  them.  From  the  re- 
spective reports  of  the  various  applicants,  it  should  be 
comparatively  easy  to  choose  the  one  which  has  shown 
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the  HK.^t  intelligence  and  the  most  comprehensive  grasp 
of  the  employment  situation  of  a  particular  concern. 

A    Sui;c,KSTKU    OttESTiONNAIKIC 

If  such  a  method  dr.es  not  ai-^pear  feasible  give  them 
,.  questionnaire  to  answer  which  will  indicate  die 
breadth  of  their  grasp  on  personnel  matters-lo-  that 
counts  more  than  vears  of  experience  m  the  old  meth- 
ods of  hiring  and  tiring.  As  a  suggestion  tor  such  a 
cuestionnaire,  the  f.^llowing  queries  are  given.  \\  h,  e 
thev  do  not  cover  the  whole  field  of  personnel  endeavoi 
.hev  are  sufficient  to  indicate  whether  the  applicant 
under  consideration  has  a  comprehensive  grasp  on  em- 
piovment  matters  or  not.  Naturally,  such  a  question- 
naire can  be  varied  to  meet  the  individua,  needs  of  an 
organization.  The  relative  value  of  the  answers,  the 
Big  Man  must  decide  for  himself. 

1  What  do  you  consider  the  most  essential  c|ualih- 
cations   of    the   successful   employment   manager. 

2.     What  is  the  ultimate  purpose  of  all  employment 
and  personnel  activities?  ■,       ^i  „ 

2  What  method,  or  methods,  do  >ou  consider  the 
most  desirable  in  the  efficient  achievement  ot  this  end, 

I      How  would  \ou  install  these  methods 

5.     Outline  your   conception  of   the   ideal   personnel 

'''^6.' '  Which  of  these  phases  of  personnel  endeavor  do 
\ou  consider  the  most  important  ?  . 

7.  W  hich  are  absolutely  essential  to  the  beginning  ot 
rnv  i)ersonnel  activities."  ^    ,         ^ 

8.  What  IS  the  relation  of  the  employment  depait- 

ment 


August,  1918 


9- 
tion 


(  a  )   To  the  management  ? 
(  b  )   To  the  men  " 
Outline    \our    conception    of    emp 


ivment    func- 


Do  you  think  an  emploxment  department  sh(nild 
exercise  an'arbitrary  po«-er  of  hiring  and  fi""g- 
11      If  not  how  should  this  problem  be  handled? 

12.  What  method,  or  methods,  do  you  consider  the 
most  efficient  in  selecting 

(a)  Unskilled  labor? 

(b)  Semi-skilled    labor? 

(c)  Highly   skilled  labor? 

(  d )   Office  and  clerical  workers  .•• 
(e)   Executives? 

13.  What  knowledge  is  necessary  before  such  se- 
lections can  be  properly  made" 

14  What  do  xou  consider  a  fair  allowance  for  er- 
ror in  selection  by  the  employment  manager  or  employ- 
ment department? 

15.     How  do  you  define  labor  turnover: 

16      How  do  vou  compute  it? 

17.  How  do 'you  determine  its  causes  m  anv  par- 
ticular department?  . 

t8      How  would  vou  determine  Its  remedies . 

19.  What  general  factors  do  you  consider  most  in- 
fluential in  reducing  labor  turnover?" 

20  How  would  vou  undertake  the  organization  ot 
an  emplovment  depa'rtment  in  any  given  concern? 

^i      What  form  do  vou  deem  essential  to  start  with.-' 

^-7      What  source,  or  sources,  of  labor  can  you  sug- 


(f)  Pass  and  badge  systems? 

(  g  I  Payment  plans  ? 

(  h  I  Job  training  ? 

(i)  Industrial  training? 

( j )  General  educational  work  .-' 

(k  )  First  aid? 

( 1 )  Safety  activities? 

(  m  )  Accident  compensation  ." 

(n)  Medical   service? 

(o)  Physical  examinations" 

(  p  )  Health  education  ? 

(q)  Sanitation  training? 

(r)  Housing  projects? 

(s)  Promotion  of  social  activities? 

(t)  General  betterment  work? 

Suggested  Axswei*  to  Questio.v  i 
Since  this  questionnaire  is  offered  as  a  guide  it  is 
inadvisable  to  publish  one  man's  views  as  to  the  proper 
answers.  To  show  the  scope  which  may  be  covered 
in  answering  them,  however,  the  writer  offers  his  opin- 
ion of  the  proper  answer  to  question  i,  "What  do  you 
consider  the  most  essential  qualifications  of  the  success- 
ful emplo\ment  manager?" 

(a)  A  svmpathetic  appreciation  and  understanding 
of  the  workers'  viewpoints. 

(b)  An    equal    appreciation    of    the    managements 
aims  and  ideals.  .     . 

( c )  The   tact    and   dii>lomac\-   to   promote   intimate 
r.nd  Iriendlv  relations  between  these  two  extremes. 

(  d )      Sufficient  breadth  of  business  vision  to  antici- 
pate the  future  and  prepare  for  it.  . 

(  e  )      Analvtical    and    constructive   ability   ol    a   high 

order.  .  , 

The  executive  ability  necessar\-  to  organize  and 

arge  aft'airs. 

Exjierience    in    judging    men — their    strength, 
-and  their  fitness  for  any  given  line  of 


gest  ? 

24. 

25. 

-dlintr 


.What   records  would  \ou  keep?" 
How  would  vou  keeji  and  file  them? 
^\■hat  methods  would   \ou  recommend  for  han- 

(a)  Complaints? 

(b)  Disagreements? 

(c)  Transfers? 

(d)  Promotions? 
(t)  Releases? 


I  f  I 
direct 

(g) 


their  weakness 
endeavor. 

(  h  )  Sufficient  knowledge  of  the  operations  m  an  or- 
ganization to  analyze  jobs  and  determine  the  qualifica- 
tions essential  in  the  workers  who  are  to  fill  them  satis- 
factorih-.  ^  ,     ,„ 

( i )  Backbone  enough  to  insist  upon  a  square  deal 
at  all  times— both  for  management  and  men. 
( j )  Last,  but  not  least— the  patience  of  Job  I 
The  answers  to  the  remaining  questions  can  be  equally 
elaborate,  according  to  the  applicant's  understanding  of 
the  subject  and  conception  of  the  proper  methods  ot 
handling  such  matters.  Answers  to  such  a  q^'es-tion- 
naire  should  be  written  and  sufficient  time  should  be 
allowed  for  thinking  them  over,  since  few  employment 
managers  would  feel  qualified  to  pass  on  them  ott-hand. 
Several  advantages  would  result  from  the  question- 
naire method  of  determining  an  applicant's  fitness  for 
emplovment  managership.  First,  the  management 
would  be  able  to  obtain  many  valuable  suggestions  on 
their  own  emplovment  situation ;  second,  the  collective 
opinions  of  several  emploxment  managers  on  given 
subjects  would  tend  to  establish  the  standing  and  rela- 
tive values  of  these  subjects;  third,  the  applicants 
would  profit  through  a  clarifying  of  then-  own  'deas  on 
personnel  matters;  and  fourth,  the  consideration  of  the 
replies  so  received  should  prove  an  education  in  the  real 
meaning  and  scope  of  personnel  activities. 

Lastlv  bv  careful  comparison  of  the  replies  to  sudv 
P  questionnaire,  the  relative  grasp  on  personnel  matters 
bv  each  of  the  applicants  could  be  determined  with  a 
fair  degree  of  accuracy  and  the  management  would  suc- 
ceed in  doing  what  it  requires  its  emplovment  manager 
^o  do— it  would  put  the  right  man  on  the  right  jcb. 
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Wri\  do  men  quit  their  jobs?  What  are  the 
thought-processes  and  the  mental  attitude  that 
lead  a  man  to  call  for  his  time?  The  question 
is  an  acute  one  for  all  of  us,  and  it  was  the  urgenc}-  of 
the  question  in  a  particular  department  losing  men  rather 
lapidly,  which  led  the  writer  to  attempt  an  anahsis  of 
some  of  the  reasons  for  their  leaving. 

Lndoubtedly  the  most  common,  immediate  cause  is 
the  chance  to  earn  more  mone_\-,  or  to  improve  the  net 
balance  of  working  conditions.  Rumors  of  higher 
wages  in  other  plants  cause  the  man  to  use  his  evenings 
or  lay  off  a  day  or  two  to  go  scouting,  or  he  gels  in 
touch  with  the  recruiting  agent  of  another  plant  and 
leceives  a  good  offer.  He  strikes  a  more  or  less  accu- 
late  balance  between  the  new  job  and  the  old  as  re- 
gards earnings,  cost  of  moving  and  changing,  steadi- 
ness of  work,  etc.,  and,  if  this  balance  is  unfavorable 
to  us,  we  lose  a  man.  The  first  and  recognized  essen- 
tial to  stabilit}-  of  force  is  that  we  shall  pay  at  least  the 
local  market  price  for  labor.  This  is  sometimes  easier 
said  than  done,  as  those  who  have  had  to  buy  labor  for 
a  peace-time  product  in  the  midst  of  a  munitions  dis- 
trict can  testify.  But  pay  the  market  price  for  the 
necessary  grade  of  labor  we  must. 

Pay  is  not  the  only  factor  which  enters  hito  the  man's 
profit-and-loss  statement.  Hours  of  labor  enter.  A 
promotion  involving  shorter  hours  for  a  clerk  who  had 
a  long  trip  to  and  from  the  office,  meant  more  real  ad- 
dition to  his  comfort  and  well  being  than  a  substan- 
tial raise  would  have  done.  Physical  security  and  com- 
fort enter.  If  the  shop  is  cold  Monday  morning  in  the 
vvinter,  men  will  leave.  An  elevator  accident  in  which 
.'  man  was  rather  badl\-  hurt  resulted  in  the  loss  within 
the  week  of  tvro  men,  and  the  later  loss  from  the  de- 
partment of  one  or  two  more.  Chances  of  promotion, 
chances  to  learn  a  trade,  permanence  of  the  job,  pleas- 
ant social  atmosphere,  all  enter  into  the  computation. 
The  degree  to  which  our  men  will  have  occasion  to 
make  this  financial  comparison  depends  very  largely  on 
the  relative  fluidity  of  local  labor  conditions,  and  the 
habit  of  the  factory  itself.  Certain  factories  are  able 
to  hold  the  major  portion  of  their  employees  year  in 
and  year  out,  and  this  plant-habit  aids  powerfully  in 
preventing  men  from  being  constantly  on  the  watch 
for  small  or  temporary  advantages.  Normally  the  small 
town  is  more  stable  in  this  way,  but  the  small  town  is 
being  more  or  less  systematically  exploited  in  the  pres- 
ent scarcity-  of  certain  classes  of  labor.  Also,  we  all 
recognize  certain  indixiduals  of  restless  type  who  are 
constantly  open  to  the  tem])tation  to  make  such  shifts. 
Quite  apart,  however,  from  the  shifts  which  result 
in  higher  wages  or  other  real  or  apparent  improvement 
in  status,  we  must  recognize  that  many  men  leave  with 
nothing  in  sight,  and  in  the  typical  case,  lose  a  month 
or  two,  and  then  settle  into  a  job  no  better  than,  or  not 
as  good,  as  the  job  they  left.  In  this  class  falls  the 
"floater,"  who  is  a  bricklayer  today,  a  machinist  to- 
morrow, a  teamster  or  a  carpenter  three  weeks  hence. 
The  floater  belongs  to  a  class  which  seems  incapable  of 
sustained  i)urpose;  their  mental  ineptitude  or  instability 
has  forcecl  upon  them  a  habit  and  a  philosophy  of  im- 
])rovidence  with   its  disastrous  results. 

Ri:.\.s()Ns  Other  Tii.xx  Profit  and  Lo.s.s 
P.ut  many  who  are  not  of  this   somewhat   hopeless 
type,  leave  their  jobs  for  reasons  other  than  those  of 


profit  and  loss.  X'erging  on  this  type  is  the  man  who  gets 
tired  of  a  job.  Two  young  fellows  were  overheard  on 
the  street:  "Going  over  to  Potter  :\lachine  tomorrow." 
"^^'hat  you  goin'  to  do?"  "Drill  press."  "Why  )ou 
quittin'  ?"  "O,  nothin',  just  want  a  change."  The  con- 
versation is  typical  of  this  class.  The  other  side  of  the 
road  always  looks  better,  and  we  all  hope  by  change  to 
clear  the  account  of  mam-  petty  accumulated  anno\- 
jnces  and  to  meet  new  and  interesting  conditions.  To 
many  men  without  serious  responsibilities  the  tempta- 
tion is  strong. 

There  are  many  serious  influences  in  our  modern  in- 
dustrial life  which  intensify  this  restlessness.  The 
American  manufacturer  is  in  part  responsible,  through 
a  failure  in  intelligent  planning  and  scheduling,  or 
ihrough  sometimes  inevitable  trade  conditions  which 
produces  heavy  and  often  quite  unnecessar\-  fluctua- 
tions in  his  working  force.  Our  unspecializ'ed  educa- 
tional system  must  bear  a  part  of  the  blame.  The  writer 
has  had  occasion  to  contrast  the  product  of  German  and 
of  American  influences  in  this  direction.  Typical  of  the 
former  is  a  machine-shop  foreman,  thoroughly  appren-' 
tice-trained,  a  master  mechanic  who  was  adequately 
equipped  for  one  trade  and  has  followed  it  successfully 
all  his  life.  The  contrast  with  an  American  of  about 
30,  vv-hose  employment  record  showed  that  he  had  been 
successively  a  structural  shop  laborer,  rivet  bucker, 
iissistant  bill  maker  in  a  freight  office,  machine  tender, 
roofer,  and  clerk,  emphasized  the  danger  of  a  training 
which  gives  no  definite  bent  to  the  individual,  and  leaves 
him  free  to  dabble  unsuccessful!}-  in  an\-thing.  This 
particular  man  was  at  the  time  considering  a  jump  back 
to  the  freight  office  in  routine  clerical  work.  He  had 
roots  in  nowhere. 

Unspecialized  training,  our  t_\pical  American  idea, 
has  its  value  in  developing  a  percentage  of  strong  in- 
dividuals, but  it  falls  short  as  a  preparation  for  t!;e  life 
work  that  faces  the  average  man. 

Some  part  of  this  unfortunate  mobilit)-  of  labor  is 
also  due  to  the  changing  and  more  migrant  type  of 
modern  life,  resulting  from  increased  facilitv  for  com- 
munication, the  want  advertisement  in  the  dailv  paper 
lor  example,  and  the  ease  of  moving  to  a  new  flat  or 
a  new  to\\-n. 

I.\-.\i)i:qu.\cv  of  M.\x  to  Job 

We  may  distinguish  another  common  and  serious 
reason  for  C|uitting,  in  inadequacy  of  the  man  to  the 
job.  Two  of  the  great  driving  forces  of  human  action 
are  the  constructive  instinct,  the  pleasure  in  achieve- 
ment, and  the  desire  for  ai)probation  and  jiraise.  The 
man  who  is  failing  to  .satisfy  himself  in  these  respects, 
no  matter  how  good  his  pa\'  may  be,  works  under  an 
increasing  pressure  of  dissatisfaction  and  discomfort 
which  usually  reaches  a  point  at  which  the  man  will 
do  anything  rather  than  continue  to  face  a  duty  to  which 
he  feels  himself  unequal. 

The  writer  was  much  struck  by  a  descrijition  b\ 
Major  r.ailey  in  the  New  Republic  of  January  5,  19 18, 
of  tests  being  conducted  to  eliminate  from  the  armv  in 
advance,  men  subject  to  shell  shock  was  due  not  so 
much  to  the  sj)ecific  effects  of  combat,  as  to  the  inade- 
quacy of  the  subject  to  the  situation — an  inadequacy  so 
serious  that  it  resulted  in  temporary  or  ])ersistcnt 
nervous  collapse.  .\  similar  inadequacy  brings  men 
to  crisis  in  civil  life,  in  which  they  either  tempo- 
rarily break  down  or  seek  relief  by  cscai)c.  Prob- 
ably most  of  us  have  been  able  to  trace  a  severe  cold 
or  some  other  temporary  physical  collapse,  to  the 
necessity  of  some  difficult  and  unpleasant  decision, 
or  to  the  pressure  of  a  situation  which  temporarily 
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overwhelmed  us.  Typical  of  this  reason  for  men 
leaving  was  the  case  of  a  man  who  at  his  own  mo- 
tion was  promoted  to  take  the  place  of  a  "clearing 
house  clerk"  who  had  satisfactorily  performed  his 
work  for  two  or  three  years  and  left  to  take  a  better 
job.  The  work  was  simple,  but  required  a  degree  of 
speed  which  the  new  man  failed  to  attain,  and  the 
work  gradually  piled  up  and  the  pressure  to  catch 
up  became  heavier.  The  new  man,  in  spite  of  the 
raise  in  pay,  became  more  and  more  discontented, 
and  finally  left  for  a  less  desirable  position  in  which, 
however,  he  could  enjoy  his  peace  of  mind. 

Inadequacy  on  the  man's  part  may  nor  be  the 
only  reason  for  dissatisfaction  with  performance. 
We  have  all  noticed  how  impatient  workmen  get 
with  a  system  which  hampers  performance  or  is  not 
efficient.  If  the  inefficiency  does  not  afifect  his  own 
earnings,  the  man  may  tolerate  it  as  none  of  his 
business,  but  the  effect  on  morale  and  on  his  con- 
tentment with  the  job  is  bound  to  show  sooner  or 
later.  Taylor's  example  of  the  shovelers  who  were 
hired  away  at  higher  wages,  but  came  back  because 
their  new  employers  did  not  know  how  to  direct 
them  efficiently,  illustrates  this  point.  Every  man 
likes  to  play  on  a  winning  team. 

Pent  Up  Emotion 

In  addition  to  the  losses  which  come  from  a  fail- 
ure to  adjust  the  man  and  the  job  to  each  other, 
come  losses  which  arise  because  we  may  have  failed 
to  consider  the  fundamental  instincts  which  govern 
the  relation  of  men  to  each  other.  We  offend  the 
man's  pride,  we  submit  him  to  a  real  or  fancied  in- 
justice, we  arouse  his  distrust,  we  excite  his  jealousy 
by  showing  what  appears  to  him  to  be  favoritism ; 
we  criticise  him,  as  he  sees  it,  unfairly,  and  there 
follows  an  explosion  of  pent-up  or  suddenly  aroused 
emotion,  the  man  flares  out  with  a  resignation  or 
quits  instanter.  The  cause  may  be  serious  or  trivial, 
but  once  having  committed  himself,  his  sense  of  self- 
esteem  prevents  him  from  backing  down,  and  we 
have  lost  a  man. 

It  is  recognized  that  the  labor  foreman  or  gang- 
boss  has  much  to  do  with  this  kind  of  loss.  Un- 
skilled in  analysis  of  motives  and  instincts,  not 
sufficiently  removed  above  his  men  to  feel  assured 
in  his  authority,  often  too  zealous  for  his  employer's 
interests,  often  a  petty  tyrant  by  nature,  in  his  edu- 
cation and  regulation  we  find  an  effective  leak- 
stopper.  We  may  recognize  the  symptoms  often  by 
relative  turnover  of  departments.  The  turnover  of  a 
blacksmith  department  was  around  240  per  cent., 
with  a  general  average  for  the  factory  of  less  than 
half  that  amount.  Investigation  showed  serious  un- 
intentional faults  in  the  foreman's  methods  of 
handling  his  men.  Facts  brought  out  incidentally 
in  conversation  with  the  men  give  another  indication. 

A  second  prolific  source  of  such  accumulations  of 
feelings  of  injustice,  distrust,  and  revenge  or  in- 
difference, may  often  be  found  in  the  policy  of  the 
firm.  Underpay,  failure  to  make  good  on  promises, 
arbitrary  rulings,  introduction  of  changes  not  under- 
stood and  misunderstood  by  those  affected,  are  fruit- 
ful causes.  Even-handed  relative  justice  in  promo- 
tion and  preferment,  as  between  members  of  the 
force,  is  important  to  stability. 

We  may  then  summarize  these  causes  of  loss  as : 
failure  to  provide  a  price  and  condition  basis  on 
which  we  can  compete  for  men ;  inherent  instability 
of  the  man  himself,  inadequacy  to  the  job  traceable 
either  to  the   man  or  the  management,  and   real  or 


fancied  wrongs  which  cause  an  emotional  outburst 
and  commitment  of  the  man.  What  are  some  of  the 
possible  remedies  for  these  causes?  How  can  such 
conditions  be  improved  ? 

Some  Possiule  Remedies 
The  remedy  for  an  unfavorable  balance  in  the 
man's  profit-and-loss  statement,  is  obvious,  although 
not  always  easy  of  attainment.  While  subject  to 
modifications  in  special  situations  and  to  certain 
difficulties  with  large  employers,  the  policy  ex- 
pressed to  the  writer  by  a  successful  manager  has 
always  seemed  fundamentally  sound.  "We  aim  to 
run  our  shop  with  good  wages,  a  picked  bunch, 
jiroud  of  the  fact,  and  a  fast  pace." 

Careful  original  selection  and  subsequent  study  of 
our  men  will  do  much  to  eliminate  losses  from  in- 
adequacy. Methods  of  original  selection  are  too 
well  known  to  require  comment,  but  there  is  per- 
haps need  for  an  emphasis  on  the  value  of  judicious 
winnowing  of  the  men  who  come  in  as  raw  material, 
so  that  we  can  draw  from  this  reserve  supply  to 
build  up  our  administrative  personnel. 

The  best  way  to  avoid  loss  through  emotional  out- 
bursts is  to  remove  the  reasons  for  them.  A  system 
of  employe  records  which  enables  us  to  base  in- 
creases and  advancement  on  performance,  and  care- 
ful rating  of  the  man  by  more  than  one  impartial 
observer,  will  save  much  loss.  It  is  well  to  require 
the  foreman  to  aid  in  making  this  rating  of  the  men 
under  him,  not  only  to  increase  its  accuracy  through 
the  intimate  knowledge  of  the  foreman,  but  to  train 
the  latter  in  the  habit  of  making  balanced  and  in- 
telligent judgments  of  his  men.  Intelligent  and 
general  application  of  such  a  "merit  system,"  auto- 
matically removes  much  of  the  jea'ousy  and  feeling 
of  favoritism,  so  common  a  cause  of  dissatisfaction 
in  organizations.  It  is  highly  desirable  that  uniform 
grades  of  pay  and  an  understood  plan  of  promotion 
(which  may  be  made  clear  by  an  organization  dia- 
gram), be  provided  to  give  the  men  the  confidence 
and  assurance  of  advancement  that  comes  from  aboxe- 
board  feeling. 

These  points  touch  the  negative  side  of  the  ques- 
tion. The  positive  side,  loyalty,  must  not  be  neg- 
lected. The  keynote  of  enthusiasm  in  an  organiza- 
tion is  loyalty,  personal  attachment  to  a  leader  and 
a  cause.  That  is  why  successful  organizations  can 
draw  and  hold  good  men,  and  is  a  reason  for  their 
success.  In  a  large  steel  jobber's  establishment  one 
of  the  laborers  was  badly  tangled  up  with  a  loan 
shark.  He  was  induced  to  tell  his  troubles,  the 
company  lawyer  took  his  case  up,  secured  a  favor- 
able judgment,  and  put  the  man  on  his  feet  again. 
The  next  Christmas  the  time-study  man  who  had 
engineered  the  case  received  a  bo.x  of  cigars  and 
many  awkward  protestations  of  gratitude.  I  do  not 
know  whether  he  smoked  the  cigars,  but  I  do  know 
that  practically  every  man  in  the  shop  heard  all  the 
details,  and  felt  that  he  knew  where  to  go  when  he 
got  into  trouble. 

It  is  desirable  to  prevent  the  question  of  a  change 
from  ever  arising.  The  more  intelligent,  large  em- 
ployers of  men  are  more  and  more  adopting  the 
policy,  possible  in  a  large  organization,  of  making 
every  man,  no  matter  how  insignificant,  feel  that 
work  with  the  company  is  a  life  w-ork,  and  of  in- 
vesting the  idea  w^ith  as  much  of  the  professional 
values  of  dignity  and  social  approbation  as  is 
possible,  for  they  are  beginning  to  realize  the  evils  of 
a  high  labor  turnover. 
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Employment  Manager,  The  Xorwalk  Tire  and  Rubber  Company 
HE  former  haphazard  methods  of  conducting  the 


employment  department  have  undergone  a 
course  of  reconstruction  to  meet  increased  de- 
mands, and  the  efficient  office  of  the  present  adheres 
to  a  more  or  less  strict  routine,  under  which  all  matters 
are  handled  with  a  clock-like  precision.  It  mav  be 
helpful  to  present  here  an  employment  system,  that  has 
been  inaugurated  in  two  plants  with  which  the  writer 
has  been  connected,  employing,  respectively,  about  8,000 
and  700  men.  In  both  instances  the  plan  has  worked 
out  successfully,  but  has  been  found  particularly  valua- 
ble in  the  smaller  of  the  two  concerns.  It  is,  therefore) 
recommended  especially  for  concerns  employing  less 
than  1,200  men. 

Under  this  system  "the  hiring  and  firing"  of  men  is 
taken  out  of  the  hands  of  the  foremen  and  confined  ex- 
clusively to  the  employment  office.  It  is  most  important, 
however,  that  coordination  be  secured  between  the  fore- 
men and  the  employment  manager  and  that  the  former 
be  brought  into  entire  sympathy  with  the  employment 
office  staf?. 

Employment  Cards 
When  additional  help  is  wanted  in  any  department  the 
forem.an  sends  to  the  employment  office  a  request,  at 
least  48  hours  in  advance  of  the  actual  need.  This  em- 
ployment request  is  a  printed  blank  (in  dimensions  4  x 
6  inches)  on  one  side  of  which  the  foreman  notes  the 
number  of  persons  needed  and  the  desired  qualifications, 
such  as  age,  education,  experience,  etc.  On  the  other 
side  of  the  blank,  there  is  space  provided  for  entering 
the  names  of  the  employees  sent  to  the  foreman  in 
answer  to  his  request.  Applicants  are  interviewed  per- 
sonally by  the  employment  supervisor,  who  quickly 
eliminates  all  undesirable  candidates  and  refers  the  de- 
sirable ones  to  a  clerk,  who  fills  out  the  employment 
card. 

This  card  covers  information  on:  (a)  per.sonal  facts, 
such  as  name,  address,  civic  condition,  number  of  de- 
pendents, religion,  etc.;  (b)  educational  training;  (c) 
industrial  record,  which  comprises,  at  the  least,  a  state- 
ment of  the  last  three  positions  held,  names  and  ad- 
dresses of  employers,  tenure,  salary  received  and  rea- 
sons for  leaving:  (dl  remarks  on  physical  condition 
and  mental  characteristics.  When  the  employment  card 
is  propely  filled  out,  the  applicant  is  referred  back  to 
the  employment  man  for  a  second  inten'iew,  at  which 
the  latter,  with  the  written  information  before  him,  can 
determine  for  what  position  the  applicant  is  fitted. 

IXTRODUCTIOX    CaFD 

If  the  ajjplicant  is  employed,  the  starting  wage  is  en- 
tered f)n  the  space  provided  for  the  purpo.se  on  the  back 
of  the  card,  which  is  now  ready  for  filing.  The  em- 
ployment clerk  then  makes  out  an  introduction  card, 
which  contains  the  new  employee's  clock  number,  de- 
partment number,  name  and  address,  and  starting  rate. 
After  the  employee  is  provided  with  a  clock  card  and 
pay  check,  he  is  sent  with  the  introduction  card  to  the 
foreman,  who  files  the  latter. 

When  an  employee  leaves  the  service  of  the  com- 
pany, or  is  transferred  to  another  department,  his  intro- 
duction card  is  returned  to  the  enifiloyment  department, 
after  a  note  of  the  reason  for  leaving  has  been  made 
on  the  back  in  the  space  provided  for  the  purpose.  In 
case  the  employee  is  transferred,  a  second  introduction 


card  is  made  of  the  transfer  on  the  employment  card 
kept  in  the  files  of  the  office. 

Progress  Records 
The  employment  card  can  be  made  very  valuable  if  it 
is  used  as  a  progress  record  of  the  employee.  Special 
spacings  and  headings  can  be  provided  for  entering  the 
weekly  or  monthly  earnings  of  the  individual,  his  in- 
crease in  productive  capacity,  absences  or  instances  of 
tardiness,  the  good  or  bad  characteristics  shown  dur- 
ing the  course  of  employment,  etc.  All  this  record  can 
be  greatly  simplified  by  using  a  code  system.  Reports 
on  absences  and  tardiness  are  obtained  from  the  time- 
keeper's office  and  not  from  the  foremen,  but  informa- 
tion about  progress  in  work  comes  from  the  foremen. 
It  is  desirable  for  the  employment  department  to  ex- 
ercise as  much  supervision  as  possible  over  the  em- 
uloyees,  especially  over  those  persons  most  recently  en- 
gaged. The  employment  card,  being  a  concise  story  of 
the  worker's  industrial  record,  is  a  guide  that  helps  the 
employment  manager  in  determining  what  courses  to 
follow  in  connection  with  the  supervision  and  adjust- 
ment of  the  individual.  A  man,  for  instance,  whose 
earning  capacity  shows  a  gradual  decrease  on  the  card 
requires  attention  and  at  once  becomes  a  subject  of  in- 
vestigation by  the  employment  office.  It  may  be  that  an 
adjustment,  such  as  a  transfer  to  another  department 
can  be  brought  about.  Sometimes  the  records  on  such 
emplo}ment  cards  have  been  the  basis  for  wage  studies 
that  have  led  to  a  revision  of  piece  rates.  In  short,  the 
value  of  this  progress  record  system  cannot  be  over- 
estimated. 

The  question  of  discharges  should  always  receive  <he 
close  attention  to  the  employment  manager.  Foremen 
are  usually  quite  ready  to  discharge  a  man  on  the  slight- 
est excuse,  without  realizing  the  high  cost  of  the  labor 
turnover.  For  this  reason,  some  executives  are  inclined 
to  take  this  matter  entirely  away  from  the  jurisdiction 
of  the  foremen.  Although  such  an  action  has  its  ad- 
vantages, it  is  found  more  desirable  to  have  the  formen 
refer  back  to  the  employment  office  such  employees  as 
he  considers  undesirable  for  his  department.  Where- 
upon the  employment  manager  then  investigates. 
Regulation  of  Wages 
As  a  large  labor  turnover  is  sometimes  due  to  malad- 
justment of  wages,  the  employment  manager  is  more  or 
less  concerned  with  the  regulation  of  wages  in  the  fac- 
tory. After  investigation,  he  sometimes  finds  that  the 
revision  of  piece  rates  alone  can  bring  a  marked  reduc- 
tion in  the  turnover.  A  particular  case  comes  to  mind 
where  the  turnover  of  one  department  was  very  high. 
.\fter  a  study  of  the  situation,  a  recommendation  was 
made  for  an  increase  in  piece  rates.  Three  weeks  after 
the  increase  went  into  effect  the  labor  turnover  de- 
creased about  60  per  cent. 

In  connection  with  employment  work,  there  usually 
arises  a  group  of  sup|)lcmentary  activities  which,  be- 
longing primarilv  to  the  employment  department,  in  the 
course  of  time  develop  to  such  an  extent  that  they  be- 
come the  foundation  for  related  departments.  Among 
these  activities  may  be  named  matters  of  factory  sani- 
tation, education,  accidents,  insurance,  pensions,  recrea- 
tion activities  and  physical  examinations.  In  the  two 
factories  utilizing  the  system  described  herein,  these 
activities  have  all  been  placed  at  the  outset  under  the 
iurisdiction  of  the  employment  office.  However,  the 
larger  factory  has  already  established  allied  departments, 
which  are  now  taking  care  of  these  activities :  for  in- 
stance, education  is  delegated  to  the  welfare  department, 
physical  examinations  to  the  health  department,  etc. 
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E  discovered  a  new  source  of  labor  sujjply  when  a 
letter  was  received  one  morning  from  an  inmate 
of  a  reformatory  some  20  miles  distant  asking  for  work, 
and  stating  that  the  superintendent  of  the  institution 
would  sign  his  release  upon  written  evidence  of  employ- 
ment from  a  reputable  business  house.  This  was  short- 
ly before  our  entrance  into  the  war  and  at  that  time 
there  was  no  labor  shortage,  so  the  matter  was  tabled, 
but  with  the  wholesale  loss  of  men  in  the  jiast  year  it 
opened  an  avenue  of  no  little  promise. 

In'stitutions  of  correction  number  among  their  inmates 
a  great  many  young  and  middle  aged  men  who  have  been 
committed  for  indiscretions  and  minor  offences — men 
not  bad  at  heart,  men  who  by  their  own  admission 
have  erred  and  been  punished,  and  who  are  eager  for 
the  chance  to  prove  themselves  good  and  useful  citizens 
if  someone  will  repose  confidence  enough  in  them  to 
give  them  a  fresh  start.  The  records  of  these  men  are 
open  for  inspection  to  anyone  desiring  to  make  a  selec- 
tion of  help  for  their  needs.  After  a  certain  period  of 
detention,  the  officers  in  charge  are  permitted  to  release 
on  parole  such  of  the  men  whose  conduct  at  the  in- 
stitution and  past  record  in  civil  life  warrant  the  priv- 
ilege of  returning  to  productive  occupations.  This 
parole  may  be  for  a  stated  period  or  indefinite  or  de- 
pendent on  good  conduct. 

Manufacturers  and  farmers  located  near  enough  to 
institutions  of  this  kind  to  allow  the  parolees  to  report 
at  intervals  will  find  there  an  unlooked  for  source  of 
male  help.  The  men  of  the  class  indicated  have  usually 
committed  their  crimes  through  the  influence  of  bad 
companions  or  under  the  pressure  of  poverty  and  sick- 
ness :  plants  away  from  the  congested  centers  of  popu- 
lation do  not  have  these  things  to  contend  with  and 
the  present  bonus  systems  of  payment  limit  the  work- 
er's earnings  only  by  his  speed.  A  man  who  has  forged 
a  small  check  to  help  out  on  the  butcher's  bill  has  no 
incentive  to  repeat  the  attempt  when  he  can  earn,  say, 
.'^S  a  da\-  at  piece  work  and  bold  u]i  his  head  among 
his  fellows. 

Somewhat  in  the  same  catagory  are  a  certain  class  of 
"insane"  people.  In  insane  asylums  to-day  there  are 
confined  thousands  who  are  neither  violent  nor  vicious, 
whose  trouble  is  of  the  sort  commonly  called  "nervous." 
Since  the  present  war  began  there  have  been  plenty  of 
this  class  of  patients  confined  in  Government  hospitals 
able  bodied  young  men  sick  in  the  head.  Friends  or 
parents  have  obtained  the  release  of  these  tmfortunates 
in  their  charge  and  they  are  doing  their  bit  in  factories 
and  on  farms.  Experts  on  insanity  agree  that  the  best 
treatment  for  these  patients  is  occupation  of  a  congenial 
form  which  does  not  tax  the  mind— it  remains  only  for 
the  employer  to  step  forward  and  assist  in  a  work  that 
is  mutually  beneficial. 
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"Hiring  the  Worker,"  by  Roy  W.  Kelly.    New  York : 

The  Engineering  Magazine  Co.,  I9i8."244  pp.    $3. 

In  the  last  five  or  six  years  a  new  profession  has  ajv 

peared,  which  has  developed  with  remarkable  rapidity 


lo  the  height  of  a  significant  role  in  industrial  activity, 
and  gives  promise  of  a  still  greater  prominence  in  the 
immediate  future.  At  the  time  when  a  surplus  of  labor 
existed  the  employment  manager  was  almost  unknown ; 
to-day,  when  the  question  of  labor  comes  to  the  fore- 
ground, the  employment  manager  becomes  one  of  the 
most  important  executi\es  in  an  industrial  concern.  lie 
is  the  man  who,  more  than  any  other,  reaches  the  vital 
part  of  the  factory's  existence :  having  the  task  of  se- 
lecting, adjusting,  and  developing  the  worker,  he  finds 
the  life  and  prosperity  of  the  organization  more  or  less 
dependent  upon  his  actions.  An  increasing  number  of 
industrial  leaders  are  recognizing  that  the  chief  problem 
of  industry  is  not  that  of  raw  material  or  equipment,  but 
that  of  the  human  element,  the  worker.  Scientific  effort 
must  be  applied  to  the  question  of  labor  just  as  it  has 
been  applied  in  the  past  to  perfecting  .systems  of  cost 
accounting,  equipment,  machinery  and  raw  material. 
The  profession  of  employment  manager  cannot  fail  to 
stand  in  the  foreground  when  scientific  labor  manage- 
ment shows  itself  as  the  solution  of  many  difficulties. 

In  the  early  stages  of  this  profession  it  was  natural 
that  the  chief  function  of  the  "employment  agent" 
should  be  similar  to  that  of  the  purchasing  agent.  As  the 
latter  procured  materials  for  the  factory,  so  the  former 
procured  men.  Scientific  purchasing  requires  knowl- 
edge and  study  of  the  markets,  testing  of  material,  and 
calculation  of  schemes  for  economy,  and,  patterning 
after  the  efficient  purchasing  agent,  the  employment 
manager  also  became  scientific  and  studied  all  factors 
connected  with  the  human  element  in  the  organization. 
Just  there  he  came  to  the  way  that  led  him  beyond  the 
purchasing  agent.  In  his  stud\-  of  factory  and  labor  con- 
ditions, he  found  his  duties  and  res|)onsibilities  continu- 
ally increasing  and  soon  realized  that  practically  upon 
himself  devolved  the  function  of  stabilizing  the  entire 
organization.  He  has  now  become  more  than  a  purchas- 
ing agent  of  labor.  Only  a  small  portion  of  his  task  is 
to  seek  and  bring  the  human  material  to  the  gate :  much 
more  important  is  his  subsequent  responsibility  of  prop- 
erly placing  and  developing  the  men  after  the\'  have 
been  selected. 

Desiring  to  bring  before  the  public  some  of  the  funda- 
mental facts  of  employment  management,  Mr.  Roy  W. 
Kelly  has  conducted  an  investigation  among  several  of 
the  leading  concei^ns  in  this  country  and  in  his  book  en- 
titled, "Hiring  the  Worker,"  presents  a  comprehensive 
suumarization  of  systems  that  are  in  use.  While  in  a 
few  cases  the  office  of  employment  manager  was  found 
to  be  still  considered  of  minor  importance,  the  majority 
of  the  concerns  showed  a  realization  of  the  serious 
nature  of  the  ])roblem  of  handling  emplovees  and  w'ere 
devoting  special  attention  to  the  matter  of  centralizing 
all  employment  work. 

Without  doubt,  the  task  of  properly  selecting  the 
workers  is  the  chief  function  of  the  employment  man- 
ager. It  cannot  be  satisfactorily  performed  without 
detailed  analysis  of  the  two  principal  factors  involved : 
the  man  and  the  job.  The  emjiloyment  manager  must 
know  exactly  what  the  nature  of  the  job  is  and  he  must 
find  just  the  man  that  would  fit  the  jilace ;  the  undesir- 
able results  of  an  unfortunate  selection  can  be  many. 

Employment  work  does  not  merely  consist,  as  some 
people  seem  to  think,  of  choosing  a  man  from  a  group 
of  applicants  and  sending  him  to  a  foreman  to  fill  some 
position.  In  fact,  that  is  only  the  beginning  of  the  pro- 
cedure. It  is  true  that  the  skilful  employment  manager, 
aided  by  a  thoughtfully  prepared  application  blank,  can 
make  a  fairly  satisfactory  estimate  of  a  worker".s  abili- 
ties in  the  employment  office,  but  the  real  test  comes  in 
the  factorv  itself  when  the  applicant  is  really  assigned 
and  working  on  the  job.     In  a  short  time  it  becomes  evi- 
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dent  whether  the  employee  is  in  the  right  place  or  not : 
the  record  of  his  ability  and  progress  clearly  indicates 
his  aptitude  for  the  task  in  question.  The  employment 
manager,  by  studying  the  record  and  investigating, 
learns  whether  the  man  has  been  placed  to  the  best 
advantage.  He  has  now  the  opportunity  of  educating 
the  worker  and  improving  his  efficiency.  He  may  trans- 
fer him  or  promote  him.  as  may  seem  desirable. 

In  addition  to  the  selection  and  adjustment  of  the 
employees,  there  are  many  other  responsibilities  that 
logically  come  under  the  jurisdiction  of  the  employment 
department.  Particularly  important  is  the  following-up 
of  employees,  and  above  all,  those  who  have  been  most 
recently  hired  ;  systematic  records  of  their  production, 
increase  in  efficiency,  suggestions  offered,  errors  made, 
instances  of  tardiness  or  absence,  etc..  are  valuable  for 
investigation  purposes.  The  employment  office  should 
endeavor  to  learn  all  reasons  for  voluntary  quitting  or 
discharge.  Furthermore,  such  affairs  as  welfare  activi- 
ties, matters  pertaining  to  health  and  sanitation,  publica- 
tions, and  the  leasing  of  houses  to  employees  can  well  be 
handled  by  the  same  department. 

To  be  a  successful  employment  manager,  certain  quali- 
fications are  necessary.  Mr.  Kell>',  after  making  his 
study,  is  of  the  opinion  that  these  requisites  should  be 
named  as  being  of  special  significance :  keen  ability  to 
judge  human  nature,  tact,  patience,  and  strong  will.  The 
employment  manager  should  be  possessed  of  a  pleasing 
personality  and  be  humanitarian  in  concerning  himself 
with  the  conditions  under  which  the  employees  work. 
but  he  should  have  the  firmness  and  energy  necessarv  to 
carry  conviction  as  to  the  wisdom  of  his  views.  Stand- 
ing in  an  intermediate  position,  he  must  keep  always  in 
mind  his  duties  to  the  employer  as  well  as  to  the  em- 
ployees. 

"Hiring  the  Worker"  is  a  valuable  book  for  all  who 
are  interested  in  employment  questions.  It  gives  an  ac- 
count of  a  large  number  of  employment  methods  that 
have  been  put  into  use  throughout  the  country :  it  is  not 
based  on  theon,-  but  on  actual  conditions.  The  numerous 
blanks,  forms  and  charts  with  which  it  is  illustrated  can- 
not fail  to  be  of  assistance  to  those  who  are  contemplat- 
ing the  organizing  of  an  employment  department.  The 
selected  bibliography  at  the  end  contains  the  titles  of 
many  important  articles  dealing  with  the  subject,  with  a 
short  critical  review  that  is  most  helpful  in  each  case. 
Industrial  executives  will  find  much  in  the  book  that  is 
of  value  in  the  line  of  suggestions  and  criticisms  regard- 
ing employment  work  and  labor  turnover. 
Book-keeping  .\nd  Cost  Accounting  for  F.\ctories. 

By  William  Kent.  M.E.,  Sc.D.    261  pages.  8'4  x  10^ 

inches  :  numerous  forms :  cloth  bound.     Price,  $4  net. 

New  York,  1918:  John  Wiley  &  Sons. 

Reviewed  by  A.  Haimltou  Church 

In  the  preface  to  this  work  the  author  asserts  that  the 
time  has  arrived  when  there  is  a  need  for  a  systematic 
treatise  on  cost  accounting.  It  is  questionable  whether 
he  has  been  wholly  successful  in  catering  to  this  need. 
While  he  has  produced  an  interesting  hook  which  niay 
with  advantage  form  a  part  of  every  cost-keeper's  li- 
brarv,  the  general  effect  suggested  to  the  reviewer  is 
rather  that  of  a  compilation  than  a  well  digested  and  sys- 
tematic treatise.  Of  the  261  |)ages,  21  are  devoted  to 
initiating  the  beginner  in  the  mysteries  of  commercial 
book-kee|)ing.  while  nearly  half  the  book  is  taken  up 
with  descriptions  of  si)ecia'l  .systems  adaptable  to  specific 
industries.  ( )nly  about  loo  pages  are  thus  left  to  be  de- 
voted to  the  general  subject  matter  of  the  book,  namely, 
factorv  and  cost  accounting. 

While  the  major  part  of  the  book  may  be  regarded  as 
a  brief  and  very  condensed  account  of  some  of  the  most 


modern  practice  in  book-keeping  and  cost  accounting, 
it  is  naturally  the  personal  viewpoint  of  the  author  on 
debatable  points  that  is  of  most  interest.  On  page  81  we 
find  the  caption,  "The  last  word  on  Burden — Standard 
Burden  per  unit  of  Finished  Product.''  Reading  this 
paragraph  with  eager  anticipation  we  find  that  the  "last 
word"  is  a  recommendation  to  establish  first  a  standard 
labor  cost  for  a  given  piece  of  work,  then  ascertain  its 
burden  by  means  of  machine  rates,  and  consider  this  bur- 
den as  standard  for  all  similar  quantities,  notwithstand- 
ir.g  that  actual  labor  costs  may  have  varied.  Examples 
are  given  on  which  the  author  himself  comments  as  fol- 
lows: "Sticklers  for  accuracy  may  find  fault  with  these 
figures,  one  set  holding  that  the  charge  is  too  low  .  .  . 
while  another  set  would  say  that  we  have  inflated  the 
inventory  by  charging  to  warehouse  the  cost  of  spoiled 
work,  which  should  have  been  charged  to  a  separate  ac- 
count and  not  to  the  cost  of  the  product."  A  system  of 
accounting  which  is  open  to  a  charge  of  both  improperly 
understating  actual  cost  and  at  the  same  time  of  im- 
properlv  inflating  the  inventory  can  only  be  regarded  as  a 
verv  amateurish  affair,  and  it  is  very  small  excuse  to 
allege  that  by  such  loose  methods  labor  in  accounting  is 
saved  and  that  "it  leads  to  obtaining  prompt  informa- 
tion in  regard  to  the  progress  of  work  through  the  fac- 
tory.'' It  is  a  curious  phenomenon  that  writers  belong- 
ing to  the  "scientific  management''  school,  while  them- 
selves great  sticklers  for  meticulous  accuracy  in  time 
studies  and  so  forth,  frequently  favor  methods  in  ac- 
counting that  no  experienced  accountant  would  enter- 
tain. 

The  author  also  holds  peculiar  views  on  the  subject 
of  inventory  values.  He  considers  that  the  excellent 
and  prudent  rule  that  no  profit  is  to  be  taken  on  goods 
merely  held  and  not  yet  sold  "might  lead  to  no  end  of 
confusion  in  the  estimation  of  profits  and  losses  in  a 
manufacturing  business  in  times  of  violent  fluctuations 
in  market  prices."  He  is  apparently  willing  to  declare 
dividends  on  the  strength  of  a  rise  of  values  in  raw  ma- 
terial. Tliis  is  a  very  dangerous  policy  to  recommend, 
and  his  apparent  object  in  entertaining  such  a  heresy  is 
that  the  base  on  which  to  figure  a  selling  price  "is  not 
the  post-mortem  cost,  but  the  present  estimated  cost  of 
reproduction."  These  views  seem  derived  from  a  gen- 
eral policy  of  regarding  costs  as  something  to  be  twisted 
and  manipulated  rather  than  as  fairly  close  and  accurate 
history  of  something  that  actuallv  happened.  In  fact 
the  author's  own  words  show  that  he  has  hut  little  con- 
ception of  what  cost  actually  is,  or  should  be.  In  Chap- 
ter \T  he  says,  ".A  new  definition  of  I'actory  Cost  is  now 
i>eeded.  It  is  not  post-mortem  cost,  what  the  goods 
cost  last  year,  but  what  it  now  costs  to  produce  them,  or 
what  they  will  probably  cost  during  the  remainder  of  the 
current  year,  assuming  that  the  factory  runs  at  a  normal 
average  rate."  In  other  words,  he  confuses  costing 
f)roper  with  intelligent  inference  from  proper  costs,  L'n- 
fortunately  by  merely  altering  a  definition  we  do  not  ob- 
tain a  new  and  safe  method  and  are  very  apt  to  fall  be- 
tween two  stools  in  making  the  attempt. 

The  size  of  the  book  (8'4  x  io.>4  inches)  is  an  unusual 
one  for  technical  works,  but  was  adopted  to  ])ernut  the 
disj)lay  of  tables  and  blanks,  .\n  excellent  index  of  sub- 
jects, authors  and  blanks  accom])anies  the  text. 


Electric  vehicles  are  used  extensively  in  five  navy 
yards,  three  arsenals  and  several  de])ots  in  hauling  mail 
and  parcel  post  matter,  and  at  the  various  departments 
of  the  Government  in  W'ashington.  .Also  at  Panama, 
and  in  Manila.  They  are  given  preference  at  the  navy 
yards  for  the  reason  of  economy  and  freedom  from 
fire  risk. 
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'E  regret  that  Air.  Waltei   a.  i  cji.ikc]\,  due  to  the 
pressure  of  work  for  the  United  States  Ship- 
ping Board,  has  been  unable  to  prepare  the 
August  instalhnent  of  his  extremely  helpful  series  "Mas- 
tering Power  Production."    However,  the  series  will  be 
resumed  in  September. 


Who  Make  or  Break  tihs  OrgaBi^ation? 
9HE    every    shifting    viewpoint    in    regard    to    the 
human  factor  in  industry  swings  from  the  hum- 
blest worker  to  the  chief  executive  as  a  pendu- 
lum swings  across  its  arc.    Just  now  our  interest  seems 
to  be  centering  part  way  down  the  swing  from  the  ex- 
ecutive head  and  is  bringing  the  foreman  to  the  front. 

We  are  being  told  that  the  foremen  are  the  most  im- 
portant persons  in  the  organization.  They  are  the  ones 
who  interpret  the  policy  of  the  management  to  the 
workers.  They  are  the  ones  who  are  responsible  for 
production.  It  is  the  foremen  who  can  make  or  break 
the  organization.  Many  industrial  executives  today  are 
seeking  for  the  most  practical  means  to  develop  team 
spirit  among  their  working  people  or,  in  other  words, 
the  spirit  of  the  organization.  If  the  foremen  as  a 
group  are  of  such  overshadowing  importance  in  an  in- 
dustrial plant  it  follows  that  when  we  begin  to  create 
the  spirit  of  the  organization  we  must  begin  to  work 
with  the  foremen. 

This  view  is  ably  presented  by  Mr.  William  Judson 
Kibby  on  page  117  of  this  issue.  Mr.  Kibby  brings  to 
us  the  inspiration  of  good  fellowship  and  the  experience 
of  many  years  of  industrial  work  in  foremen's  meetings, 
from  those  in  comparatively  small  industrial  plants  up 
to  some  of  the  largest  in  the  United  States. 

Let  us  hope  that  the  appreciation  of  the  foremen  in 
our  industrial  life  will  grow;  let  us  hope  that  more 
conscious  means  will  be  taken  to  show  to  the  foremen 
that  thev  are  a  vital  part  of  the  organization,  and  that 
in  reality  their  spirit  is  the  "spirit  of  the  organization." 


Machine-Tool  Time  Studies 
HE  second  greatest  invention  in  the  history  of  the 
world    from    the    viewpoint    of    influence    upon 


human  life  is  said  to  be  the  lathe  slide  rest,  a  bit 
of  mechanism  that  is  found  in  some  form  or  other  in 
every  machine  tool.  More  than  100  years  passed  from 
the  time  of  this  invention  until  the  measuring  devices 
and  methods  of  time  study  were  applied  to  these  ma- 
chines. In  fact  the  series  of  articles  now  appearing  in 
our  pages  written  by  Mr.  Dvvight  V.  Merrick  are  the 
first  complete  disclosure  of  machine-tool  time  studies. 

Looking  a  bit  into  the  future  we  may  well  ask,  how- 
ever, if  the  progress  in  machine-tool  development  will 
not  come  in  some  degree  from  the  widespread  making 
of  such  time  studies.  To  know  in  an  engineering  way 
we  must  measure  and  the  scientific  time  study  does  that 
very  thing.  As  applied  to  a  machine  it  measures  the 
time  required  for  its  manipulations  and  this  is  in  itself  a 
measure  of  the  efficiency,  ease  and  quickness  of  opera- 
tion and  capacity  to  produce  of  the  machine  itself. 

One  of  the  important  reasons  for  making  machine 
time  studies  is  to  improve  the  operation  of  the  machine 
itself.  Up  to  the  present  time  only  a  few  machine  tools 
have  been  carefull)'  and  completely  studied.  But  now 
that  the  wa}-  of  doing  this  work  has  been  disclosed  we 
may  hope  that  every  standard  machine  tool  will  be  sub- 
jected to  examination.  Some  of  the  results  obtained 
may  be  surprising  even  to  the  designers  and  builders, 
who  believe  that  they  know  their  product  from  start  to 
finish.  And  because  of  some  of  these  surprises  and  the 
facts  brought  out  we  may  expect  improvements  in  de- 
sign and  construction,  as  well  as  major  strides  forward 
in  efficient  operation  and  maximum  production. 

.So  let  us  hope  that  before  long  lathes,  planers,  mill- 
ers, drilling  machines  and  all  the  other  standard  ma- 
chine tools  will  be  completel}'  time  studied — and  when 
such  a  machine  is  shipped  new  from  the  factory,  may  it 
be  accompanied  by  a  booklet  giving  in  table  form  the  re- 
sults of  the  studies  that  have  been  made. 


kilJsh  Report  on  the  Metric  System 
■OR  some  two  years  a  British  Committee  on  Com- 
mercial and  Industrial  Policy  After  the  War  has 
been  at  work  on  specific  subjects  that  have  been 
assigned  to  it  among  which  was  a  proposal  to  adopt  the 
metric   system   throughout  the   British    Empire.      This 
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committee  has  now  rendered  a  final  report  declaring  that  tered  the  war  there  was  in  this  country  millions  upon 
it  cannot  recommend  the  compulsory  adoption  of  the  millions  of  dollars  worth  of  property  belonging  to  Ger- 
metric  system.  The  following  are  a  few  excerpts  which  mans  and  Austrians.  This  property  was  in  mines,  fac- 
tories, banks,  steamship  lines,  farms,  plantations,  and 
in  fact  all  forms  of  our  National  wealth.  Its  total 
amount  may  run  into  billions  of  dollars.  At  the  outset 
we  had  no  means  of  estimating  its  amount,  but  up  to 
the  present  time  more  than  three-c^uarters  of  a  billion 
dollars  worth  of  this  property  have  been  reported  to  the 
Alien  Property  Custodian.  Government  investigations 
show  that  much  more  remains  to  be  located.  Hardly 
a  day  goes  b\-  without  some  statement  passing  through 
the  press  of.  the  turning  over  to  the  Custodian  of  some 
great  industry  or  some  large  block  of  property. 

When  war  was  declared  the  Army  and  Nav}-  started 
to  mobilize  men  and  munitions.  The  Shipping  Board 
began  to  build  the  fleet,  the  War  Trade  Board  pro- 
ceeded to  cut  all  commercial  relations  with  the  enemy, 
and  the  Alien  Property  Custodian  began  to  gather  into 
the  Treasury  of  the  United  States  every  penny  of  Ger- 
man and  Austrian  owned  money  that  could  be  found. 

But  the  duties  of  the  Alien  Property  Custodian  are 
not  exacth-  what  the  name  might  seem  to  imply.  In 
addition  to  the  work  of  taking  over  and  administering 
the  property  holdings  of  enemies,  he  has  power  given 
by  Congress  to  sell  outright  most  properties  of  the  great 
industrial  and  corporation  classes  of  Germany,  wher- 
ever they  may  be  located  in  the  United  States. 

Ever}-  American  citizen  has  a  direct  interest  in  all 
this  work.  It  is  a  means  for  prosecuting  the  war.  It 
is  helping  toward  victory.  Anyone  who  has  any  knowl- 
edge of  enemy  owned  property  should  report  the  facts 
to  the  Bureau  of  Investigation,  Alien  Property  Custo- 
dian, Washington,  D.  C. ;  but  in  order  to  give  adequate 
help  it  is  important  to  know  just  what  is  meant  by 
"enemy  property"  and  just  who  is  the  "enemy." 

Enemy  property  includes  any  and  every  kind  of 
property,  money,  chattels,  securities,  land,  indebtedness, 
accounts  receivable,  etc.,  w-hich  belongs  to  an  enemy. 
Even  if  the  property  is  held  in  the  name  of  another — 
as  by  a  dummy  or  in  trust — if  the  real  beneficial  inter- 
est belongs  to  an  enemy,  it  is  enemy  property. 
As  defined  by  act  of  Congress,  an  enemy  is :. 


indicate  the  character  of  the  conclusions  of  the  Com- 
mittee : 

Having  given  very  full  consideration  to  the  subject,  we  are 
unable  to  recommend  the  compulsory  adoption  of  the  metric 
system  in  this  country. 

In  our  opinion,  it  is  absolutely  certain  that  the  anticipated 
uniformity  could  not  be  obtained  for  a  very  long  period,  if  ever. 

There  is,  further,  the  serious  objection  that  if  we  induced  the 
above  mentioned  counrties  to  change  over  to  the  metric  system, 
we  should  be  surrendering  to  Germany  the  advantage  which  our 
manufacturers  now  enpoy  over  hers,  both  in  their  markets  and 
our  own. 

We  are  informed  that  even  in  France,  which  has  made  the 
metric  system  nominally  compulsory  for  more  than  a  half  a 
century,  the  "pouce''  (or  inch)  is  used  in  textile  manufacture 
and  numerous  local  measures  still  survive. 

In  referring  to  these  considerations,  we  have  to  point  out 
that  there  is  no  unanimity  even  as  to  the  theoretical  merits  of 
the  metric  system  as  compared  with  our  own.  The  practical 
argument  that  its  adoption  is  desirable  in  order  to  secure  uni- 
formity in  the  markets  of  the  world  has  been  shown  to  be  un- 
founded. We  are  not  satisfied  by  any  evidence  which  has  been 
brought  before  us  that  trade  has  actually  been  lost  to  this  coun- 
try owing  to  the  fact  that  the  use  of  the  metric  system  is  not 
compulsory. 

But  to  attempt  to  make  the  use  of  the  system  universal  and 
obligatory  in  this  country  would  cause  great  loss  and  confusion 
at  a  particularly  inopportune  moment  for  the  sake  of  distant 
and  doubtful  advantages.  We  are  convinced  that,  so  far  from 
assisting  in  the  re-establishment  of  British  trade  after  the  war. 
such  a  measure  would  seriouly  hamper  it. 

As  regards  the  educational  advantages  claimed  for  the  change, 
we  have  been  referred  to  a  statement  quoted  by  the  Select 
Committee  of  1895  that  no  less  than  one  year's  school  time 
would  be  saved  if  the  metric  system  were  taught  in  the  place 
of  that  now  in  use.  The  information  which  we  have  received 
does  not  support  that  statement,  and  even  if  it  were  well 
founded,  it  must  be  remembered  that  for  at  least  a  generation, 
children  would  have  to  learn  both  the  new  and  the  old  measures 
and  how  to  convert  from  one  to  the  other. 

It  is  often  popularly  supposed  that  the  introduction  of  the 
metric  system  would  render  possible  the  immediate  sweeping 
away  of  many  complicated  and  varying  weights  and  measures, 
.\s  we  have  already  indicated,  this  belief  is,  in  our  opinion, 
wholly  fallacious. 

We  are  not  convinced  that  the  metric  system  is,  upon  the 
whole,  even  theoretically  superior  to  the  British  system,  and  we 
are  satisfied  that  the  practical  objections  to  the  proposed  change 
are  such  as  decisively  to  outweigh  any  advantages  which  are 
claimed  for  it. 

A  further  point  worthy  of  serious  consideration  in 
this  British  report  deals  with  the  matter  of  German  prop- 
aganda. A  recent  report  of  the  American  Institute  of 
Weights  and  Measures  declares :  "That  those  who  work 
for  the  adoption  of  the  metric  system  unwittingly  and 
unconsciously  work  for  Germany." 


Enemy  Property 

WE  are  using    two  m.ajor  means  to  make  war  on 
Germany   and   Austria.     One   is   the    force   of 
American  arms;  the  other  is  the  pow-er  of  our 
economic  pressure. 

Our  efforts  on  the  economic  side  of  warfare  bring 
to  bear  upon  the  enemy  every  force  that  we  can  muster 
to  stop  his  supply  of   food,  to  prevent  munitions  and 


1.  .'Vny  person  regardless  of  citizenship  or  place  of  birth,, 
which  is  within  the  boundaries  of  Germany,  .Austria-Hurtgary, 
nr  their  allies,  or  within  the  territory  actually  occupied  by 
their  military  or  naval  forces.  A  peaceful  and  law-abiding 
German  or  Austrian  citizen  residing  in  the  United  States  is 
not  an  enemy;  but  an  .American  citizen  living  in  enemy  terri- 
tory is  an  enemy. 

2.  A  person  residing  outside  of  the  United  States  and  doing 
business  within  the  territory  of  enemy  countries  or  their  allies. 

,1.     A    corporation,    if    incorporated    within    the    territory   of 


money  from  reaching  him,  and  to  improverish  him  and      enemies  or  their  allies,  or  incorporated  in  any  neutral  country 

and   doing  business  within  the   territory   of   enemies  or   their 

make  him  weak  and  impotent.  allies. 

^,       ,        ,         ,  ,       I-    •.    J    c»  »„,.      f    \.»,„,-;^-.   on  4-   An  official  or  agent  of  an  enemv  Government  or  anv  sub- 

On  the  day  that  the  I  nited   States  nt  Amenca  en-     ,y^:^.-^-^„  thereof. 
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5.  All  natives,  citizens,  or  subjects  of  Germany  or  Austria- 
Hungary  interned  by  the  War  Department. 

6.  All  citizens  or  subjects  of  Germany  or  Austria-Hungary 
resident  outside  of  the  United  States  who  are  (a)  wives  of 
officers,  officials  or  agents  of  Germany  or  Austria-Hungary, 
wherever  resident:  (b)  wives  of  persons  within  the  territory 
(including  that  occupied  by  military  and  naval  forces)  of  Ger- 
raanv  or  Austria-Hungary;  or  (c)  wives  of  persons  resident 
outside  the  United  States  and  doing  business  within  enemy 
territorv. 

7.  Citizens  or  subjects  of  Germany  or  Austria-Hungary  who 
are  prisoners  of  war  or  who  have  been  or  shall  be  interned  by 
anv  nation  associated  with  the  United  States  in  the  war. 

8.  Citizens  or  subjects  of  Germany  or  Austria-Hungary 
who  since  April  6.  1917,  have  disseminated  or  shall  hereafter 
disseminate  prooaganda  to  aid  any  enemy  nation  or  to  injure 
the  cause  of  the  United  States,  or  who  have  assisted,  or  who 
shall  assist  in  plotting  against  the  United  States  or  any  nation 
associated  with  the  United  States  in  the  war. 

9.  Citizens  or  subjects  of  Germany  or  Austria-Hungary 
who,  at  any  time  since  August  4.  1914.  have  been  resident 
within  enemy  territory. 

It  is  importaut  to  know  that  items  2,  6,  8  and  9 
apply  onlv  to  persons  who  are  residents  outside  of  the 
United  States  of  America. 

Eacli  one  of  us  should  feel  his  personal  responsibil- 
ity in  this  matter  and  assist  in  carr>'ing  forward  the 
v.ar  bv  helping  the  Alien  Property  Custodian  to  gather 
in  every  penny  of  eiiemy  property  in  the  United  .States. 


£1;    _,  _  .i  .-.j^iL)]^   Ul.>^^-^:_   --    'i!  to  Belgium 

THE  will  of  civilization  to  bring  a  crushing  defeat 
to  the  Central  Powers  will  one  of  these  days 
consummate  the  greatest  victory  of  arms  that  the 
world  has  e\-er  known.  Then  will  begin  the  perhaps 
greater  work  of  rehabilitation  and  restoration  in  those 
countries  that  have  been  ravaged  by  the  Hun.  Martyred 
Belgium  will  the  arise  from  her  ruins  and  once  more 
become  a  great  industrial  factor  in  the  world's  produc- 
tion and  trade,  and  likewise  the  devastated  regions  of 
France  and  Italy,  Servia,  Roumania  and  Russia,  will 
enter  that  period  of  renaissance  which  will  finally  re- 
store them  to  conditions  of  prosperit\-  perhaps  never 
before  known. 

Anyone  who  is  seeking  for  the  good  that  will  follow 
this  great  war  can  imagine  no  other  result  than  the 
complete  restoration  on  a  better  and  grander  scale  than 
before  existed  of  all  of  the  areas  over  which  the  con- 
tending armies  have  fought  and  sacrificed. 

Whenever  we  pause  to  consider  just  a  little  as  to  what 
.  must  come  and  will  come  with  the  winning  of  peace, 
our  thoughts  turn  quickly  to  heroic  Belgium —  that  little 
nation  that  gravely  stood  up  against  the  German  on- 
slaught rather  than  sacrifice  her  honor  and  her  soul. 
As  the  first  victiin  of  the  Teuton's  mad  drive  for  world 
power,  our  sympathies  turn  to  her  perhaps  first  when 
matters  of  restoration  are  being  considered,  and  every 
American  hopes  that  his  country  will  be  able  to  play 
an  important  part  in  the  work  of  rehabilitation  and  re- 
construction.   Rut  how  can  that  hope  be  realized?  What 


does  industrial  America  know  and  practice  that  may 
perhaps  be  of  benefit  in  this  great  industrial  task  of 
once  more  placing  a  nation  of  7,000,000  people  on  a  pro- 
ducing basis  ?  \\  hat  experiences  have  we  had  that  may 
point  to  ways  and  means  to  begin  to  solve  this  problem 
and  to  accomplish  this  task. 

In  searching  for  a  possible  answer  to  these  questions 
we  naturally  turn  to  some  of  the  great  indu.strial 
achievements  of  the  present  day  in  the  United  States. 
One  of  them  is  the  work  of  the  Emergency  Fleet  Cor- 
poration. In  some  form  or  other,  in  greater  or  less 
degree,  the  directors  of  that  corporation  have  had  to 
deal  with  every  kind  of  industrial  problem.  There  has 
been  the  selection  of  yards,  the  design  and  erection  of 
buildings,  the  selection  of  producing  equipment,  the  pro- 
viding of  transportation  facilities,  the  building  of  an  op- 
erating organization,  the  employment  of  the  working 
force,  the  housing  of  the  families  of  the  workers,  and 
so  on — the  list  might  be  extended  indefinitely.  There 
has  also  been  a  variety  of  product — steel  vessels,  wooden 
ships,  composite  ships,  concrete  experiinents,  powei 
plants,  interior  fittings,  'ind  so  on.  A  single  achieve- 
ment, the  building  of  the  Hog  Island  Yard,  will  per- 
haps some  day  outrank  in  the  sweep  of  its  conception 
and  in  the  final  excellence  of  its  construction  and  value 
of  its  results  our  world-famed  Panama  Canal. 

Can  we  perhaps  find  in  our  Einergency  Fleet  Corpora- 
tion a  model  for  a  similar  corporation  to  undertake  the 
industrial  reconstruction  of  Belgium?  In  some  aspects 
the  tasks  are  similar.  In  magnitude  the  Belgian  task  is 
greater  and  it  is  far  more  diversified. 

Belgian  officials  assure  us  that  the  financial  side  of 
the  work  of  reconstruction  will  present  no  difficulties. 
Belgium  still  has  wealth  and  when  the  score  has  been 
cast  up  around  the  peace  table  the  German  wealth 
turned  o\er  to  Belgium  should  be  many  times  greater 
than  all  of  the  needs  of  the  entire  country  as  far  as  in- 
dustry is  concerned. 

So,  with  this  starting  point  it  is  not  conceivable  that 
the  American  business  mechanism,  such  as  is  represented 
in  our  Emergency  Fleet  Corporation,  might  be  employed 
to  take  over  the  planning  and  administrative  work  of 
rebuilding,  re-equipping  and  putting  on  a  production 
basis  all  of  the  industrial  interests  of  Belgium. 

If  some  plan  like  this  could  go  into  efifect,  Ainericans 
would  be  pleased  indeed,  and  if  American  engineers  and 
industrial  executives  could  contribute  in  a  helpful  way 
from  their  experience,  everyone  would  consider  it  a 
privilege  to  be  of  service. 

And,  after  all,  is  not  this  Belgium  problem  one  that 
can  onlv  be  solved  by  the  industrial  executive  and  the 
mechanical  engineer? 
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Safety  ¥'w%l  JRelay 
To  provide  means  for  supplying  overload  protec- 
tion for  alternating  current  equipment  provided 
with  starters  or  switches  having  low  voltage  protec- 
tion, the  Westinghouse  Electric  &  ]\Ianufncturing 
Company,  East  Pittsburgh,  Pennsylvania,  has  just 
brought  out  a  "safety  first"  relay,  'it  is  enclosed  in 
a  sheet  steel  case  to  exclude  dust.    The  cover  of  this 


WESTINGHOUSE   SAFETY   FIRST   RELAY 

case  is  secured  by  two  thumb  screws,  and  is  pro- 
vided with  a  safety  device  which  automatically  trips 
the  relay  when  the  cover  is  removed,  thus  rendering 
all  parts  of  the  relay  "dead"  so  long  as  the  cover  is 
off.  The  case  is  arranged  for  wall-mounting  in  any 
convenient  place  near  the  switching  equipment.  The 
relay  operates  b\'  means  of  magnet  coils  that  are 
inactive  at  loads  less  than  that  for  which  they  are 
set.  When  a  current  reaches  or  exceeds  this  setting, 
the  coils  lift  plungers  which  break  the  control  circuit 
and  operate  the  low-voltage  relay  to  open  the  line 
circuit.  With  no  current  flowing  in  the  line,  the 
coils  are  de-energized  and  the  relay  is  automatically 
reset,  the  bridge  being  pressed  against  the  contacts 
by  means  of  a  compression  spring. 

The  plungers  operate  in  oil  dash-pots,  providing  a 
time  element  which  allows  the  relay  to  carry  a 
momentary  overload  without  tripping.  This  time 
limit  is  adjustable  by  means  of  a  small  perforated 
disc  in  the  dash-pot,  which  is  accessible  by  unscrew- 
ing the  dash-pot  from  the  casting  which  holds  it. 

These  relays  are  made  for  all  commercial  fre- 
quencies and  \-oltagcs  and  in  capacities  of  5  to  100 
amperes,   which    will   operate  over  a  wide  range  of 


current  values,  for  which  adjustments  are  made  by 
lowenng  or  raising  the  dash-pot.  This  is  marked 
with  a  scale,  and  an  indicator  clearly  shows  the 
tripping  value. 


Electric  Tool  Post  Grinder 
An  electric  tool-post  grinder  driven  by  a  ^  horse 
power  motor,  running  at  a  speed  of  3,400  R.P.M.  and 
built  for  two  voltages,  1 10  to  220,  is  shown  in  the  ac- 
companying illustration.  It  is  a  product  of  the  Gilfillan 
Bros.  Smelting  &  Refining  Company,  Los  Angeles 
California.  "  ' 

The  general  design  of  the  grinder  is  shown  in  the 


GILFILLAX    ELFlTRIC   TOOI,   TOST  GRINDER 

illustration.  It  is  adapted  to  mounting  a  wheel  6  inches 
in  diameter  by  %  inch  thick,  and  has  an  extension  arbor 
lor  internal  grinding  adapted  to  carry  a  wheel  i'J/4 
inches  in  diameter  b.\-  -"'s  inch  thick. 

A   tool    rest   is  a   i)art   of   the  e(|uipment    for  cutter 
grinding. 


The  Borst  Fifth  Wheel  Trailer  Control 

"Y"  HE  accompanying  illustration  shows  a  fifth  wheel 
*  with  its  controlling  device  for  use  with  tractors 
and  semi-trailers.  It  enables  the  driver,  without  moving 
from  his  position,  to  control  the  semi-trailer  in  backing 
into  any  position.  A  foot-pedal  controls  the  action  of 
both  tractor  and  trailer  making  them  move  as  a  unit. 


BORST    FIFTH     WHEEL    TRAILER     CONTROLLING     DEVICE 
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The  tifth  wheel  platform  or  turn-table  is  constructed 
of  steel  plate  permitting  a  sliding  movement  between 
tractor  and  trailer.  The  upper  half  of  the  fifth  wheel 
coupler  has  two  sliding  bars  rigidly  attached  to  channel 
irons  and  supported  on  the  bottom  by  a  turn-table  plate. 
These  channel  irons  are  long  enough  to  make  a  bolster 
and  can  be  attached  easily  to  any  trailer  or  wagon. 

Supplied  with  the  trailer  control  is  a  set  of  carrier 
jacks  by  means  of  which  the  trailer  can  be  easily  raised 
or  lowered  when  tractor  and  trailer  are  being  coupled 
together. 

These  devices  are  manufactured  b\-  the  Borst  L'ou- 
jiler  Control  Manufacturing  Company.  Buffalo,  N.  Y. 


Model  "G"  Traaisveyor 

The  Cowan  Truck  Company,  of 
Holyoke,  Massachusetts,  have  add- 
ed to  their  line  of  transveyors  a 
new  type  known  as  model  "G." 

It  has  been  chiefly  designed  to 
safeguard  against  the  unseating 
of  a  load  when  trucking  over  un- 
e\-en  floors.  It  is  made  in  several 
sizes  varying  in  capacity  from 
1,000  to  3,000  pounds.  It  is  fitted 
with  an  improved  locking  device 
and  contains  several  other  im- 
provements over  the  other  models. 
The  leverage  is  such  that  the 
maximum  load  can  be  readily  ele- 
vated b\'  one  man. 


TRA.N'SVKVlIK 


Small  Westinghouse  Turbo  Generator 

'1^  HE  accompanying  illustration  shows  a  new  small 
turbo  generator  unit  designed  for  10  kilowatts 
■output  although  a  temporary  load  of  approximately  12;  2 
kilowatts  may  he  obtained.  A  still  smaller  unit  de- 
signed for  S'-S  kilowatts  is  suitable  only  for  lighting 
"work  and  electro  magnet  installations.  It  is  built  bv 
the  Westinghouse  Electric  &  Manufacturing  Company, 
East  Pittsburgh,  Pennsylvania. 


In  its  construction  the  fact  has  been  recognized  that 
its  field  will  be  found  in  places  where  attendance  and 
care  might  not  be  of  the  best.  Thus  it  has  been  de- 
signed for  trying  conditions.  At  the  same  time  it  has 
many  of  the  features  of  construction  found  in  larger 
units.  Among  these  is  a  hand  and  automatic  throttle 
valve  and  an  emergency  over-speed  governor.  This 
latter  device  is  on  the  generator  end  of  the  unit  and  au- 
tomatically closes  the  throttle  valve  if  there  should  he 
any  tendency  to  overspeed. 


COVER    REMOVED   FROM    TrRIIINE 


An  important  feature  of  this  unit  is  the  fact  that  it 
has  but  one  revolving  element,  for  the  generator  shaft 
is  extended  and  also  carries  the  turbine  rotor.  The 
rotor  is  made  of  high  carbon  open  hearth  steel  forged 
to  shape  and  accurately  finished.  The  blades  are  of 
electric  furnace  steel  held  in  place  by  pins  driven 
through  blade  and  rotor.  The  blades  are  of  the  impulse 
type  and  although  there  is  only  one  row  yet  by  means 
of  a  reversing  chamber  the  same  steam  is  passed  through 
the  blades  a  second  time  thus  allowing  expansion.  The 
generator  is  equipped  with  ball-bearings.  Figure  i 
shows  the  ten  kilowatt  unit  complete  and  Figure  2 
shows  the  turbine  end  with  the  cover  removed. 


T^HE  "New   Shepard"   line  of   screw   cutting  engine 

lathes  manufactured  by  Shepard  Lathe  Company, 

Cincinnati,  C)hio,  has  been  increased  by  the  addition  of 

the    12-inch,   all-geared   head,   semi-quick   change   type. 


H(,     I  10    K\\ 


FIG.    1.      THE   iNEVV   SHEPARD    12-INCH    L.\THE 
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This  is 
the  ind 


equipped  with  several  kinds  of  drives  including 
ividual  motor  mounted  either  on  the  headstock 


^HEPARn    LVTHF,    WITH    CnUNTEKPHAFT 


or  leg  or  a  regular  counter  shaft  or  single  pulley  drive. 
Demonstrated  features  of  construction  used  in  other 
sizes  of  Shepard  lathes  have  been  included  in  this  de- 
sign. In  the  head  stock  is  a  reversing  lever  whereby 
the  different  feeds  of  the  lathe  may  be  instantly  reversed 
without  stopping  the  machine. 

Six  changes  of  spindle  speeds  are  provided  from  32 
to  502  revolutions  per  minute.  The  drive  is  through 
a  positive  7-jawed  steel  clutch.  Changes  in  speeds  and 
movements  of  the  clutch  are  easily  made  bv  means  of 
two  conveniently  situated  levers.  All  clutche's  and  small 
levers  are  of  steel.  The  hollow  spindle  is  turned  from 
50-point  carbon  steel,  is  ground  to  size  and  has  a  i-inch 
hole  permitting  the  use  of  draw  in  collets.  The  bearings 
are  of  phosphor  bronze. 

The  carriage  and  combined  rest  are  designed  to  give 
strength  and  rigidity.  The  combined  rest  is  gibbed  and 
graduated.  The  foot  stock  is  of  the  off  set  type  with 
a  set-off  for  turning  tapers. 

Another  addition  to  the  "New  Shepard"  line  is  the 
i2-mch  cone  head,  semi-quick  change  screw  cutting 
lathes  shown  in  Figures  3  and  4.  Its  characteristics  are 
similar  tothe  lathes  already-  described.  Figure  4  shows 
this  machine  equipped  for  individual  motor  drive  where 
the  motor  is  attached  to  a  bracket  bolted  to  the  lathe 
log  and  a  swinging  arm  is  arranged  to  carry  the  drive 
cone.  The  counter  shaft  is  controlled  by  means  of  a 
screw  and  hand  wheel  movement. 


4.      PEMI-QUICK  CHANCE  r.ATHF — MOTOR  ATTACHED  TO  IRAlKET 


Rack  for  Electric  Soldering  Irons 
A  ^^  automatically  controlled,  soldering-iron  rack  con- 
'^      trol   panel,   designed  to   decrease  the  amount  of 
current  required  for  heating  irons  and  to  prevent  over 

heating  and  burn- 
outs is  shown  in 
the  accompanying 
illustration.  It  is 
a  recent  product 
of  the  Cutler- 
Hammer  ]\Ianu- 
facturing  C  o  m  - 
I)  a  n  y  ,  Milwau- 
kee,  \\isconsin. 

The  rack  con- 
sists of  a  small 
slate  pannel  ar- 
ranged for  wall 
mounting  a  n  a 
carries  a  support 
for  the  iron  which 
acts  on  the  prin- 
ciple of  the  tele- 
j)  li  o  n  e  receiver 
iiook.  When  the 
iron  rests  on  the 
support  or  hook 
it  bears  the  sup- 
iiort     down     and 

KM  K     I'lK     Mli.lU.Kl.N.,      IKd.N.S  '         .  ... 

resistance  which 
is  mounted  on  the  back  of  the  panel  is  inserted  in  circuit 
v,ith  the  iron.  The  current  is  thus  reduced  and  the 
temperature  held  at  a  safe  point.  .\s  soon  as  the  iron  is 
lifted  from  the  hook  the  full  current  flows.  Below  the 
hook  on  the  same  panel  there  is  a  push  button  snaj) 
switch  and  a  standard  receptacle  to  which  the  plug  of 
the  soldering  cord  is  connected.  Thus  this  panel  is  in  a 
way  a  soldering  iron  switch  board  for  the  switch  can  be 
snajiped  oflf  at  night  completely  o|)ening  the  circuit  to 
the  soldering  iron. 


158 


INDUSTRIAL  MANAGEMENT 


August,   1918 


Sta-Lok  Nut 


THE  two  accompanying  illustrations  show  the  con- 
struction of  a  lock  nut  marketed  under  the  trade 
name  of  a  "sta-lok."  The  action  of  this  nut  is  thus: 
After  the  nut  is  in  place  when  effort  is  made  to  unscrew 
ii  a  hardened  steel  ball  which  grips  in  a  groove  of  the 
threads  is  held  in  contact  by  a  spring  and  wedges  mto 


METHOD   OF 
LOCKING 


METHOD   OF 
UNLOCKING 


the  thread,  thus  locking  the  nut.  To  remove  the  nut  a 
nail  is  inserted  as  shown  in  one  of  the  illustrations  re- 
leasing the  ball  from  the  thread  groove  and  permitting 
the  nut  to  be  backed  ofi. 

This  lock  nut  is  manufactured  from  bar  screw  stock 
with  a  special  filleted  top  to  give  individuality.  It  is 
manufactured  by  the  Evertite  Nut  Corporation,  De- 
troit, Michigan. 


Tttjseda  Swing  Joante  and  Unions 
A    SWING  joint  for  use  in  lines  conveying  steam,  oil, 
•^     water,  gas  or  air  so  constructed  that  the  packing  is 
held  vmder  a  constant  spring  pressure  as  shown  in  the 


TUXEDA    SWING    JOINT    ELBOW 

accompanying  illustration.  It  is  known  as  the  Tuxeda 
swing  joint  and  is  manufactured  by  the  Franklin  Will- 
iams, Inc.,  39  Cortlandt  Street,  New  York,  N.  Y. 

The  illustration  shows 
the  construction  of  the 
joint  which  depends  for  its 
tightness  upon  the  ring  of 
Tuxeda  packing.  To  com- 
pensate for  wear  and  keep 
the  joint  tight  a  helical 
spring  keeps  a  constant 
pressure  upon  the  packing. 
If  necessary  for  any  rea- 
son whatever  the  joint  is 
easily  taken  to  pieces  and 
TUXEDA   UNION  a  new  piece  of  ring  pack- 


ing  inserted   in   a   short   time   and   with   little  trouble. 

The  internal  construction  for  both  the  male  end  and 
elbow  type  of  joint  is  standard.  The  design  has  been 
developed  to  allow  sufficient  play  to  compensate  for  ir- 
regularities of  a  regular  run  of  pipe  fittings. 

Another  Tuxeda  product  is  a  bronze  union  for  high 
pressure  steam.  Both  ends  of  the  union  are  made  hexa- 
gonal, thus  affording  a  convenient  grip  with  smooth 
faced  wrenches. 


DUMORE       ELECTRIC    GRINDER 


lectric  Grinders  and  Drills 
A  SMALL,  portable,  electrically  driven  grinder, 
'  ^  marketed  under  the  trade  name  of  "Dumore 
Junior  Grinder,"  has  re- 
cently been  placed  on 
the  market  by  the  Wis- 
consin Electric  Com- 
pany, Racine,  Wiscon- 
sin. It  is  adapted  for 
either  external  or  inter- 
nal grinding.  The  motor 
speed  is  20,000  r.p.m., 
permitting  the  use  of 
very  small  wheels,  and 
the  motor  armature  is 
dynamically  balanced  to  eliminate  vibration. 

It  is  intended  especially  for  use  in  small  machine 
shops,  tool-making 
shops,  garages  and  the 
like,  where  a  compact 
tool  is  needed  and  in- 
vestment in  a  large 
grinder  is  unwarranted. 
The  "Dumore"  elec- 
tric drive  drill  shown 
herewith  is  an  exceed- 
ingly compact  and  use- 
ful tool.  The  flexible 
conductor  can  be  at- 
tached to  an  outlet  on 
the  bench  and  the  motor 
can  be  started  and 
stopped  by  the  ordinary 
key  switch  provided  on 
a  receptacle. 

The  lever  on  the  right 
side  of  the  base  is   for 
holding     the     work     up 
PORTABLE  ELECTRIC  DRILL  agaiust  the  drill  point. 


Crescent  Industrial  Truck 

'T'HE  accompanying  illustration  shows  a  four-wheel, 
^       all-wheel    steer    storage    battery    industrial    truck 
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manufactured  by  the  Crescent  Truck  Company,  Eliz- 
abeth, New  Jersey. 

The  frame  is  built  up  of  four-inch  channel  irons, 
braced  with  gusset  plates  and  cross  members  and  riveted 
with  ^'i-inch  rivets.  The  platform  is  23  inches  above 
the  floor  and  is  constructed  of  i3/>-inch  planking  and 
reinforced  on  the  edge  and  corners  with  steel.  Metal 
strips  cross  the  platform  and  protect  the  flooring.  The 
platform  is  hinged  so  that  it  can  be  raised  and  give 
easy  access  to  the  driving  mechanism  and  battery. 

The  truck  wheels  are  driven  through  a  worm  differ- 
ential and  a  Timken  worm  and  worm  wheel  mounted 
•  on  S.  K.  F.  ball  bearings.  The  whole  mechanism  is 
enclosed  and  runs  continually  in  oil.  The  wheels  are 
of  cast  steel  mounted  on  Timken  roller  bearings ;  the 
tires  are  of  solid  rubber,  20  inches  in  diamteer  with  a 
3J^-inch  face.  The  truck  is  steered  by  a  lever  and  is 
directly  connected  with  all  four  wheels.  This  steering 
on  all  the  wheels  gives  a  turning  radius  of  six  feet,  and 
permits  the  truck  to  enter  the  side  door  of  a  box  car 
and  run  to  either  end.  Provision  is  made  to  lubricate 
all  knuckles  and  joints.   • 

The  motor  takes  36  volts  and  35  amperes  at  1000 
r.p.m.  Under  severe  conditions  it  will  take  120  am- 
peres for  10  minutes  without  serious  overheating.  The 
controller  is  the  drum  type,  with  three  speeds  forward, 
three  in  reverse  and  a  positive  stop  between.  Several 
types  of  batteries  can  be  supplied  at  the  option  of  the 
user.  This  truck  has  a  capacity  of  4,000  pounds  and 
speed  per  hour  light  of  from  eight  to  ten  miles  and 
loaded  five  to  seven  miles. 


!l   Personal     and     Business     Items 


Pipe  Tool  catalog  No.  38  has  been  completely 
revised  by  the  Greenfield  Tap  &  Die  Corporation  of 
tribution  in  its  new  form.  It  shows  the  complete 
line  of  pipe  tools  manufactured  by  this  firm. 

*  *     *     * 

The  Easton  Car  &  Construction  Company,  Easton, 
Pennsylvania,  announce  the  opening  of  a  new  branch 
office  in  Washington,  D.  C,  the  address  being  225 
Kellogg  Building,  1422  F.  Street,  N.  W. 

*  *     *     * 

Mr.  W.  H.  Callan,  general  manager  of  plants, 
and  yir.  W.  P.  Pressinger.  general  manager  of  sales, 
have  been  elected  vice  presidents  of  the  Chicago  Rneu- 
matic  Tool  Company,  Chicago,  Illinois. 

*  *     »     * 

Mr.  Willis  B.  Richards  and  Mr.  Francis  Oakey 
announce  their  association  as  public  accountants 
and  production  engineers  under  the  corporate  name 
of  Gunn,  Richards  &  Company,  43  Wall  Street.  Mr. 
James  Newton  Gunn  withdrawing. 

The  Jeffrey  Mainufacturing  Company,  Columbus, 
Ohio,  has  recently  issued  catalog  No.  231,  showing 
the  application  of  battery  locomotives  in  industrial 
plants  and  similar  places.  It  contains  many  illustra- 
tions and  descriptions  of  various  installments  and 
gives  information  in  regard  to  locomotive  details. 

*  *     *     * 

The  Wellman-Seaver-Morgan  Company,  Cleve- 
land, Ohio,  has  just  issued  bulletin  No.  9,  illustrating 
and  describing  freight  car  dumpers.  The  general 
arrangement  of  the  towers  and  machinery  is  fully 
shown  and  a  full  page  is  devoted  to  views  of  un- 
loading installations. 


Mr.  A.  Heutter.  has  recently  become  Vice  President 
and  General  Manager  of  the  Premier  Rubber  &  Insula- 
tion Company,  Dayton,  O.,  of  which  he  is  the  founder. 
This  firm  completed  its  new  plant  April  i  of  this  year, 
and  is  now  producing  a  line  of  hard  rubber  products 
largely  for  airplane  and  automobile  use. 

*  *     *     * 

The  C.  W.  Hunt  Company,  Inc.,  West  New 
Brighton,  New  A'ork,  announce  the  removal  of  their 
office  from  45  Broadway,  New  York  City,  to  the 
Astor  Trust  Building,  501  Fifth  Avenue,  New  York. 
The  reason  for  the  transfer  is  found  in  the  fact  that 
the  United  States  Government  has  taken  over  the 
entire  building  at  45  Broadway. 

*  *     *     * 

The  Nash  Engineering  Company  of  South  Norwalk, 
Connecticut,  has  just  issued  bulletin  No.  8  dealing  with 
Jennings  turbine  vacuum  and  low  pressure  boiler  feed 
pumps.  The  construction  of  the  pump  is  fully  illus- 
trated and  described,  its  method  of  installation  is  shown 
and  general  data  are  given  in  regard  to  sizes  and  ca- 
pacities. 

Mr.  W.  A.  Haines  has  been  appointed  district  repre- 
sentative at  Detroit  of  the  .\utomobile  Equipment  De- 
partment of  the  Westinghouse  Electric  &  Manufacturing 
Company.  Among  the  automobile  manufacturers  of  the 
Detroit  district,  Mr.  Haines  is  favorably  known  through 
his  service  for  some  years  as  Assistant  District  Man- 
ager of  that  department  of  the  Westinghouse  Company. 

The  Lakewood  Engineering  Company,  Cleveland, 
Ohio,  announce  the  publication  of  Bulletins  No.  25  and 
32.  The  first  deals  with  Lakewood  trackless  haulage 
systems  showing  trucks,  trailers  and  tractors  for  a  wide 
varietv  of  uses  in  handling  materials  around  industrial 
plants  and  for  construction  work.  Bulletin  32  is  de- 
voted to  the  Lakewood  universal  concrete  mixer. 

Announcement  is  made  that  the  business  of  the  C.  E. 
Knoeppel  &  Company  has  been  incorporated  under  the 
firm  name  of  C.  E.  Knoeppel  &  Company,  Inc.,  without 
any  change  of  business  address.  Mr.  W.  A.  McCall  and 
Mr.  L.  M.  Brownell  have  severed  their  connection  with 
the  organization.  Mr.  Irving  A.  Berndt,  formerly  man- 
ager, betterment  department  of  the  Joseph  T.  Ryerson 
&  Son,  Chicago,  has  joined  the  new  organization,  in 

becoming  vice  president. 

*  *     *     * 

The  Foxboro  Company,  Foxboro,  Massachusetts,  an- 
nounces the  issuing  of  Bulletins  113  and  82-1.  The 
first  deals  with  orifice  meters  for  measuring  gas  and 
shows  the  design,  construction  and  application  of  these 
instruments.  One  page  shows  the  factory  radio  plani- 
nieter  used  to  determine  average  readings  and  static 
pressures  from  circular  charts.  Bulletin  82-1  is  devoted 
to  liquid  level  gages.  Like  the  preceding  bulletin  it 
shows  details  of  construction  and  installation  with  sev- 
eral pages  given  over  to  full  size  recording  charts. 

*  *     *     * 

Mr.  Darton  L.  Babcock  has  joined  the  auditing  de- 
partment of  the  J.  G.  White  Management  Corporation, 
New  York  City.  After  spendmg  several  years  in  the 
service  of  banking  institutions  in  Binghnmton,  N.  Y. 
and  New  York  City,  Mr.  Babcock  entered  the  public 
utility  field  as  an  accountant.  In  1915  he  became  con- 
nected with  .\.  B.  Leach  &  Company,  New  York  City, 
being  placed  in  complete  charge  of  their  accountmg  and 
financial  routine.  In  1916  he  was  appointed  manager  of 
the  Cincinnati  office  of  W.  E.  Hutton  &  Company. 
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larger  division  of  engineering  science,  to  the  end  that  learn  promptly  of  every  important  article  published  a'ny- 

the  reader  may  quickly  turn  to  what  concerns  himself  where  in  the  world,  in  any  language,  upon  the  subjects 

and  his  special  branches  of  work.     By  this  means  it  is  claiming  one's  special  interest. 
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IDUSTRIAL  MANAGEMENT 


ExcixEEFixG,    Acro- 


EDUCATION 
Air  Pilots 

See    Mech.\xic-« 
nautics. 
Americanization 

Americanization  a  Problem  in  Human 
Engineering  (86S71).  Henry  D.  Ham- 
mond. 3800  \v.  Eng  Xews-Rec— June 
13,  1918.  Xeeds  of  foreign  labor.  L'rg- 
.ency  of  the  situation. 

\Vhat   Is   .Americanization?    (87166  .\). 
500  w.     Ind   Man— July.   I9'8.     Editorial 
on  opinions  of  Charles  H.  Paul  as  given 
in  a  report  tor  The  Solvay  Process  Co. 
Ballistics 

.V  Field  Ballistic  Problem  (87185  B). 
27  pp.  U  S  Art,  Jl— Jan.-April.  igii^- 
Aims  to  give  artillery  officers  a  working 
knowledge  of  the  ballistic  problems  they 
are  apt  to  encounter. 
Documentation 

La  Documentation  Technique  Et  In- 
dustrielle  (87140  B).  General  Sebert. 
5600  w.  Genie  Civil— May  25.  1918.  Se- 
rial. 1st  part.  General  system  of  classi- 
fying and  recording  publications  on  tech- 
nical and  industrial  topics. 
Education  Bill 

-Votes  on  the  Education  (Scotland* 
Bill  (87085  X).  William  Jarvie.  with 
short  discussion.  3000  w.  Instn  Min 
Engrs,  Trans— Mav,  1918.  Details  of  the 
bill." 
Engineers 

.\n  .Address  to  Graduating  Student 
Engineers  (86757  A).  E.  \V.  Rice.  Jr. 
4500  w.  Gen  Elec  Rev— June.  191^-  Im- 
portance of  engineers  in  times  of  peace 
and   war   and   the   education   desirable   to 


The  Engineering  Profession  Fiftv 
Years  Hence  (86861  A).  J.  A.  L.  Wad- 
dell.  4800  w.  Sci  M — June.  1918.  Serial. 
1st  part.  Account  of  the  organization  of 
the  American  .Academy  of  Engineers,  its 
aims  and  work. 
Examinations 

Mine    Managers'    E.xaminations    (87078 
A).     1800  w.     Colly  Gdn — May  .31,  191S. 
Serial,  ist  part.    Questions  set  for  certifi- 
cates of  competency. 
Military  Training 

Commercial   Value   of   Military   Train- 
ing (87r87  E).     Lewis  Sanders.     2500  w. 
U   S  -Art.  Jl— Jan.-.April,   1918.     The  ob- 
jects of  military  training  and  the  results. 
Mining  Engineering 

The  Human  Side  of  Mining  Engineer- 
ing (86955).  James  F.  Kemp.  5000  w. 
Min  &  Sci  Pr — June  15.  1918.  Com- 
mencement address  at  Missouri  School  of 
Mines,  on  training  for  personal  relations 
in  conducting  industrial  enterprises. 
Research 

The  Development  of  Technical  Re- 
search (871 12  .A).  1000  w.  Nature — 
May  16.  1918.  General  review  of  prog- 
ress in  technical  research. 

Topical  Discussion  on  Cooperation  in 
Industrial  Research  (8699.?  X).  32  pp. 
.Am  Soc  Te.';t  Mat — June.  I9t.8,  .Speakers 
are  Dr.  Henrv  M.  Howe.  Dr.  John  John- 
ston. Dr.  .Arthur  D.  Little.  Dr.  Charles 
L.  Reese,  and  Mr.  Frank  E.  Gorrell. 
Schools 

Vestibule  Schools  for  the  Unskilled 
(87089  -A).  H.  E.  Miles.  2200  w.  Ind 
Man — July,  t9t8.  Shows  how  such 
schools  should  be  organized  and  gives  re- 
sults  from  those   in  oneration. 


meet  requirements. 

To  avoid  error,  please  order  by  title  and  number 


Shipyard  Workers 

See  Training,  under  M.\rine  .\xd  X.\- 
v.\L  Engixeerixg. 

FINANCE  AND   COSTS 
Accounting 

Accounting  for  Liberty  Loan  Subscrip- 
tions (86908  A).  Arthur  F.  Jones.  1000 
w.  Jl  -Actcy— June,  1918.  The  system 
used  in  Portland,  Ore. 

.A  Simnle  Cost  Accounting  Svstem 
(86956).  E.  C.  Constans.  ,?ooo  w.  Tele- 
phony— June  8.  1918.  Details  of  a  sys- 
tem which  has  proved  satisfactorv  in 
plant  of*  2000  subscribers  with  office  force 
of  three  people. 

A  Simple  Foundrv  Cost  and  Account- 
ing System  (86778).  William  W.  Bird. 
2000  w.  Fndry — June.  1918.  Method  in 
Foundry  Dept.  of  Worcester  Polytechnic 
Institute. 

Mechanical  Devices  for  Disbursement 
.Accounting  (86850).  5000  w.  Ry  .Age- 
June  14,  1918.  Complete  report  of  the 
committee  on  disbursement  accounts  of 
the  Railway   .Accounting  Officers. 

Mechanical  .\ccounting  Devices  for 
Railway  Work  (87171).  Ills.  5000  w. 
Ry  Rev — June  22.  1918.  .Abstract  of  re- 
port of  committee  of  the  .Assn.  of  Ry. 
.Acct,  Officers,  giving  data  on  the  use  (if 
mechanical  devices  in  accounting  work.. 
Business  Principles 

Sec   same   heading   under    Regulation. 
Credit 

Credit  Expansion  Under  the  Federal 
Reserve  (86863  X).  H.  L  Reed  12  pp. 
.\m  Ec  Rev— June.  1918.  E.xplains  the 
present  financial  situation  and  the  orob- 
lem  of  gold-holdings  of  reserve  banks, 
only. 
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Evaluation 

The  Most  Economical   Production   Lot 
1,^6-";  A).     E.  W.  Taft.     1200  w.     Iron 
Age — May  30,  1918.     Formulas  for  exact 
and  approximate  evaluation. 
Inflation 

Inflation  (86862  N).    E.  W.  Kemmerer. 
22  pp.     Am  Ec  Rev— June,  1918.    The  ex- 
tent of  inflation   since  the  war;  the  evils 
and  benefits. 
Manufacturing 

Manufacturing  in  Relation  to  Banking, 
Research,  and  Management  (S6686  A^ 
Walter  Rautenstrauch.  (Abstract.)  6000 
w.  A  S  M  E,  Jl— June,  1918.  Economic 
problems  and  their  solution  or  relief. 

Price 

Price  Maintenance  (86864  N).  H.  R. 
Tosdal.  22  pp.  Am  Ec  Rev— June,  1918. 
Examines  the  interests  of  manufacturers 
and  middlemen  and  the  question  of  con- 
sumers' welfare. 
Public  Utilities 

Eft'ect    of    War    Upon    Public    Utilities 
(87180).     H.   Wurdack.     3000   w.      Elec 
Rev,   Chi— June  22,   1918.     Reviews   seri- 
ous difficulties  due  to  increased  costs. 
Working  Capital 

Rational  Basis  for  Determining  Work- 
ing Capital  (86620).  Gaskell  S.  Jacobs. 
3500  w.  Eng  News-Rec— May  30,  1918. 
Analysis  of  maximum  lag  of  collections 
behind    disbursements. 

MANAGEMENT 

Efficiency 

Profits  of  Efficiency  (86866  N).  C  J. 
Foreman.  18  pp.  Am  Ec  Rev— June, 
1918.  Gives  a  method  of  separating  the 
earned  returns  of  efficiency  from  the  un- 
earned surpluses  of  the  market  and  of 
good  will. 
Employment  Managers 

First     Epoch     of     a     New     Profession 
(87163  A).     Meyer  Bloomfield.     1000  w. 
Ind  Man — July,  1918.     Reviews  the  work 
of  the  Employment  Managers'  Assn. 
Foremen 

What  I  Would  Do  If  I  were  a  Fore- 
man   (87162  A).     Mark  M.  Jones.     4000 
w.        Ind      Man— July,      1918.       Attitude 
toward  workmen  and  executives,  etc. 
Labor  Economy 

Labour  Rations  For  Factories  (87142). 
2500  w.     Times  Engng  Supp — May,  1918. 
Necessity  of  economizing  man  power. 
Methods 

Valuation  of  Power  Plant  Methods 
(87134  C).  W.  N.  Polakov.  1400  w. 
Paper  read  before  Tech.  Assoc.  Pulp  & 
Paper  Industry  at  Dayton,  O.,  May  16, 
T918.  Paper,  May  22,  1918. 
Planning 

Planning   and    Progressing    (86859   B). 
John  Halloway.     10  pp.     Cas  Eng  Mthly 
— May.  191S.     Methods,  with  examples. 
Power 

Mastering  Power  Production — VII 
(87087  A).  Walter  N.  Polakov.  Charts. 
7000  w.  Ind  Man — July,  1018.  Analysis 
of  four  methods  used  to  pay  additions  to 
regular  wages.  Considers  task  work 
with  bonus  the  only  scientific  way. 
Shop  Practice 

See   same  heading  under  Mechanical 
F.xciN'EERiNG.  Machine   H'orks  and  Foun- 
dries. 
Wages 

A  System  of  Labor  Compensation 
(86966  A).  M.  K.  Smogorjevsky.  4500 
w.  Ry  Mech  Engr — June,  1918.  A  com- 
bination of  the  Taylor,  piecework,  and 
Prusso-Hessian  methods  developed  in 
Russian  railway  shops. 

Co-operative  Payment  -  by  -  Results 
(86720  A).  1500  w.  Engr — May  17, 
1918.  A  simple  but  ingenious  system 
which  has  given  satisfactory  results. 
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Workmanship 

Workmanship  As  An  Efficiency  Aim 
(87094  A).  C.  W.  Starker.  2000  w. 
Ind  Man — July,  1918.  Efficiency  methods 
often  wrongly  applied.  Stimulate  money 
making   rather  than  pride  in   work. 

REGULATION 

After-the-War 

Great  Britain  Working  on  After-the- 
War  Problems  (87014).  Wingrove  Bat- 
hon.  2500  w.  Eng  News-Rec — June  20, 
1918.  Work  of  the  ministry  of  recon- 
.'t ruction  and  advisory  council. 
Barred  Zone 

Barred  Industrial  Zone  in  Eastern 
States  (87007  A).  Map.  1500  w.  Iron 
.•\ge — June  20,  1918.  No  new  manufac- 
turing plans  to  be  built  in  it  because  of 
present  congestion  and  impossibility  of 
getting  coal. 
Business  'Principles 

Evolutionary  Business  Principles 
(87088  A).  L.  P.  Alford.  2500  w.  Ind 
Man — July,  1918.  Brief  report  of  princi- 
ples declared  by  H.  L.  Gantt  and  C.  E. 
Knoeppel  before  the  \J.  S.  Federal  Trade 
Commission. 
Express  Merger 

Merger  of  Express  Companies  (86640). 
3000  w^  Ry  Rev — June  i,  1918.  An 
agreement  by  which  the  Adams,  Ameri- 
can, Wells  Fargo,  and  Southern  express 
companies  have  been  merged  into  one  cor- 
poration to  be  known  as  Federal  Express 
Company. 
Food  Administration 

Food  for  the  War  (86800).  H.  C. 
Hoover.  5500  w.  West  Eng — June,  1918. 
Address  before  the  Pittsburgh  Press 
Club  on  April  18.  The  need  of  coopera- 
tion between  producers,  manufacturers, 
distributors,  and  consumers  of  food. 
Labor 

Forbids  Time  Studies  and  All  Bonuses 
(86843  A).  2500  w.  Iron  Age — June  13. 
IQ18.  House  overrules  its  Committee  on 
Military  Affairs  and  votes  for  limitation 
of  output. 

The  Efficient  Utilization  of  Labor  in 
Engineering  Factories  (With  Special  Ref- 
erence to  Women's  Work)  (86723  A). 
Ben  H.  Morgan.  Read  before  Instn.  of 
Mech.  Engrs.  (Abridged.)  4000  w.  Engr 
— May  17,  1918.  General  considerations 
regarding  the  employment  of  women; 
standardization,  etc. 

The  Problem  of  Labor  Turnover 
(86865  N).  Paul  H.  Douglas.  11  pp. 
Am  Ec  Rev — June,  1918.  Examines  its 
nature,  extent,  cost,  and  its  causes  and 
remedies. 
Power 

See   same  heading  under  Management. 
Publicity- 
Pitiless    Publicity    in    Business    (87165 
A).     700  w.     Ind  Man — July,  1918.     Edi- 
torial on  H.  L.  Gantt's  testimony  before 
the   Federal  Trade   Commission  advocat- 
ing fullest  publicity. 
Public  Utilities 

Sec    same   heading   under   Finance   and 
Costs. 
Rate  Setting 

Time  Studies  for  Rate  Setting  on 
Gisholt  Boring  Mills  (87096  A).  Dwight 
V.  Merrick.  Ills.  ,3000  w.  Ind  Man — 
July.  1918.  Serial,  1st  part.  Preparation 
of  a  boring  mill  for  work  to  be  done, 
giving  tabulated  data. 
Reconstruction 

Readjustment  and  Reconstruction 
Commission  (86635).  \\'ingrove  Bathon. 
1600  w.  Elec  WId — June  i,  1918.  Serial. 
1st  part.  Suggests  the  creation  of  an 
agency  to  deal  with  the  inevitable  after- 
war  problems. 


August,  1918 

Sales  Engineering 

Ethics    of    .Sales    Engineering    (87177). 
Walter    G.    Stephan.     2000   w.      Power — 
June   25,    1918.      Discusses   the   ethics   of 
salesmanship   from  various  viewpoints. 
Specialization 

Specialization  in  Industry  (86717  A). 
2500  w.  Engr — May  10,  1918.  The 
growth  of  this  tendency  in  modern  in- 
dustry and  its  disadvantages,  and  possible 
remedies. 
Taxes 

The  Income  Tax  (86804  A).  Carl  G. 
Barth.  5500  w.  E  Cb  Phila,  Jl — June, 
1918.  Serial,  1st  part.  An  engineer's  an- 
al\'sis  with  suggestions. 

Automobile  Tax  Hearing  Before  the 
Ways  and  Means  Committee  (86890). 
2500  w.  Auto  Ind — June  13,  1918.  Con- 
gressmen favor  higher  tax.  Statement 
made  by  Alfred  Reeves  before  the  ways 
and  means  committee. 
V/ages 

Mc Adoo  Puts  Wage  Increase  Into  Ef- 
fect (86629).  3000  w.  Ry  Age — May  31, 
1918.  Increase  of  wages  for  railway  em- 
ployees by  order  of  the  director  general. 

Wage  Increase  for  Railwav  Men 
(86963  A).  Ills.  3000  w.  Ry  Mech 
Engr — June,  1918.  A  minimum  hourly 
wage  of  fifty-five  cents  for  mechanics  al- 
lowed. 
Women  Workers 

.■\merican  Women  in  War  Industry — II 
(87098  A).  C.  E.  Kneoppel.  4500  w. 
Ind  Man — July,  191S.  Problems  of  liv- 
ing conditions,  state  laws,  cooperation  of 
labor  agencies  and  the  post  bellum  period. 

Some  Problems  of  Female  Labor 
(86889).  2000  w.  Auto  Ind— June  13, 
1918.  Discusses  kinds  of  work,  wages, 
demands,  etc. 

Women's  Place  in  the  Electrical  In- 
dustry (86785).  Ills.  2000  w.  Elec  Wld 
— June  8,  1918.  Their  part  in  the  produc- 
tion of  electrical  apparatus,  and  in  cen- 
tral station  work. 

WELFARE  AND  SAFETY 

Accidents 

Industrial  Accidents  (87143).  1000  w. 
Times  Engng  Sup — May,  1918.  Results 
of  an  investigation  by  Dr.  TI.  M.  Vernon 
of  the  causes  of  accidents  in  British  mu- 
nition works. 

Benefit  Association 

The  Employees'  Benefit  Association^ 
VI  (87090  .\).  W.  L.  Chandler.  4000  w. 
Ind  Man — July,  1918.  Final  instalment 
of  series  deals  with  means  of  measuring 
results. 

Camp  Sanitation 

Camp  Sanitation  in  Trench  Warfare 
(87186  B).  10  pp.  U  S  Art  Jl— Jan.- 
April,  1918.     Details  of  methods  adopted. 

Employees 

Central  -  Station  Emplovee  Relations 
(86786).  Frank  A.  Farnsworth.  Jr.  Ills. 
25(Xi  w.  Elec  Wld — June  8.  1918.  Bene- 
fits due  to  foresight  in  welfare  work. 

Fire  Doors 

Stopping  Fires  by  Fire  Doors  (86858 
A).  C.  E.  Worthington.  Ills.  2200  w. 
Sfty  Eng— Alay.  1918.  Reviews  the  his- 
tor>    of  their  use. 

Fire  Protection 

Fire  Protection  of  Piers  (86691  A). 
Frank  V.  Sackett.  Ills.  5500  w.  Int 
Mar  Eng — June.  1918.  Effectual  methods 
of  overcoming  fire  hazards  on  steamship 
piers. 


La  Prevenzione  Incendi  Negli  Stabili- 
menti  Industrial!  (87103  B).  A.  Ratti. 
5500  w.  Monitore  Tecnico — Feb.  30.  1918. 
Serial,  1st  parts.  Methods  of  avoiding 
fire  risks  to  persons  and  property  in  the 
city  of  Milan. 
To  avoid  error,  please  order  by  title  and  number  only. 


August,  1918 

Some  Economic  Aspects  of  Fire  Pro- 
I^'^""",  Problems  and  Hazards  in  War 
Time  (86683  A).  J.  Donald  Prvor  and 
i-rank  V.  Saclcett.  (Abstract.)  Ills 
8500  w  A  S  M  E  Jl-June,  1918.  Out- 
Inies  the  broader  principles  of  fire-pro- 
tection in  essential  industries 
Hospital  Protection 

How  Army  Hospitals  Are  Being  Pro- 
tected Against  Fire  (86624).  Ills  1700 
w.  Eng  Xews-Rec— .May  30,  1918.  Steps 
to  improve  fire  resistance  of  wood-frame 
building;. 
Industrial  Diseases 

Siliceous  Dust  in  Relation  to  Pulmo- 
riary  Disease  Among  Miners  in  the  Top- 
hn  District,  Missouri  (86931  A).  Edwin 
Higgins  A.  J.  Lanza,  F.  B.  Lanev,  and 
George  R.  R,ce.  Ills.  108  pp.  U  "S  Bur 
Hines— Bui.  132.  Investigations,  etc. 
Physical  Training 

How  Phy.-^icial  Training  Helps  Factorv 
Executives     (87092    A).      D.     C.     Stan- 
brough.      1200  w.     Ind   Man— Julv,    1918 
Experience  of  the  Packard  Motor  Co. 
Rest  Rooms 

Rest  Rooms  and  Their  Influence  on 
Application  to  Work  (87164  A)  L  H 
Butler.  Ills.  700  w.  Ind  Man— July! 
1918.     Benefits  when  properlv  managed." 


MECHANICAL  EXGIXEERIXG 

Safety  Code 

Scope  and  Application  of  the  National 
Electrical  Safety  Code  (8715S  A).  80  pp. 
L  S  Bur  Stds,  Circ.  72— June  17,  1918. 
J^xplains  the  need  of  the  code  and  gives 
examples  of  electrical  injuries  which 
might  be  avoided  by  its  application. 

aatety  Devices 

Mine  Safety  Devices  Developed  by  the 
United  States  Bureau  of  Mines  (86817 
-^  '  ■  Van  H.  Manning.  7  plates.  5000 
w.  Gov  Print  Office— Pub.  2473.  Out- 
lines the  character  and  method  of  use  of 
the  more  important  devices. 

Welfare  Work 

Reo's  Clubhouse  for  Workers  (86892). 
C.  J.  Shower.  Ills.  1500  w.  Auto  Ind— 
June  13.  1918.  Welfare  work  of  the  Reo 
-Motor  Car  Co.,  Lansing.  Mich. 

MISCELLANY 
Distribution 

The  Oxerseas  Distribution  of  Engi- 
neering Appliances  (86726  A).  Leonard 
.■\ndrews.  Abstract  of  paper  read  before 
the  Instn.  of  Elec.  Engrs.  4500  w.  Ir  & 
CI  Trds  Rev— April  19,  1918.  How  to 
obtain  maximum  efficiencv  in  overseas 
trade  and  the  costs  to  producers  and  the 
communitv. 
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Engineers 

The    Engineer    .^fter   the    War    (86902 
A).     Bruce  C.  Yates.    4500  w.     Pahasapa 
Qr— June,   1918.     Address  to  the   Dakota 
School  of  Mines. 
Trade 

Post-War  Trade  Policy  (86705  A). 
4000  w.  Colly  Gdn— Mav  3,  1918.  In- 
formation from  the  reports  of  the  Eng- 
lish committee  on  commercial  and  indus- 
trial policy  after  the  war. 
War  Needs 

Vv  hat  We  Must  Do  to  Win  the  War 
(86758  A).  E.  W.  Rice.  Jr.  Delivered 
before  Pittsfield  Section  of  A.  I.  E.  E. 
3500  w.  Gen  Elec  Rev— June,  191 8.  Ex- 
plains the  need  of  every  man,  woman  and 
child  doing  their  utmost  to  assist  war 
efforts. 
Wars 

Blocking    New    Wars     (87021).      Her- 
bert S.  Houston.     2000  \v.     Pwr  Pt  Eng 
—June  15.  19 1 8.     The  force  to  do  it.     A 
league   of  nations. 
Wool  Industry 

The  -J^ustralian  Wool  Industrv  (8682^ 
A).  Ills.  1800  w.  Aust  Min  Std-^ 
May  9,  1918.  Serial,  1st  part.  Its  possi- 
bilities and  difficulties.  What  Australia 
is  doing  with  the  wool  clip. 
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AERONAUTICS 
Aeronautical  Problems 

-Aeronautical  Problems  Elucidated  bv 
Lessons  from  Paradoxical  Windwheel's 
(86879  ■•\).  Thomas  O.  Perry,  with  note 
by  W.  F.  Gerhardt.  12  pp.  Mich  Tech- 
May.  191S.  Experiments  described. 
Air  Pilots 

Scientific  Tests  For  The  Selection  Of 
Pilots  For  The  Air  Force  (87113  A).  M. 
Flack.  1 100  w.  Nature— May  23,  1918. 
Outline  of  usual  requirements  and  means 
of  meeting  them. 
Airplanes 

-Airplanes  of  To-day  (.87047).  Fav 
Leone  Faurote.  3500  w.  Auto  Ind— 
June  20,  1918.  Reviews  the  history  of 
heavier-than-air  machines. 

Quantity  Versus  Quality  in  .Airplane 
Combat  (87052).  J.  G.  Coffin  and  H.  T. 
Booth.  2000  w.  Auto  Ind— June  20. 
1918.  .Numerical  superiority  the  control- 
ling factor  even  when  superiority  of  qual- 
ity is  on  the  other  side. 

The      .Austrian      Berg     Single  -  Se.^ter 
Fighter    (87071).     Ills.      1000   w.     A    A 
WJcly— June  24,  1918.     Detailed  design. 
Air  'Propellers 

Air  Propeller  Performance  and  Design 
by  the  Specific-Speed  .Method  (86929  F). 
M.  C.  Stuart.  18  np.  .Am  Soc  Nav 
Engrs,  Jl— May,  1918.  New  method  of 
treatment  of  the  performance  and  design 
of  geometrically  similar  air  propellers. 
Biplanes 

The  Fredrichshafen  Bombing  Biplane 
(86766).  Ills.  3000  w.  A  A  Wkly— 
June  ID,  1918.  Serial,  ist  part.  A  report 
issued  by  the  technical  department  of  the 
Department  of  Aircraft  Production, 
British  Ministry  of  Munitions. 

The  Lawson  M.  T.  2  Tractor  Biplane 
(86647).  Ills.  1200  w.  A  A  Wkly— 
June  3,  1918.  Characteristics  and  recent 
improvements. 

The  Spad  Tvvo-Seater  Biplane  (87053). 
Ills.  1200  w.  Auto  Ind— Jfune  20,  1918. 
Strut  arrangement  different  from  single- 
seater:   dual  control,   etc. 


Classification 

System  of  Classification  for  .Aeronaut- 
ical Information  (87055).  Fav  L.  Fau- 
rote. Ills.  3000  w.  .Auto  Ind— June  20, 
1918.  Simple  arrangement  for  filing  data 
for  quick  reference. 
Engines 

The  .Mercedes  240  H.  P.  and  180  H.  P. 
-Aero  Engines  (86834  .A).  Ills.  1000  w. 
Engr— May  24,  1918.  Serial,  ist  part. 
Describes  interesting  features. 

The  Renault  400  Hp.  Aircraft  Engine 
(86735).  Ills.  1500  w.  .Auto  Ind— June 
6,  1918.  Lsed  for  bombing  and  combat 
planes. 

The  240  H.  P.  (8  Cylinder)  Mercedes 
(87072).  Ills.  1200  w.  .A  A  Wkly— 
June  24,  1918.  Detailed  report  on  "the 
design  based  on  an  investigation  of  the 
engine  taken  from  the  German  two-seater 
.Albatross  Biplane,  brought  down  in  May, 
1917- 
Flying 

.Acrobatic  Flying  (87074).     Charies  W. 
Kcene.     Ills.     1000  w.    A  A  Wkly— June 
24,    1918.     Describes  loops,  tailspins,   up- 
side down  glide,  reverse  loop,  and  other 
feats. 
German  Planes 
fivohition      De      L'Aviation      Alleraande 
(87125  B).    J.  A.  Lefranc.    Ill.s.    2700  w. 
La  Nature— May  11,   1918.     Third  article 
on  development  of  German  aviation.    De- 
tails of  bombing  equipment  and   electric 
circuits    for    fighting    planes.      .Arrange- 
ment of  guns,  etc. 
Guynemer 

Captain  Georges  Guvnemer,  France's 
Greatest  Ace  (86596).  W.  F.  Rradlev. 
Ills.  3500  w.  .Auto  Ind— May  30,  1918. 
Serial,  ist  part.  Life  story  of  an  aviator 
who  had  accounted  for  more  than  100 
enemy  lliers 
Hydro-Aeroplanes 

II  Problcma  Dcgli  Idrovolanti  (87102 
C  -f-  D),  A.  Guidoni.  Ills.  2000  w.  Ri- 
visfa  Marittima — Mar.,  1918.  Recent  ex- 
amples of  Italian  and  other  hydro-aero- 
planes. Motors.  si)ced.  maiKvuvcring 
ibilit>    and  other  charactcri.'.lit 
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Problems 

Prescnt-Day  Problems  in  Aeronautics 
(870.16).  W.  B.  Stout.  Ills.  6000  w. 
Auto  Ind— June  20,  1918.  How  can  we 
secure  ^e  -advantages  which  the  mono- 
plane offers,  reduce  the  resistance  of  the 
hip  ane.  and  obtain  greater  aerodvnamic 
Pbihty  in  the  airplane  ? 
Sea  Flying 

Fh-ing  Boat  and  Hydroaeroplane  for 
Sea  Flying  (86692  A).  Giuseppi  Adamo- 
Ii.  Ills.  3000  w.  FIving— June,  1918 
Limitations  of  the  double  float  seaplane 
tor  rough  water  landing;  training  flying- 
boat  pilots;  starting;  landing,  etc.  ' 
bteel  Tubing 

Steel  Tubes,  Tube  .Manipulation,  and 
tubular  Structures  for  .Aircraft  (87073I. 
W .  \\  .  Hackett  and  A.  G.  Hackett.  4000 
^^'"  .u\  Wkly— June  24,  1918.  Reviews 
methods  of  manufacture,  some  of  the 
difficulties,   tests,  etc. 

Seamless  Steel  Tubing  (87157).  1000 
w.  1  imes  Engng  Supp— .Mav.  1918.  Ab- 
-stract  of  paper  by  W.  W."  and  A.  G. 
Hackett  before  Aeronautical  Society, 
England. 
Triplanes 

The  Fokker  Triplane  (86718  .A).  1000 
w.  Engr— May  10,  19:8.  Considers  it 
one  of  the  poorest  of  modern  German 
designs. 

AUTOMOBILES 
Bodies 

Quantity    Production    of    Sheet    Metal 
Bodies     (87048).      J.    Edward    Schipper. 
Ills.     2200  w.     Auto  Ind— June  20,   rgiS. 
Strnl.   1st  part      .Methods  used. 
Development 

/  o^  '00  "n^^  ■■  A"«omot<i'e  Development 
c  /^  T  ^'"escott  Warren.  3000  w. 
S  A  E,  Jl— May.  1918.  Reviews  the  his- 
tory and  states  the  attributes  of  the  ideal 
car. 
Differentials 

Positive  Pull  Differentials  (87050  I  A 
C.Woodbury.  Ills.  4500  w.  .Auto  Ind— 
June  20,  T918.  Various  types  and  their 
action  in  turning  corners  and  when  one 
wheel  loces  traction. 
only. 
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Engines  ,  , 

Templar  Four  Employs  ImP/oved 
Overhead  Valve  Construction  (»59«)- 
Ills  I  boo  w.  Auto  Ind— May  30,  i9i»- 
Small-bore,  high-speed  engine  used  on 
Ii8-in.  wheelbase  chassis.  . 

Test  Results  of  the  Hvid  Engine 
(87054).  1500  w.  Auto  Ind— June  20 
1918.  Tests  made  at  Armour  Inst,  ot 
Technology  under  direction  of  Daniel 
Roesch. 

Liquid  Fuels  ,    ,0^0 

Liquid   Fuel   from   Cannel   Coal    (86824 

A)  \V  R.  Ormandy.  Ills.  1000  w. 
Autocar-May  25,  1918.  A  consideration 
of  the  possibilities  and  a  comparison  ot 
cannel  with  other  coals. 

Lubrication 

Lubrication  of  Tractor  Engines   (»0592 

B)  W".  G.  Clark,  with  discussion.  8000 
w.  S  A  E,  Jl— May,  1918.  Types  of  oil- 
ing systems  ;  selection  and  tests  of  lubri- 
cants. 

Magnetos 

Electrical  Performanse  of  the  Trans- 
forming Magneto  -  Generator  (87049). 
Harrv  F.  Geist.     Ills.    .3000  w.     Auto  Ind 

June    20,    1918.      Explains    what    takes 

place  electrically  in  a  self-contained  high 
tension  magneto. 
Motor  Sweepers 

Citv  of  Buffalo  Finds  Motor  Sweepers 
More   Efficient  Than   Horses    (86648  A). 
George   W.  Grupp.     Ills.     1500  w.     Com 
Vhle— June   i.   ipi?-     Advantages. 
Pistons 

Aluminum        Piston        Development 

(86893).    J.  Edward  Schipper.     Ills.   2200 

w.     Auto   Ind— June    13,    1918.      Reduced 

expansion   sought   in   new  mixtures   with 

■      closer  grain. 

Steam  Cars 

Electricallv-ControUed   Steam  Automo- 
biles    (86580    B).      Abner    Doble.      Ills. 
6500  w.    S  A  E,  Jl— May.  1918.     Develop- 
ment  of   steam   cars;    steam   generators; 
ignition  svstem ;  engines ;  lubrication,  etc. 
Discussion    on    Steam    Automobiles    at 
Metropolitan  Section  Meeting  (86591  B). 
6500  w.     S  A  E,  Jl— May,  1918. 
3     ■  The  Case  of  the  Steam  Car  (86590  B). 
John    Sturgess.     Ills.     5000   w.      S   A   E. 
jl_:^[ay,    1918.      Relates    particularly    to 
the  Stanley  car;  why  they  are  built,  etc. 
Tractors 

Emerson-Brantingham  Model  A  A 
Tractor  (868911-  V.  M.  Heldt.  Ills 
2800  w.  Auto  Ind— June  13.  1918.  A 
three  to  four-plow  machine  with  inclosed 
internal-gear  drive  and  an  interesting 
combination     of     transmission     and    rear 

Moline  Universal  Model  D  Tractor 
(86736).  P.  ^L  Heldt.  Ills.  2500  w. 
Auto  Ind— June  6.  1918.  Four-cylinder 
valve-in-head  engine  substituted  for  tvvo- 
cvlinder   opposed.  . 

'  R  &  P.  Tractor  Has  Enclosed  Drive 
(86597).  Ills.  1000  w.  Auto  Ind— May 
30.  1918.  Automobile  type  chassis  em- 
ployed with  unit  power-plant,  transmit- 
ting drive  through  double  reduction  in- 
ternal gear  rear  axle. 
Transmissions 

H>draulic  Power  Transmission  (86593 
B)  F  McDonough,  with  discussion. 
Ills.  3500  w.  S  A  E.  Jl— May,  1918-  Ex- 
nlanatoVv,  stating  merits. 

Tractor  Transmission   Design    (87051) 
N    B    Xelson.     1500  w.     Auto  Ind— June 
20.  1918.     Materials,  types  of  shaft  fitting.? 
and  bearings  to  use. 
Trucking  . 

Trucks  on  Concrete  Roadways  Distrib- 
ute Supplies  at  Railway  Shops  (86619) 
Con.  M.  Buck.  Ills.  1500  w.  Eng  News- 
Rec— May  30.  1018.  Methods  of  Santa 
Fe  in  handling  stores  at  Topeka  shop 
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Hauling  Eggs  by  Truck  (86649  A). 
1800  w.  Com  Vhle— June  i.  i9>8-  Haul- 
age from  Vineland.  N.  J.,  to  New  Vork 
City. 

Truck  Operation 

The  Advantages  of  a  Standard  System 
for  Recording  Truck  Operating  Costs 
(87045).  S.V.Norton.  1500  w.  Eng  & 
Con— June  19,  1918-  Abstract  of  a  re- 
cent article  on  features  of  a  standard 
system. 

Truck  Repairs 

Great  Baltimore  Quartermaster  Depot 
Repairs  Trucks  on  Standardized  Plan 
(86919  A).  Ills.  1000  w.  Com  Vhle— 
June  15,  1918.  Constructed  for  training 
men  in  maintenance  work.  Every  repair 
done  by  manual. 

COMBUSTION   MOTORS 

Engines 

High  Speed  Internal  Combustion  En- 
gines (8669S  N).  Harry  R.  Ricardo. 
Ills.  44  pp.  NEC  Instn— April  30. 
1918.  Features  of  high-speed  engine  de- 
sign and  points  on  which  designers  have 
concentrated  attention. 

Oil  Engines  (87020).  Ills.  1400  w. 
Pwr  Pt  En.g— June  15,  1918.  Serial,  1st 
part.  Principles  of  operation,  character- 
istics and  efficiencies. 

The  Heavy  Oil  Engine  (86803  A). 
Charles  E.  Lucke.  12000  w.  E  Cb  Phila. 
Jl — June,  1918.  Development  to  the 
present  time  and  reasons  for  believing 
a  change  is  about  to  take  place. 

Internal  Combustion  Engine  Design 
(86714  A).  Jas.  Dunlap.  1500  w.  Mech 
Wld— May  10,  1918.  Method  of  estiinat- 
ing  or  calculating  quantities,  thus  elimi- 
nating guesswork. 
Gas  Engines 

Augustine  Rotary  Two-Cycle  Super- 
Induction  Gas  Engine  (86796).  Ills. 
2500  w.  Power — June  11,  1918.  Detailed 
description  of  this  new  design. 

Large  Three-Crank  Double-Acting  Gas 
Engine  (86835  A).  Ills.  1000  w.  Engr 
— May  24.  1918.  Largest  engine  of  its 
type  yet  constructed;  built  by  the  British 
W'estinghouse  Co. 
Lubrication 

Internal-Combustion  Engine:  Lubrica- 
tion and  Lubricants  (86998  N).  P.  H. 
Conradson.  5  PP-  Am  Soc  Test  Mat- 
June.  1918.  Essential  factors  to  be  con- 
sidered in  the  selection  of  lubricants,  and 
method  of  applying. 
Waste  Heat 

Saving  Waste  Heat  from  Gas  and  Oil 
Engines'  (86652).  Charles  L.  Hubbard. 
Ills"  2500  w.  Pwr  Pt  Eng— June  I,  1918. 
Methods  of  utilizing  gases  to  heat  .vater 
in  radiators,  heaters  and  boilers. 

HEATING  AND   COOLING 

Air  Conditioning 

Dry  Air  and  Cold  Steam  (86654)- 
Frank  Richards.  1000  w.  Pwr  Pt  Eng— 
June  I,  191S.  Relation  of  vapor  and  air 
in  saturated  mixture  to  temperatures  and 
pressure 
Central  Heating 

Inside  Data  on  Central  Station  Heat- 
ing (87029)  W.  H.  Frehsee.  3000  w. 
Heat  &  Vent  Mag— June.  1918.  Practical 
points  covering  heating  mains,  fittings, 
street  steam  traps,  service  connections, 
etc 
Cold  Storage  ^  .  ,    ^ 

Simple  Design  Marks  Cold  Storage 
Building  for  Apples  (87013).  Stewart  T. 
Smith.  Ills.  1200  w.  Eng  News-Rec— 
June  20,  1918  Rein  forced-concrete  frame 
and  flat-slab  floors  with  hollow  tile  walls 
separated  by  cork   insulation 
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Cold  Storage  In  London  (87156).  1400 
w.  Times  Engng  Supp — May,  1918. 
Warehouse  recently  built  in  London.  De- 
tails of  construction  and  of  refrigerating 
plant. 
Heat  Insulation 

Evolution  of   Heat  Insulation    (86651  1. 
Austen   Bolam.     2000  w.     Pwr  Pt  Eng — 
June    I.    1918.      Materials   tried,   combina- 
tions, test  results,  and  present  practice. 
Heat  Transmission 

Some  Recent  Studies  in  Heat  Trans- 
mission (S6815  B).  Arthur  J.  Wood  and 
Roy  E.  Fehr,  with  discussion.  Ills.  40 
pp.  A  S  R  E  Jl— March,  1918.  Studies 
aiming  to  establish  constants  applicable 
to  practical  engineering  problems. 
Hot- Water  Heating 

Hot- Water    Service    (87019).      M.    W. 
Ehrlich.     Ills.     2200  w.      Pwr   Pt   Eng— 
June  15.  1918.     Method  of  calculating  the 
required  heating  surface. 
Refrigeration 

Gas  Formation  in  Ammonia  Absorp- 
tion Refrigerating  Machines,  Its  Causes 
and  Remedy  (86814  B).  E.  C.  McKelvy 
and  A.  Isaacs,  with  discussion.  Ills  17 
pp.  A  S  R  E  Jl— March,  1918.  Experi- 
mental work  and  results 

Horsepower  Per  Ton  of  Refrigeration 
(86961  A).  Eric  H.  Peterson.  700  w. 
Ice  &  Refrig — June.  1918.  Considers  the 
compressor  horsepower  and  the  motor 
horsepower. 

Purging  Ammonia  Condensers  (86672). 
Thomas  G.  Thurston.     Ills.    3500  w.    Xatl 
Engr— June,   1918     How-  to  purge  the  air 
with  a  minimum  loss  of  ammonia. 
Tunnels 

Ventilating  the  Big  Highway-  Tunnel 
(87623).  Ills.  1800  w.  Com  Air— June, 
1918.  Considers  this  problem  in  connec- 
tion with  the  proposed  highway  tunnel 
under  the  Hudson  river  from  Jersey  City 
to  New  York. 

Ventilation    of    Subways    and    Tunnels 
(86614).     From  La  Genie  Civil.     1200  \v. 
Eng  &  Con — May  29.   1918.     Deals  espe- 
cially with   metropolitan  subways. 
Underground 

Pniblems  in  Underground  Pipe  Con- 
struction (87030).  Ills.  600  vv.  Heat  & 
Vent  ^lag — June.  1918.  Study  of  con- 
trasts between  work  in  medium-sized 
cities  and  in  downtown  district  of  New 
York. 

MACHINE  ELEMENTS  AND 
DESIGN 

Gages 

Example  of  Precision  Gage  Making 
(86662  A).  Ills.  1000  w.  Machy — June. 
1918.  ^Methods  of  making  and  testing  a 
gage  requiring  unusual  accuracy. 

Indicator  Gages  L'sed  in  Gasoline-En- 
gine Construction  (86666  A).  C.  C. 
Marsh.  Ills.  4000  w.  Machy — June. 
1918.  Gages  for  inspecting  cylinder 
depth,  length,  external  diameter,  cam 
lift,  profile,  and  eccentricity. 

MACHINE  WORKS  AND 
FOUNDRIES 

Boxing  Machinery 

Boxing  Machiner\-  to  Prevent  Damage 
(87095  A).  Luther  D.  Burlingame.  Ills. 
4000  w.  Ind  Man — July.  1918.  Practice 
of  the  Brown  &  Sharpe  Mfg.  Co. -in  pack- 
ing machinery  and  tools  for  shipment. 
Brass 

Present  Status  of  Brass  Melting 
(86636).  H.  M.  St.  John.  3000  \v.  Elec 
Wld — June  t.  T918.  Serial,  ist  part. 
Fundamental  principles  of  electric  melt- 
ing. Merits  of  different  types  of  fur- 
naces. 
only. 
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Castings 

Casting  a  Slide  Valve  Locomotive  Cvl- 
iiider  (?67?2).  R.  H.  Palmer.  Ills.  1200 
\v.  Fndry— June,  1918.  Details  of  oper- 
ations involved  in  setting  the  cores. 

How    Crankcases    for    Sub-Chaser   En- 
gines Are  Molded  and  Cast   (86775).     H. 
Cole  Estep.     Ills.     1500  w.     Fndry— June. 
1918.     At  a  foundry  in  Muskegon,  Mich. 
Chains 

Cast  Steel  Anchor  Chain  (87034  X). 
H.  Jasper  Cox.  with  discussions  bv  W.  L. 
Merrill  and  Chester  K.  Brooks.  Ills.  45 
pp.  .\m  Soc  Test  Mat— June,  1918.  Im- 
portance of  reliability;  essential  qualities; 
e.Nperiments,  specifications,  etc. 
Core  Drying 

Gas  Fired  Ovens  for  Baking  and  Drv- 
ing   Cores    (86776).      Bruno    Rahn.      Ills. 
1200    w.      Fndry — June,     1918.      Installa- 
tions  required   for  varying  oven  types. 
Die-Casting 

Die-Casting  of  Aluminum  Bronze  In- 
vestigated (86781).  II.  Rix  and  H. 
W'hitaker.  Ills.  2500  w\  Fndry — June. 
rgiS.  Aluminum  alloys  discussed  and 
material  for  the  dies  described. 
Drilling 

Intensive  Production  —  On  Drilling 
Machines  (86667  A).  Edward  K.  Ham'^- 
mond.  Ills.  4500  w.  Mach\— June, 
1918.  Organization  of  drilling  depart- 
ment, and  >ise  of  special  equipment  on 
machines  to  adapt  them  for  a  wide  range. 
Finishes 

Black     and     Steel     Grav     Finishes     on 
Brass   and    Iron    (87028).      Fred    J.    Lis- 
comb.      4500    w.      Brs    W'ld— June.    1918. 
Considers  finishes  and  methods. 
Foundry  Practice 

The  Foundry  Set  Gate  (86830  A).     R. 
R.   Clarke.     2200  w.     Mcch   Wld— May 
24,  1918.     Its  usefulness  and  methods. 
Foundries 

Gray  Iron  Foundry  Designed  to  Save 
Manpower  (86779).  His.  4500  w.  Fndry 
—June,  1918.  New  plant  at  Muskegon, 
Mich. 

The  Xew  Lakey  Foundry  at  Muske- 
gon (86731  A).  Harry  C.  Spillman. 
Ills.  1500  w.  Iron  Age — June  6,  1918. 
Details  of  a  plant  designed  to  take  ad- 
vantage of  conditions  of  site. 
Foundry  Methods 

The  Stripping  Plate  Machine:  Incep- 
tion and  Dexelopment  (86894).  Ills. 
1200  \v.  Can  Fndman — June,  1918.  Se- 
rial, 1st  part.  Details  of  machines  and 
work. 

Reasoning  Applied  to  Foundry  Work 
—Its  Rewards  (86780).  R.  R.  Clarke. 
4500  w.  Fndr}- — June.  1918.  The  value 
of  brain  power  in  solving  foundry  prob- 
lems. 

Furnace 

.■\  Rocking  Electric  Brass  Furnace 
(86656  A).  H.  W.  Gillett  and  A.  E. 
Rhoads.  Ills.  7000  w.  Met  &  Chem 
Eng — June  i,  1918.  A  new  type  of  arc 
furnace  developed  by  metallurgists  of 
the  V.  S.  Bureau  of  Mines. 

Lathes 

r)pcrating  the  Gridley  .\utomatic 
Turret  Lathe  (86669  A).  Douglas  T. 
Hamilton.  Ills.  3500  w.  Machy — 
June,  1918.  Serial,  1st  part.  Instruc- 
tions for  tooling  and  operating. 

Machine  Tools 

Machine  Tool  Requirements  of  the 
Ordnance  Department  (86670  .'\).  Ab- 
stract of  an  address  by  H.  W.  Reed,  at 
Atlantic  City.  2000  w.  Machy — June, 
1918.  Outline  of  the  large  machine 
tools  needed  b\    the  government. 
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Molding  Machines 

b'oundry  Moulding  Machines  (87147). 
1500     w.       Times     Engng      Supp — May. 
1918.      Serial,    1st    part.      Patterns    and 
tables. 
Munitions 

Expenditure  on  Munitions  (86724  A). 
5000  w.  Ir  &  CI  Trds  Rev— April  19, 
1918.  Abstracts  from  report  of  the 
Comptroller  and  Auditor-General. 

Routing  and  Handling  Shells  (86668 
■\).  James  Forrest.  Ills.  3000  w. 
Machy — June,  1918.  Production  meth- 
ods and  short  cuts  for  getting  out  large 
shells. 

Les  Obus  Shrapnels  (87130  B).  H. 
Volta.  Ills.  2300  vv.  La  Nature — May 
25,  1918.  Shrapnel  shells;  their  manu- 
facture and  characteristics. 

Sidelights  on  Winchester  Gun  Pro- 
duction (86840  A).  W.  E.  Freeland. 
Ills.  4000  w.  Iron  Age — June  13,  1918. 
Control  of  tools  and  gages;  time  study 
methods  and  satisfactory  results. 
Ordnance 

How  Ordnance  Production  Has  Gone 
'  Forward  (86732  A).    3000  w.     Iron  Age 
-^June  6,    1918.     Last  year's   contracts. 
Changes  in  organization. 
Patterns 

Pattern     Making:'    Economical     and 
Efficient  Methods  (86895).     M.  H.  Pot- 
tor.     1600  w.    Can  Fndman — June,  1918. 
Pipe  Bending 

Bending  Racks  and  Roll  Benders  for 
Large  Conduit  and  Pipe  (87181).  Ter- 
rell Croft.  Ills.  1000  w.  Elec  Rev, 
Chi — June  22,  1918.  Serial.  1st  part. 
Types  of  bending  outfits. 
Puddling 

.\  Summary  of  Attempted  Improve- 
ments in  the  Puddling  Process  (86812 
N).  Cecil  H.  Dcsch.  Ills.  32  pp. 
West  Scot  I  &  S  Inst,  Jl— Jan. -Feb., 
1918.  Improvements  aimed  at;  experi- 
ments, furnaces,  etc. 
Shop  Practice 

Managing  Non-Repetitive  Work 
(87161  A).  Norman  Howard.  3500  w. 
Ind  Man — July,  1918.  How  to'  stand- 
ardize conditions  and  operations  for 
tool-making  and  machine-shop  repairs. 
Steel  Tubing 

See  same  heading  under  .Aeronautics. 
Tools 

The  Manufacture  of  High-Speed 
Tools  (86860  B).  Ills.  10  pp.  Cas  Eng 
Mthly — May,  1918.  Serial,  1st  part. 
.Articles  on  British  Key  industries,  deal- 
ing with  the  technical  aspect  and  also 
with  the  organization. 
Welding 

Mechanically  Operated  Cutting  and 
\\elding  Torches  (86661  A).  Edward 
K.  Hammond.  Ills.  5000  w.  Machv — 
June,  1918.  Explains  methods  of  using 
and   their  applications. 

Recent  Progress  in  Electric  Welding 
(86741).  T.  G.  McKay,  with  discussion. 
Ills.  5000  \v.  Naut  Gaz — June  8,  1918. 
Read  before  the  Liverpool  Eng.  Soc. 
.Advantages  of  recent  methods. 
Work-Benches 

Design  and  Construction  of  Work- 
Benches  (86663  A).  Frank  H.  Mayoh. 
Ills.  3000  \v.  Machy — June.  1918. 
Bench  legs  and  tops;  porl.iblc  work- 
benrlies. 


MATERIALS  OF  CONSTRUCTION 

Aeroplane  Timber 

Advance  Rot  and  Latent  Defects  in 
.Aeroplane  Timber  (86920).  J.  S.  Boycc. 
3000  w.  A  A  Wkly — June  17,  1918.  Dis- 
cusses types  of  wood  destroying  fungi 
and  defects  an  inspector  must  recog- 
nize. 
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Asbestos 

L'Amiante  Et  Ses  Applications  Mo- 
dernes  (87131  B).  A.  Renouard.  Ills. 
3200  w.  La  Nature — May  25,  1918.  As- 
bestos and  its  present  daj-  uses,  sources 
of  supply,  etc. 
Boiler  Plates 

On  Certain  Failures  of  Steel  Boiler 
Plates  L'nder  Pressure  (86811  N).  Sid- 
ney A.  Houghton,  with  discussion  and 
correspondence.  Ills.  38  pp.  West 
Scot  I  &  S  Inst,  Jl— Jan.- Feb.,  1918. 
Failures  are  described  and  discussed. 
Brass 

Topical  Discussion  on  Season  and 
Corrosion  Cracking  of  Brass  (86997 
N).  Ills.  25  pp.  Am  Soc  Test  Mat — 
June,  1918.  Speakers  are  William 
Campbell,  W.  H.  Bassett,  W.  Reuben 
Webster,  W.  R.  Woodward,  and  W.  B. 
Price. 
Cement 

Silica  Cement  (87002  N).  Robert  J. 
Montgomery.  Ills.  12  pp.  Am  Soc 
Test  Mat — June,  1918.  Covers  in  a 
general  way  the  subjects  of  composi- 
tion and  testing. 
Coatings 

Report  of  Committee  D-i  on  Pre- 
servative Coatings  for  Structural  Mate- 
rials (86994  N).  Ills.  27  pp.  Am  Soc 
Test  Mat — June,  1918.  Reports  and 
recommendations. 
Fireproofing 

Report  of  Committee  C-5  on  Fire- 
proofing  (87004  N).  7  pp.'  Am  Soc 
Test  Mat — June,  1918.  Proposed  stand- 
ard specifications  for  fire  tests  of  ma- 
terials and  construction. 
Hoistin'^  Ropes 

Length  of  Service  and  Care  of  Hoist- 
ing Ropes  (86645).  2200  vv.  Eng  & 
Min  Jl^une  1,  1918.  Proper  modulus 
of  elasticity  for  wire  ropes  is  discussed 
and  comparisons  made  of  ropes  of  vari- 
ous constructions. 
Lubricants 

Report  of  Committee  D-2  on  Lubri- 
cants (86985  N).  5  pp.  Am  Soc  Test 
Mat — June,  1918.     Recommendations. 

Keeping  Power  Plant  Oil  in  Good 
Condition  (86882).  Harley  Lett  Smith. 
2500  w.  Elec  Ry  Jl — June  15,  igi8. 
Discussion  of  care  of  oil  in  steam  tur- 
bine power  stations. 
Non-Ferrous  Metals 

Report    of    Committee    B-2   on    Xon- 
Ferrous  Metals  and  Alloys    (86995   N). 
63  pp.     Am  Soc  Test   Mat — June,  1918. 
Proposed  specifications  and  methods. 
Paper 

Une  Culture  Intensive  De  Pate  A 
Papier  (87129  B).  L.  De  Launay.  Ills. 
2700  w.  La  Nature — May  18,  1918.  A 
new  source  of  paper  pulp  from  eucalyp- 
tus plantations  in  Spain. 
Refractories 

Refractory  Materials  Used  in  Casting 
Plants  (86777).  H.  C.  Arnold.  4000  w. 
Fndry — June.  1918.  Serial.  1st  part.  .Ap- 
plication of  acid,  basic,  and  neutral  re- 
fractories, and  tests  for  silica  brick. 

Refractories  (87155).  1200  w.  Times 
Engng  Supp — May.  1918.  Extension  of 
home  supplies.  Abstract  of  paper  by 
W.  J.  Jones  before  Ceramic  Society. 

Report  of  Committee  C-8  on  Refrac- 
tories (87000  N).  8  pp.  .Am  Soc  Test 
Mat — June,  1918.  Proposed  revisions 
in  tentative  methods  for  ultimate  chem- 
ical analysis,  and  method  for  determi- 
nation of  porositv. 

The  Necessity  for  Inspection  and 
Testing  of  Refractory  Brick  (87001  N). 
C.  E.  Ne.sbitt  and  M.  L.  Bell.  Ills.  9 
pp.  Am  Soc  Test  Mat— lune,  1018. 
Lack  of  uniformity  of  product  shows 
the  necessity. 
only. 
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Rubber 

Report  of  Committee  D-n  on  Rubber 
Products  (87005  N).  15  PP-  Am  Soc 
Test  Mat— June,  1918.  Proposed  tenta- 
tive specifications  for  braided  leader 
hose,  rubber  belting,  and  steam  hose. 

Rubber  Substitutes  (86898  A).  An- 
drew H.  King.  Ills.  5500  w.  Met  & 
Chem  Eng— June  15,  1918.  Factors  and 
limitations  to  be  considered  m  studying 
rubber  substitutes. 

Steel  . 

.  Xo  Sweeping  Curtailment  ot  Steel 
for  Automobiles  (86888).  2500  w.  Auto 
Ind— June  13,  1918.  War  needs  filled 
first.  Full  text  of  pig  iron  and  steel 
agreement. 

Report  of  Committee  .A.-!  on  Steel 
(86984  N).  50  pp.  Am  Soc  Test  Mat- 
June,  1918.  Recommendations  affecting 
standards  and  tentative  standards. 

Sur  L'Heterogeneite  Des  Aciers 
(87116  C -f  D).  G.  Charpy  and  S.  Bon- 
nerot.  Ills.  1000  w.  Revue  De  Metal- 
lurgie— Mar.-Apr.,  1918.  Micrographs 
showing  heterogeneity  of  steel  compo- 
sition and  molecular  structure. 

Sur  L'Heterogeneite  Des  Aciers 
(871 15  C  +  D").  H.  Le  Chatelier  and 
E.  L.  Dupuy.  Ills,  iioo  w.  Revue  De 
Metallurgie— Mar.-Apr.,  1918.  _  Heter- 
ogeneity of  steels.  Illustrations  of 
metallic  structure  by  means  of  micro- 
graphs. 

Selecting  Steel  by  the  Spark  Method 
(8707.S  A).  J.  D.  Keller,  in  Blacksmith 
and  Wheelwright.  Ills.  3S00  w.  Mech 
Wld — June  7,  1918.  Methods  used  in 
selecting  steel,  and  faults  of  some  of 
them:  how  to  make  the  spark  test,  its 
use,  etc. 
Textiles 

Report  of  Committee  D-13  on  Textile 
Materials  (86988  N).  20  pp.  Am  Soc 
Test  Mat — June,  1918.  Proposed  ten- 
tative general  methods  for  testing,  with 
regulations  governing  the  committee  on 
this  subject. 
Timber 

Report   of   Committee   D-7   on   Timber 
(86982  NV     Q  pp.     Am  Soc  Test  Mat- 
June,    1918.     Reports   on   wooden   paving 
blocks  and  on  timber  preservatives. 
Wrought  Iron 

Report  of  Committee  A-2  on  Wrought 
Iron    (f^Ss  NV     13  pp.     .\m  Soc  Test 
Mat — June,   1918.     Recommendations  and 
comments. 
Zinc  Dust 

The  Evaluation  of  Zinc  Dust :  A  Pro- 
posed Method  of  .Analysis  (86096  NV  L. 
A.  Wil-son.  ra  pp.  .Am  Soc  Test  Mat — 
June.  1918.  From  the  viewpoint  of  its 
metallic   zinc  content. 

MEASUREMENT 

Airplane  Wings 

Transverse  Testing  Under  Non-Uni- 
formly  Distributed  Load  With  Special 
Application  to  .Airplane  Wing  Ribs 
(86991  N).  Irving  H.  Cowdrey.  Ills. 
19  pp.  Am  Soc  Test  Mat— June.  1918. 
Methods  of  testing  are  described. 

Elastic  Limit 

Sumner  Elastic  Limit  Recorder  (86992 
N).  J.  L.  Jones  and  C.  H.  Marshall. 
Ills.  6  pp.  -Am  Soc  Test  Mat — June, 
1918.  A  semi-automatic  solenoid  device 
and  method  of  operation. 

Equilibrium  Diagram 

The  Iron  Carbon  Equilibrium  Dia- 
gram and  Its  Practical  Usefulness  (86^82 
N).  H.  C.  H.  Carpenter.  Ills.  24  pp. 
Instn  Nav  Archts — March  2T,  1918.  .Aims 
to  show  how  the  diagram  has  been  con- 
structed, and  its  practical  usefulness  to 
the  engineer. 
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Explosives 

Method  of  Calculating  Comparative 
Strength  and  Efficiency  of  High  Explo- 
sives from  Their  Composition  and  Ap- 
parent Densities  (86763  B).  Charles  E. 
Waller.  3500  w.  Jl  Ind  &  Eng  Chem— 
June,  1918.  Method  often  useful  in  mak- 
ing up  a  formula  for  an  explosive  to  be 
used  for  a  certain  class  of  work. 
Gases  in  Metals 

A  Precision  Method  for  the  Determi- 
nation of  Gases  in  Metals  (86977  N).  H. 
M.  Ryder.  6  pp.  Am  El  Chem  Soc — 
April,'  1918.  Details  of  method  for  meas- 
uring and  analyzing  the  gas. 
Hardness. 

The  Definition  of  Hardness  (86707  A). 
W.  Cawthorne  Unwin.  700  w.  Engng — 
May  17,  191S.  Shows  the  identity  of 
Mattel's  and  Brinell's  hardness  numbers. 
A  New  Method  of  Obtaining  Brinell 
Hardness  (870,32  N).  J.  G.  Ayers.  Jr. 
Ills.  6  pp.  Am  Soc  Test  Mat— June, 
T918.  Results  obtained  in  an  endeavor 
to  design  a  new  type  for  commercial 
testing. 

A  Simple  Type  of  Brinell  Testing  Ma-, 
chine  for  500  Kg.  Load  (86990  N).  A. 
V.  de  Forest.  Ills.  11  pp.  -Am  Soc 
Test  Mat — June,  1918.  Description,  meas- 
urements, and  sug,gestions. 
Industrial  Gases 

Measuring  Gas  Electrically  (87183  N). 
T.  C.  Wilson,  with  discussion.  Ills.  1.S2 
pp.  Assn  I  S  E  E— March,  1918.  Eco- 
nomic features  underlying  the  large  quan- 
tity measurement  of  industrial  gases. 
Instruments 

Contour-  and  Radius-Measuring  In- 
strument (86664  A).  Ills.  1500  w. 
Machy — June,  1918.  Universal  type  for 
measuring  irregular  profiles,  radius 
gages,  and  contours  that  cannot  be  tested 
bv  ordinary  devices. 

Predicting  Instruments  (87184  BV 
Ills.  14  pp.  U  S  Art,  Jl— Jan.-April. 
1918.  Descriptions,  plans,  and  photo- 
graphs of  predictors,  which  have  been 
recently  submitted  for  test. 
Mechanical  Hysteresis 

Study  of  Mechanical  Hysteresis  Will 
Advance  Our  Knowledge  of  Materials 
(86618).  Frederick  J.  Schlink.  3000  w. 
Eng  News-Rec— May  30,  191 8.  Failure 
under  repeated  stress  apparently  related 
to  loss  of  energy  in  stress. 
Micrographs 

Report  of  Committee  E-4  on  Magnifi- 
cation Scales  for  Micrographs  (86981 
N).  4  pp.  .Am  Soc  Test  Mat— June, 
1918.  Suggested  amendments  to  the  ten- 
tative definitions  and  rules  governing  the 
preparation  of  micrographs  of  metals. 
Rails 

Bending  or  Flexure  of  Railway  Rail"; 
(86612).  "From  Le  Genie  Civil.  2200  w. 
Eng  &  Con— May  29,  1918.  A  study  of 
the  bending  stresses  in  railway  rails,  by 
M.  Caufourier,  with  a  new  hypothesis. 
Springs 

Abaque  Pour  LLe  Calcul  Des  Ressorts 
.A  Boudin  (87141  B).  R.  Vanson.  Ills. 
3100  w.  Genie  Civil— May  25,  1918. 
Curves  for  calculation  of  springs  under 
varying  conditions  of  load.  Mathemat- 
ical. 
Tank  Contents 

Improved    Method    for    Finding    Con- 
tents   of    Cylindrical    Tanks    (86665    A). 
Carlo  M.  Eyster.     Ills.     800  w.     Machy— 
June,   1018.     Improved  chart  and  its  use. 
Testing  Machines 

Report  of  Sub-Committee  III.  of 
Committee  D-13,  on  Testing  Machines 
(87031  N).  Ills.  10  pp.  .Am  Soc  Test 
Mat — June,  1918.  Deals  with  textile 
testing  machines 


August,  1918 

Some  Continental  Testing  Machines 
(86725  A).  H.  S.  Primrose  and  J.  S. 
Glen  Primrose.  Ills.  5000  w.  Ir  &  CI 
Trds  Rev — April  19,  1918.  Abstract  of 
paper  before  the  Iron  &  Steel  Inst. 
Deals  with  tensile  testing  machines, 
torsion  testing,  impact  testing,  etc. 

Some  Useful  Testing  Machines 
(86813  N).  H.  S.  Primrose  and  J.  S. 
Glen  Primrose.  Ills.  45  pp.  West 
Scot  I  &  S  Inst,  Jl— Jan.-Feb.,  1918. 
Tensile  and  impact  testing  machines 
and  their  applications. 
Testing  Methods 

Report  of  Committee  E-i  on  Meth- 
ods of  Testing  (86989  N).  Ills.  23  pp. 
Am  Soc  Test  Mat— June,  1918.  Pro- 
posed revisions  in  standard  methods. 
Eflfect  of  size  and  form  of  specimens. 
Viscosity 

The  Variable  Pressure  Method  for 
the  Measurement  of  Viscosity  (86999 
N).  E.  C.  Bingham.  10  pp.  Am  Soc 
Test  Mat — June,  1918.  Difiiculties_  en- 
countered and  advantages  to  be  derived 
by  modifying  the  present  capillary  tube 
viscosimeters  soi  as  to  use  variable 
pressures. 

The  Standard  Saybolt  Universal  Vis- 
cosimeter  (86986  N).  Winslow  H. 
Herschel.  10  pp.  Am  Soc  Test  Mat — 
June,  1918.  Methods  for  determining 
an  equation  for  instruments  of  standard 
dimensions. 
Water  Power 

Determination  Des  Dimensions  Les 
Plus  Advantageuses  D'Une  Installation 
De  Force  Hydraulique  (87136  B).  E. 
Baticle.  3000  w.  Genie  Civil — May  11, 
1918.  Deduction  of  mathematical  ex- 
pressions for  the  best  dimensions  of  the 
principal  elements  of  an  hydraulic  plant. 
Wind  Recorder 

.A  Simple  .Automatic  Wind-Direction 
Recorder  (86646).  James  Robertson. 
Ills.  800  w.  Eng  &  Min  Jl— June  I, 
1918.  The  apparatus  is  used  in  smelter 
fume  investigations. 
POWER  AND  TRANSMISSION 

Air  Compressors 

High  Pressure  Air  Compressor  De- 
sign and  Application  (86600).  Joseph 
M.  Ford.  Ills.  4500  w.  Mar  Eng, 
Can — May.  1918.  Serial,  ist  part.  Deals 
with  machines  which  produce  high  pres- 
sure air,  and  their  advantages. 
India 

Water  Power  in  India  (86697  A).  Al- 
fred Dickinson,  with  discussion.  7500 
w.  Roy  Soc  Arts,  Jl— May  17,  iQiS. 
Schemes  already  developed  and  possible 
water  powers  are  briefly  considered. 
Lubricators 

Lubricators — Their  Construction  and 
Maintenance   (86821   A).     Ills.     1800  w. 
Ry    &    Loc    Eng— June,    19 18.      Care    of 
automatic  appliances  necessary. 
Power 

Conditions  in  the  Power  Industry 
(86660).  Ludwig  W.  Schmidt.  2500  w. 
Power — June  4,  1918.  Power  situation 
in  various  parts  of  the  world. 

See  also  Power,  under  Industsi.\l 
I\T.\x.\cEME>,'T.   Matwgcmcnt. 

STEAM  ENGINEERING 

Boiler  Rooms 

Improving  Boiler-Room  Operation 
(87043).  i.  L.  Kentish-Rankin.  Ills. 
3000  w.  Elec  Rev,  Chi — June  15,  1918. 
Xecd  of  improved  apparatus  and  meth- 
ods, and  use  of  indicating  instruments. 
Boiler  Test 

Performance  Test  of  Steam  Boilers 
(86671).  H.  A.  Cozzens,  Jr.  Ills.  5000 
w.  Natl  Engr— June,  1918.  Methods 
used  in  the  average  power  plant. 
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Coke 

See   same  heading  under   Mining   and 
Metallurgy,  Coal  and  Coke. 
Efficiency 

Improving  the  Efficiency  of  Boiler 
Plants  (87133  C).  G.  E.  'Williamson. 
Ills.  3800  \v.  Paper— May  22,  1918.  Read 
before  Tech  Assoc  Pulp  &  Paper  Indus- 
try, at  Dayton,  O..  May  16.  1918. 
Exhaust  Steam 

Considerations  Sur  L'Utilisation  Des 
Vapours  D'fichappement  (871 18  B).  A. 
Barjou.  4500  w.  LTndustrie  filec- 
trique — May  10,  1918.  Use  of  exhaust 
steam  at  coal  mine  plants  for  develop- 
ment of  electric  energy. 
Feed  Water 

Losses  and  Trouble  Caused  by  Im- 
pure Boiler  Feed  Water  (86755  AY  H. 
H.  Mapelsden.  Ills.  700  w.  Gen  Elec 
Rev — -June,  1918.  Special  reference  to 
the  use  of  steam  and  v^fater  flow  meters. 
Fuels 

The  Use  of  Powdered  Coal  (87172). 
W.  G.  Wilcox.  Ills.  3000  w.  Min  & 
Sci  Pr — June  22.  iqiS.  Read  before 
Am.  Chem.  Soc.  Possible  solution  of 
fuel  shortage  problem. 

The  Use  of  Pulverized  Coal  (86610). 
Ch.  Dantin,  in  Lc  Genie  Civil.  2200  w. 
Eng  &  Con — May  29,  1918.  Types  of 
furnaces  and  principles  on  which  ex- 
periments were  based. 

Pitch  as  a  Fuel  for  Power  Generation 
(87175).  John  B.  C.  Kershaw.  3000  w. 
Power — June  25,  1918.  Summary  of  the 
most  recent  patents  and  experiments 
relating  to  the  use  of  coal-tar  pitch  as 
a  fuel  for  steam  boilers  and  internal 
combustion  engines. 
Gas  Firing 

Gas  Firing  Boilers  (87079  .\  )  T.  M. 
Hunter.  From  paper  read  before  S. 
Wales  Inst,  of  Engrs.  3500  w.  Colly 
Gdn — May  31,  1018.  Essentials  of  the 
economical  combustion  of  gas. 

Discussion  on  "Gas  Firine  Boilers" 
(86805  N).  6000  w.  Instn  E  E,  Jl— 
May,  1918.  Discussion  at  the  New- 
castle Local  Section,  Feb.  4,  1918. 


Oil  Fuel 

Economical  Method  of  Burning  Fuel 
Oil  (86690  A).  Ills.  2500  w.  Int  Mar 
Eng — June,  1918.  Fifty  per  cent,  in- 
crease in  economy  claimed  for  Sklov- 
sky,  or  "Oilgas"  furnace  developed  by 
General  Combustion  Co. 

Oil  Fuel  in  New  England  Power 
Plants  (86684  A).  Henry  W.  Ballon. 
(Abstract.)  Ills.  2500  w.  A  S  M  E, 
Jl — June,  1918.  Brief  statement  of  the 
present  status.  Rapid  increase. 
Power  Plants 

Remodeling  the  St.  Louis  Baden  Sta- 
tion (86921).  K.  Toensfeldt.  Ills.  1700 
w.  Power — June  18,  1918.  Will  contain 
four  boilers  from  old  station  and  four 
new  boilers  of  same  size.  Reconstruc- 
tion without  interruption  of  service. 
Soot 

Avoiding  a  Preventable  Loss  (86787). 
3500  w.  Elec  Wld — June  8,  1918.  Loss 
from  soot  formation,  and  methods  of 
removing  soot. 

Soot  and  Soot  Blowers  (86795).  3500 
w.  Power — June  11,  1918.  Nature  of 
soot  and  its  effect  on  heat  transfer 
through  boiler-heating  surfaces.  Me- 
chanically operated  soot  blower  versus 
hand  cleaning. 
Steam  Flow 

Effect  of  Feed-Water  Temperature 
and  Rate  of  Injection  Upon  Steam  Flow 
(87178).  Frank  G.  Philo.  600  w. 
Power — June  25,  1918.  Chart  showing 
effect,  with  explanation. 
Turbines 

Interpreting  Steam-Turbine  Test 
Curves  (86922).  H.  E.  Brelsford.  iioo 
w.  Power — June  18,  1918.  Standard 
turbine  data  curves  and  how  they  are 
derived  and  used. 

Milestones  in  Small  Turbine  Devel- 
opment (86750  A).  Ivan  Stewart 
Forde.  Ills.  2500  w.  Elec  Jl — June, 
1918.  Their  rapid  increase  in  popular- 
ity, the  requirements,  applications,  etc. 

The  New  Commonwealth  Edison 
Turbine  (86747  A).  J,  F.  Johnson.  Ills. 
5000  w.      Elec  Jl — June.    1918.      Details 


of  unit  recently  installed  in  the  North- 
west station,  Chicago. 

TRANSPORTING  AND  CONVEYING 

Ash  Handling 

Economic  Handling  of  Ashes  (87091 
A).  Reginald  Trautschold.  Ills.  3000 
w.  Ind  Man — July,  1918.  Latest  devel- 
opments in  mechanical  ash  handling 
equipment  with  approximate  costs. 

Coal  Handling 

Coal-Handling  Plant  at  the  Saltley 
Gas-Works  (86709  A).  George  Fred- 
erick Zimmer.  Ills.  &  Plate.  3500  w. 
Engng — May  17,  1918.  Detailed  de- 
scription. 

Conveyors 

Discussion  of  Mr.  Harold  C.  Jenkins' 
Paper  on  "Underground  Conveyors'.' 
(87084  N).  7  pp.  Instn  Min  Engrs, 
Trans — May,  1918. 

Cranes 

Build  Huge  Crane  for  Shipyard  Use 
(86586  A).  Ills.  2000  w.  Mar  Rev — 
June,  1918.  Will  have  lifting  capacity 
of  392  net  tons. 

Handling 

Meeting  Increasing  Industrial  De- 
mands" (86650).  Ills.  3300  w.  Pwr  Pt 
Eng — June  l,  1918.  Monorail  coal  and 
ash  handling  equipment  and  unique 
electric  distribution  system. 

Material  Handling 

How  to  !\Iove  Materials  by  Ma- 
chinery (87097  A).  Henry  J.  Edsall. 
Ills.  4000  w.  Ind  Man — July,  1918. 
Applications  of  various  types  of  elevat- 
ing and  conveying  machinery  to  load, 
unload  and  transport  materials. 

MISCELLANY 

Gas  Attacks 

American  Chemists'  Defensive  Meas- 
ures Against  Gas  Attacks  in  France 
(86899  A).  Robert  K.  Tomlin,  Jr.  Ills. 
2200  w.  Met  &  Chem  Eng — June  15. 
1918.  Method  devised  for  meeting  at- 
tacks of  poison  gas. 


ELECTRICAL  ENGINEERING 


COMMUNICATION 

Automatic 

Automatic  Telephones  .\l  Leeds 
(87151).  1000  w.  Times  Engng  Supp — 
May,  1918.  New  automatic  exchange 
recently  put  in  operation  in  Leeds,  Eng- 
land. 

Leeds  Automatic  Telephone  Ex- 
change (86828  A).  Ills.  1500  w.  Elec 
Rev — May  24,  1918.  Full  automatic  of 
the  Strowger  type,  for  a  five  figure  sys- 
tem. 
Interference 

Interference  —  Its  Legal  Status 
(87026  A).  J.  A.  Whitlow.  5000  w. 
Tel  Engr— June,  1918.  Read  before 
Univ.  of  Missouri,  A.  I.  E.  E. 

Iowa  Inductive  Interference  Case 
(87059).  Harold  L.  Beyer.  3000  w. 
Telephony— June  22,  1918.  Decision 
of  Iowa  Railroad  Commission  in  Iowa 
High  Tension  case,  and  other  legal 
questions. 

Telephony 

Transmission  of  Cord  Circuits 
(86957).  Walter  C.  Freeman.  3000  w. 
Telephony — June  8,  1918.  Various 
types  of  magneto  cord  cirrnit 


ELECTRO-CHEMISTRY 

Copper  Precipitation 

The  Effect  of  Iron  Sulphate  in  the 
Electrolytic  Precipitation  of  Copper 
from  Sulphate  Solution  with  Insoluble 
Lead  .Xnodes  (86972  N).  Edward  F. 
Kern.  11  pp.  Am  El  Chem  Sqc — 
April,  1918.  Experimental  investiga- 
tions and  results. 

Electric  Furnace 

.\  vom  Baur  .\rc  Furnace  (86974  N). 
J.  H.  vom  Baur.  Ills.  6  pp.  .^m  El 
Chem  Soc — April,  1918.  A  new  design 
for  melting  ferro-nianganesc  or  ferro- 
silicon,  or  melting  down  cold  charges 
for  steel  castings. 

The  Booth-Hall  Electric  Furnace 
(86973  N).  W.  K.  Booth.  Ills.  10  pp. 
Am  El  Chem  Soc— April,  1918.  A 
newly-designed  electric  steel  furnace 
of  the  vertical-arc  type  with  conducting 
hearth. 

Electrometallurgy 

Electric  Furnace  for  Forging  and  .An- 
nealing of  Steel  (86914).  Wirt  S.  Scott. 
Ills.  3500  w.  Elec  Rev,  Chi — June  8, 
1018.  Abstract  from  paper  before  Assn. 
of  Iron  &  Steel  Elec.  Engrs.  Develop- 
ment of  modern  furnaces  for  these  pur- 
poses 


Electric  Steel  Castings  (80979  ^'l-  R- 
F.  Flinterman.  8  pp.  Am  El  Chem  Soc 
— April,  1918.  Report  of  foundry  ex- 
perience. 

Electrolytic  Refining  of  Tin  (86976 
N).  Edward  F.  Kern.  12  pp.  Am  El 
Chem  Soc — April,  1918.  Experiments 
to  determine  the  best  electrolyte,  the 
best  current  density,  and  the  best  ad- 
dition agent  to  use,  with  the  objectof 
saving  the  precious  metals  and  getting 
pure  tin. 

The  Electric  Furnace  for  Annealing 
Treatment  and  Forging  of  Steel  (87160 
N).  Wirt  S.  Scott,  with  discussion. 
Ills.  15  pp.  Assn  I  S  E  E— April, 
1918.  Facts  relating  to  a  furnace  de- 
veloped bv  the  Wostinghouse  Electric 
S:  Mfg.  Co. 
Electroplating 

Experiments  with  the  Copper  Cyanide 
Plating  Bath  (86980  N).  5  pp.  Am  El 
Chem  Soc — April,  1918.  Experiments 
to  study  the  increase  in  copper  concen- 
tration. 
Silver  Deposit 

Process  of  Depositing  Silver  on 
Glass  and  China  (87027).  Howard 
Pcarsall.  1800  w.  Brs  Wld — June, 
iotS.     Information  and  formulae. 
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Storage  Batteries 

Electric  Storage  Batteries  (86653). 
Ills.  1800  w.  Pwr  Pt  Eng — June  i, 
1918.  Serial,  ist  part.  Their  construc- 
tion, theory  of  operation,  care,  instal- 
lation, and  application. 

See  also  same  heading  under  Marine 
and  Naval  Engineering. 

ELECTRO-  PHYSICS 
Alloys 

Thernio-Electromotive  Force  of  Some 
.'Mloys  (86975  N).  M.  A.  Hunter  and 
J.  W.  Bacon.  13  pp.  Am  El  Chem  Soc 
—April,  1918.  A  study  at  different 
tem])cratures. 
Electrical  Sensitivity 

Photoelectric  Sensitivity  of  Bismuth- 
inite  and  Various  Other  Substances 
(87159).  W.  W.  Coblentz.  15  pp.  U  S 
Bur  Stds,  Sci  paper  322 — June  14,  1918. 
Summarizes  results  of  an  examination 
of  various  substances. 

GENERATING  STATIONS 
Business  Methods 

War's  Influence  on  Central-Station 
Selling  (86790).  2500  w.  Elec  Wld— 
June  8,  1918.  Changes  in  business  meth- 
ods forced  by  proliibitivc  cost  of  ex- 
tensions. 
Central  Stations 

Central  Station  vs.  Isolated  Plant 
(86674).  W,  H.  Wakeman.  2000  w. 
Natl  Engr— June,  1918.  Cost  not  al- 
ways the  deciding  factor. 

The  Central  Station  and  Illumination 
(86762  A).  H.  E.  Mahan.  Ills.  3000  w. 
Gen  Elec  Rev— June,  1918.  Treated 
from  the  standpoint  of  central  station 
policy  and  rendering  expert  service  to 
the  customer. 
Conservation 

War  Conservation  of  Power  and 
Light  (87179).  2500  w.  Elec  Rev,  Chi 
—June  22,  1918.  Programme  of  U.  S. 
Fuel  Administration  affecting  central 
station  companies. 
Cooperation 

Compulsory  Co-operation  of  Central 
Station  and  Isolated  Plant  (86923).  S. 
R.  Sague.  3000  w.  Power— June  18, 
1918.  Advisability  of  cooperation  to  avoid 
duplication  of  distributing  svstems  and 
prevent  waste  of  coal. 
Hydro-Electric 

Chippawa-Queenston  Power  Develop- 
ment (87056).  Ills.  5000  w.  Can  Engr 
— June  20,  1918.  Development  at  Ni- 
agara, the  largest  hydro-electric  power 
scheme  ever  undertaken. 

Electric  Power  for  Mining  in  Yavapai 
County,  Arizona  (87068).  P.  R.  Milnes 
Ill.s.  &  Map.  1800  w.  Eng  &  Min  Jl— 
June  22,  1918.  Describes  hydro-electric 
plant  or.  Fossil  Creek,  distributing 
power  from  sub-stations  at  Jerome  and 
Clarkdale. 

The  Pearson  Hydro  Electric  Devel- 
opment in  Cataloenc,  Spain  (86615). 
Ch.  Dantin,  in  Le  Genie  Civil.  Ills. 
2500  w.  Eng  &  Con — May  29,  1918. 
General  features  of  the  development. 

The  Tasmanian  Hydro-Electric  De- 
partment (86870  A).  Ills.  &  Map.  1500 
w.  Anst  Min  Stan — Apr.  25,  1918.  The 
King  River  power  scheme  described. 

Trebling  the  Capacity  of  a  Hydro- 
Elcctric  Plant  During  Operation 
(86616).  Byron  S.  White.  Ills.  2000  w. 
Eng  News-Rec — May  30,  1918.  Tren- 
ton Falls  development  in  .\dirondacks. 
Loads 

Improved  Industrial  Lighting  Ofifers 
Timely  Load  (87042).  F.  H.  Bcrnhard. 
2000  w.  Elec  Rev,  Chi — June  15,  1918. 
Intensive  production  calls  for"  better 
lighting. 


The  Central  Station  and  tlie  Indus- 
trial Electric  Heating  Load  (87041). 
.\rthur  F.  Allsop.  Ills.  3000  w.  Elec 
Rev,  Chi — June  15,  1918.  Serial,  1st 
part.  Shows  this  load  to  be  worthy  of 
development. 
Power  Factor 

Power  Factor  and  Its  Improvement 
(8685.'>  A).  E.  W.  Dorey.  1800  w. 
Elec'n — May  24,  1918.  Serial,  ist  part. 
Causes  of  low  power  factor,  and 
whether  the  cost  of  improvement 
should  be  borne  by  the  consumer  or 
by  the  supply. 

GENERATORS  AND   MOTORS 

Flashing 

Protection  from  Flashing  for  Direct 
Current  Apparatus  (86952  D).  J.  J. 
Linebaugh  and  J.  L.  Burnham.  Ills. 
II  pp.  A  I  E  E,  Pro— June,  1918. 
Describes  equipment  applicable  to  all 
d.  c.  apparatus  and  all  methods  of  oper- 
ation. 

Generators 

L'n  Moyen  De  Forcer  La  Puissance 
D'L'n  Generatcur  filectrique  (87120  B) 
C.  Vallet.  2200  w.  LTndustrie  filec- 
tnquc— May  25,  1918.  Methods  in  use 
for  keeping  the  running  temperature 
of  a  generator  within  certain  limits 
while  increasing  the  kilowatt  output  of 
the  machine. 
Motors 

Standardized  Motors  for  the  Steel  In- 
dustry (87182  N).  W.  T.  Snyder,  with 
discussion.  16  pp.  Assn  I  S  E  E— 
March,  1918.  A  plea  for  standardiza- 
tion. 

Rotary  Converters 

Utilite  Des  Convertisseurs  Ou  Trans- 
formateurs  Tournants  (87119  B)  J 
A.  Montpellier.  Ills.  2000  w.  I'lndus- 
trie  Electrique— May  25,  1918.  Use  of 
rotary  converters  and  general  condi- 
tions governing  their  installation. 
Starting  Motors 

Large  Single-phase  Starting  Motors 
(^676I  A).  W.  C.  K.  Altes.  Ills.  1800 
w.  Gen  Elec  Rev— June,  1918.  Last 
of  a  series  of  articles  on  a.  c.  motors 
Shows  how  the  problem  of  building  a 
large  single-phase  starting  motor  was 
solved  economically,  application,  etc. 

ILLUMINATION 
Factories 

Better  Lighting  of  Machine  Shops 
(86634).  F.  H.  Bernhard.  Ills.  5500  w 
Elec  Rev,  Chi— June  i,  1918.  "Serial, 
1st  part.  First  of  12  articles  dealing 
with  improved  lighting  in  as  many  in"- 
dustries. 

Industrial  Lighting  for  Shops  (87170) 
O    L.  Johnson.  -Ills.     1000  w.     Rv  Rev 
—June  22,  1918.     Importance  of  proper 
illumination. 
Flickering 

Flickering   of  Electric    Lamps    (86825 
A).      K.    Simons.      Abstract    from   Elec- 
^eit..     1500    w.       Elec'n— Mav     17 
Report   of  tests   made   to   deter- 
mine conditions  causing  flickering  with 
a  varying  source  of  light,  and  other  re- 
lated points. 
Lamps 

,«i;"    ^'°"''i""     Lampes    filectriques 
/v^^''     ;)■   ^°"""-      I"^-     -'400  w. 
La  Nature— May  4,  1918.     Review  of  re- 
cent progress  in  lamp  development. 

Mazda  Lamps  for  Motion  Picture 
Irojection  (86748  A),  A.  R.  Denning- 
ton.  Ills.  2000  w.  Elec  Jl-June.  1918. 
Ljimps  developed  for  this  iise  and  their 
advaiitaucs. 


trn. 
I9lf 


Lighting  Economy 

Lighting  Economy  in  War  Time 
(86751  A).  Preston  S.  Millar.  Ills. 
3000  w.  Elec  Jl — June,  1918.  Sugges- 
tions of  value  in  anticipation  of  serious 
fuel  shortage  during  the  coming  winter. 
Light  Projection 

Motion  Picture  Projection  with  Tung- 
sten Filament  Lamps  (86925  C).  J.  T. 
Caldwell,  A.  R.  Dennington,  J.  A. 
Orange,  and  L.  C.  Porter,  with  discus- 
sions. Ills.  7000  w.  Ill  Eng  Soc 
Trans — June  10,  1918.  Account  of  the 
development.  Advantages  and  disad- 
vantages of  the  several  svstems. 
N  E  L  A 

The  N.  E.  L.  A.  "Win  the  War"  Con- 
vention (86896).  Ills.  20  pp.  Elec 
Wld — June  15,  1918.  Report  of  pro- 
ceedings at  Atlantic  City  meeting. 

John  W.  Lieb's  Presidential  .Address 
(87062).  2500  w.  Elec  Wld — June  22, 
1918.  From  committee  report  on  the 
address  at  Atlantic  City,  discussing 
"The  Electrical  Industry  in  War  Ser- 
vice." 
Protective  Lighting 

The  Effecti\e  .'\pplication  of  Protec- 
tive Lighting  (86897).  H.  H.  Magdsick. 
Ills.  2500  w.  Elec  Wld — June  15,  1918. 
Requirements.  Improper  distribution 
of  light  a  common  fault. 

Protective  Lighting  for  Manufactur- 
ing Plants  (86753  A).  W.  .\.  McKay. 
2000  w.  Elec  Jl — June,  1918.  Systems 
for  guarding  plants  .and  grounds  at 
night  from  enemy  interference. 

Protective  Lighting  for  Industrial 
Plants  (86637).  Davis  H.  Tuck.  Ills. 
1000  w.  Elec  Wld — June  i,  1918.  Dis- 
cusses required  intensity  and  distribu- 
tion of  illumination,  glare,  available 
units,  and  desirable  methods. 
Rockets 

Rockets  and  Illuminating  Shells  as 
L'sed  in  the  Present  War  (86924  C).  A. 
Bergman,  with  short  discussion.  4000 
w.  Ill  Eng  Soc,  Trans — June  10,  1918. 
Description  and  use. 
Searchlights 

Development      of      Electric      Search- 
light   lamps    (87067).      Louis    J.    Auer- 
bacher.     Ills.    2500  w.     Elec  Wld — June 
22,  1918.     Explains  newe-^t  principle 
Streets 

Ornamental  L^tilitarian  Street  Light- 
ing Units  (86760  A).  S.  L.  E.  Rose  and 
H.  E.  Butler.  Ills.  900  w.  Gen  Elec 
Rev — June,  1918.  Companion  article 
to  one  appearing  in  Dec.  number  of 
Gen.  Elec.  Rev.  giving  data  on  new 
types  of  units. 

MEASUREMENT 
Insulators 

The  Electrical  Resistivity  01  Porce- 
lain and  Magnesia  at  High  Tempera- 
tures (86978  N).  P.  H.  Brace.  Ills.  7 
pp.  Am  El  Chem  Soc — .^pril.  1918. 
Report  of  tests. 

Meters 

An  Electrolytic  Metering  Case  (86826 
A).  Ills.  1800  w.  Elec'n — May  17, 
1918.  \  device  designed  to  take  the 
place  of  the  d.  c.  watt-hour  meter  for 
small  customers. 

Testing  Laboratory 

British  Electrical  Proving  House 
(87150).  1400  w.  Times  Engng  Supp — 
May,  1918.  Benefits  to  industry  expect- 
ed from  a  general  testing  laboratory 
for  manufacturers. 

Voltmeters 

Voltmeter  Multipliers  (86673).  E.  C. 
Parham.  Ills.  4000  w.  Natl  Engr — 
June,  1918.  Five  quantities  to  be  con- 
sidered;   the    formula    and    its    applica- 


tions. 
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POWER  APPLICATIONS 
American 

America's  Energy  Supply  (86951  D). 
Charles  P.  Steinmetz.  24  pp.  A  I  E  E, 
Pro — June,  1918.  Requirements  for  the 
economical  utilization  of  the  country's 
energy  supply. 

Electric  Heating  in  Manufacturing 
(87099  A).  Thomas  Robson  Hay.  2800 
w.  Ind  Man — July.  1918.  Advantages 
and  disadvantages;  points  in  installing 
and  operating. 

Mining 

Some  Practical  Considerations  on 
Electrical  Engineering  (87077  A). 
Chris  Jones.  4500  vv.  Colly  Gdn — May 
31,  1918.  Abstract  of  paper  before  S. 
Wales  Inst,  of  Engrs.  Questions  on 
transmitted  power.  Periodicity  of  sup- 
ply, power  factor,  earth  and  insulated 
neutral,  cables,  transformers,  motors, 
etc. 

Requirements,  Operation,  and  Main- 
tenance of  Colliery  Power  Station 
Switchboards  (86771  A).  L.  Pokes. 
Diagrams.  5500  w.  Colly  Gdn — May 
10,  1918.  Reviews  the  complete  equip- 
ment of  a  power  station  switchboard 
indicating  the  reasons  for  installing  the 
various  apparatus  and  meters. 

Rolling  Mills 

Rolling  Mills  and  the  Electric  Drive 
(86851  A).  L.  Rothcra.  Abstract  of 
paper  before  the  Manchester  Assn.  of 
Engrs.  2500  W-.  Elec'n — May  24,  1918. 
Increasing  development  as  compared 
with  steam  methods,  giving  diagrams 
showing  the  relation  between  power 
demanded  and  time. 

Steel  Works 

Electrical  Plant  In  Steel  Works 
(87146).  2000  w.  Times  Engng  Supp — 
May,  1918.  Roll  motors,  lifting  mag- 
nets, etc.,  as  used  in  England. 

TRANSFORMERS 
Banking 

Banking  of  Distribution  Transform- 
ers (86915).  P-  O.  Reyneau  and  H. 
Cole.  1500  w.  Elec  Rev,  Chi — June  8, 
1918.  Fundamental  considerations  of  ar- 
rangement involving  economy  and  quality 
of  service. 
Indicator 

Temperature  Indicator  for  Trans- 
former Winding  (86756  A).  V.  M. 
Montsinger  and  A.  T.  Childs.  Ills. 
3000  w.  Gen  Elec  Rev — June,  1918. 
Proposed  schemes,  and  benefits  de- 
rived, with  details  of  a  recently  devel- 
oped indicator. 


CIML  EXGIXEERING 

TRANSMISSION  AND 
DISTRIBUTION 
Cables 

•\erial  Cable  Construction  for  Electric 
Power  Transmission  (86949  D>.  E.  B. 
Meyer.  Ills.  10  pp.  A  I  E  E,  Pro- 
June,  1918.  Problem  of  supplying  high- 
tension  electric  service  where  condi- 
tions do  not  permit  the  use  of  open  wire 
or  underground  circuits. 

Duct  Splicing  Saves  Short  Lengths  of 
Cable  (86789).     J.  B.  Xoe  and  A.  Rabe. 
Ills.     1200  w.     Elec  Wld— June  8.  1918. 
How  splice  diameter  is  minimized. 
Concrete  Poles 

Concrete  Poles  Are  in  the  Process  of 
Evolution      (86881).        Charles      Rufus 
Harte.    Ills.    2200  w.     Elec  Ry  Jl — June 
!5.   1918.     Merits  and  developments. 
Copper  Resistance 

The  Standard  Resistance  and  Tem- 
perature Coefficient  of  Pure  .Annealed 
Copper  186829  .-K).  H.  Savage.  1500  w. 
Elec  Rev — May  24,  1918.  Directions  for 
calculating  the  resistance  of  electrical 
conductors. 
Copper  Wire 

Economical  L'se  of  Copper  (86788). 
P.  O.  Reyneau.  2000  w.  Elec  Wld — 
June  8,  1918.  Shows  that  not  enough 
attention  is  given  to  the  removal  of 
wire  not  eflfective  in  distribution  sys- 
tems. 
Faults 

Some  Xotes  on  Loop  Tests  for  Fault 
Localization    (86827   A).     G.   W.   Stub- 
bings.     1200  w.     Elec'n — May   17,   1918. 
Describes  tests  and  apparatus  used. 
Interconnection 

Benefits  Possible  from  Interconnec- 
tion (86784).  Ills.  1600  w.  Elec  Wld— 
June  8,  1918.  Analysis  of  conditions  in 
Eastern  Massachusetts,  and  the  possi- 
bilities. 
Insulators 

-Application  of  Theory  and  Practise 
to  the  Design  of  Transmission  Line  In- 
sulators (86950  D).  G.  I.  Gilchrest. 
Ills.  20  pp.  A  I  E  E,  Pro — June,  1918. 
Considers  old  types  of  insulators  and 
causes  of  failures;  describes  proposed 
type  and  its  advantages. 
Lightning  Arresters 

Sclcctinur  Lightning  .Arrester  Types 
to  Suit  Requirements  (86886).  Q.  A. 
Brackett.  Ills.  1700  w.  Elec  Ry  Jl— 
June  15,  1918.  Applicability  of  electro- 
lytic, multipath,  and  condenser  types  to 
several  classes  of  service ;  suegestions  for 
installation  and  maintenance. 
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The  Oxide  Film  Lightning  .Arrester 
(86947  D).  Crosby  Field.  Ills.  10  pp. 
.A  I  E  E,  Pro — June.  1918.  Statement  of 
tlie  scientific  principles  of  a  new  type. 

The  Oxide  Film  Lightning  .Arrester 
(86948  D).  Charles  P.  Steinmetz.  Ills. 
9  pp.  A  I  E  E,  Pro — June,  1918.  De- 
velopment of  lightning  arresters  re- 
viewed and  a   description  given. 

Lightning  Protection 

Lightning  Protection  for  Special 
Transmission  Lines  (86749  Ai.  G.  C. 
Dill.  Ills.  1200  w.  Elec  Jl — June, 
1918.  Applications  of  lightning  protec- 
tion apparatus,  especially  of  electrolytic 
lightning  arresters. 

Networks 

Method  of  Symmetrical  Co-ordinates 
-Applied  to  the  Solution  of  Polyphase 
Networks  (86953  D).  C.  L.  Fortescue. 
87  pp.  -A  I  E  E.  Pro — June,  1918. 
Mathematical. 

Power  Lines 

Long  Spans  Facilitate  Mountain  Ser- 
vice (87063).  N.  B.  Hinson.  Ills.  1000 
w.  Elec  Wld — June  22,  1918.  Features 
of  construction  of  power  lines. 

Relays 

Recent  Protective  Relav  Develop- 
ments (86752  A).  E.  A.  Hester.  Ills. 
3500  w.  Elec  Jl — June,  1918.  Relays 
furnishing  protection  against  overheat- 
ing, power  reversal  and  phase  reversal. 

Steel  Circuits 

Steel  Conductors  for  Series  Circuits 
(87065).  L.  M.  Klauber.  2000  w.  Elec 
Wld — June  22,  1918.  Facts  that  deter- 
mine the  choice  between  steel  and  cop- 
per: formula  and  application. 

Supply  Schemes 

Small  Gene^ating  Stations  and  Elec- 
tricity, Supply  Schemes  (86699  ^^')•  R- 
F.  Botting.  with  discussion.  6500  w-. 
So  .Af  Instn  Elec  Engrs,  Trans — ^larch, 
1918.  Refers  chiefly  to  municipal 
schemes  for  the  supply  of  electricity  for 
lighting  and  power  in  small  towns. 

MISCELLANY  _ 
Conservation 

War  Conservation  of  Power  and 
Light  (86783).  Charles  E.  Stuart.  3500 
w.  Elec  Wld — June  8,  1918.  General 
plans  laid  out  by  the  Bureau  of  Conser- 
vation of  the  U.  S.  Fuel  -Administration. 
War  Service 

War  Service  of  the  Electrical  Manu- 
facturers (87066).  Robert  K.  .'•heppard 
1800  \v.  Elec  Wld — June  22.  1918. 
From  report  of  general  war  service 
committee  of  Electric  Power  Clib 
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BRIDGES 
Bascule 

Pont  Basculant  De  42  Metres  De 
Portec  (87137  Bl.  .A.  Goupil.  Ills. 
1800  w.  Genie  Civil— May  18,  1918.  .A 
bascule  bridge  recently  built  on  Troll- 
hiittan  Canal,  Sweden,  with  lift  span 
137  ft.  9  in.  long. 

Castleton 

State  Law  Limits  Castleton  Bridge 
to  Single  Span  (86617).  1.500  w.  Eng 
News-Rec — May  30,  1918.  Act  prohib- 
its center  pier  for  Hudson  River  bridge. 

Hudson  Bay 

Difiimlt  Bridge  Construction  in  a 
Cold  Country  (86847)-  W.  Chase 
Thomson.  Ills.  3500  w.  Ry  Age — 
June  14,  1918.  Hudson  Bay  railway 
trusses  over  Kettle  Rapids  are  continuous 
over  four  supports. 


Long  Spans 

Economics  of  Long-Span  Bridges 
(86801).  Charles  Evan  Fowler.  3000 
w.  West  Eng — June,  1918.  Consider- 
ations that  govern  selection  of  site, 
length  of  span,  and  type  of  bridge. 

Military  Bridges 

The  Marcille  and  Henry  Types  of 
Military  Bridges  in  France  (86606).  A 
Bidault  des  Chaumes.  in  Le  Genie  Civil. 
Ills.  1.500  w.  Eng  &  Con — May  20, 
1918.     Types,  and  methods  of  erection. 

Reconstruction 

Rapid  Reconstruction  of  Stone  Ma- 
sonry Bridges  by  l^se  of  Metal  Frames 
and  Concrete  (86608).  From  Aun.  des 
Poiils  el  Chaussee.'!.  Ills.  1800  w.  Eng 
&  Con — May  29,  1918.  Outlines  method 
used  for  rebuilding  after  battle  of  the 
Marnc. 


To  avoid  error,  please  order  by  title  and  number 


Viaducts 

Concrete  Viaduct  at  St.  Louis  Has 
Simple  Details  (86694).  Charles  W. 
Martin.  Ills.  2000  w.  Eng  Xews-Rec 
— June  6,  1918.  Structure  carrying 
Chouteau  Ave.  over  railroad  made  up  of 
short  slab  spans  on  three  post  piers. 

Road    .Along    Rock    and    Shale    Bluflf 

Requires    Walls    and    \'iaduct    (86876). 

Ills.     1.500  w.    Eng  News-Rec — June  13, 

1018.     Details  of  work  in  Kansas  City. 

World's  Bridges 

The  Principal  Bridges  of  the  World — 
A  Comparison  (86833  A).  Plate.  4000 
w.  Engr — May  24,  19 18.  Serial,  1st 
part.  Sketches  made  to  the  same  scale 
of  drawing  comparing  as  to  size,  im- 
portance, design,  etc. 

Sec    also    Canals,    under    Waterways 
and  Harbors, 
only. 
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CONSTRUCTION 
Building 

L-fivolution  Scicntifique  De  L'Art 
De  Batir  (87117  B).  C.  Rabut.  Ills. 
7700  w.  Revue  Generale  des  Sciences — 
Apr.  30,  1918.  Development  of  the  art 
of  building  e.xemplified  in  modern  struc- 
tures. 
Cement  Gun 

Facilitating  the  Construction  of 
Water  and  Sewerage  Works  by  Means 
of  the  Cement-Gun  (86677  A).  Ills. 
1500  w.  Mun  Eng — June,  1918.  Exam- 
ples of  successful  application  of  the  ce- 
ment-gun process. 
Cantonments 

Cantonment  Construction  {86838  B). 
Morris  Knowles.  Plans  &  Ills.  35  pp. 
Engrs  Soc  W  Penn — March,  1918. 
Problems  connected  with  the  housing 
and  living  conditions  of  soldiers  during 
tlieir  early  training. 
Concrete 

City  Designs  Forms  for  Portland 
Grade  Separation  (86875).  Ills.  1200 
w.  Eng  News-Rec — June  13,  1918. 
Methods  of  handling  concrete  for  abut- 
ments and  retaining  walls. 

Designing  Wall  Beams  in  Concrete 
Flat-Slab  Buildings  (86873).  Albert  M. 
Wolf.  Ills.  2500  w.  Eng  News-Rec — 
June  13,  1918.  Reinforcement  details 
governed  b}'  construction. 
Dams 

See  same  licading  under  Water  Sup- 
ply. 
Factories 

How  a  Chain  Factory  Was  Built  and 
Then  Occupied  (87006  A).  Charles 
Lundberg.  Ills.  2500  w.  Iron  Age — • 
June  20,  iqiS.  Details  of  a  factory  in 
Indianapolis  employing  1,000  employees 
and  between  600  and  700  machines. 

New  Plant  of  Diamond  Chain  Com- 
pany (87093  A).  Ills.  1000  w.  Ind 
Man — July,  1918.  Features  of  buildings 
and  equipment  for  manufacturing  roller 
chain  and  sprockets  for  power  trans- 
mission. 
Garage 

Main  Beams  in  Concrete  Garage  Are 
Forty-nine  Feet  Long  (86623).  Ills. 
1200  w.  Eng  News-Rec — May  30,  1918. 
Garage  recently  erected  in  Pittsburgh, 
Pa. 
Halifax 

Reconstruction  of  Devastated  Halifax 
(87058).  Ills.  6000  w.  Can  Engr — 
June  20,  IQ18.  Describes  relief  organi- 
zation and  methods  and  the  rapid  re- 
covery of  this  maritime  port. 
Housing 

Engineering  Data  Required  for  a 
Houiiing  Project  (86877).  2500  w.  Eng 
News-Rec — June  13,  1918.  Federal  Bu- 
reau of  Housing  of  Department  of 
Labor  issues  instructions  to  be  followed 
by  preliminary  investigators. 

How  Erie  Is  Solving  the  Housing 
Problem  (86594  .A).  Ills.  2500  w.  Iron 
Age — May  30,  1918.  Detail's  of  house- 
building work. 

The  Workman's  Home:  Its  Influence 
Upon  Production  in  the  Factory  and 
Labor  Turnover  (86685  A).  Leslie  H. 
Allen.  7000  w.  A  S  Ml  E,  Jl — June, 
1918.  Housing  of  the  working  classes 
in  America. 
Retaining  Walls 

Novel  Type  of  Retaining  Wall  and 
Calculations  for  Its  Design  (8661 1). 
From  Ann.  des  Ponts  et  Chaussees. 
1500  w.  Eng  &  Con — May  29,  1918. 
Features  of  a  reinforced  concrete  re- 
taining wall  and  service  results 


Tunnels. 

Repairing    Tunnel    Linings    with    Gun- 
ite   (87024).      1200  w.     Com  Air — June, 
1918.      Tunnels    on    the    Northern    Pa- 
cific.    Work  described. 
Warehouses 

Small  .Army  Warehouses  Built  with 
Speed  and  Economy  (86621),  Ills. 
1200  w.     Eng  News-Rec— May  30,  1918. 

IRRIGATION  AND  RECLAMATION 

California 

Canal  Over  Divide  Raises  Storage 
Service  Factor  (87017).  Ills.  2000  w. 
Eng  News-Rec — June  20,  1918.  Con- 
crete lining  reduces  seepage;  rip  rap 
checks  erosion. 
Mesopotamia 

Irrigation  in  Mesopotamia  (87153). 
1000  w.  Times  Engng  Supp — May, 
1918.  Recent  developments,  canal  sys- 
tem, the  Willcocks  scheme,  etc. 

De  herbevloeiing  van  Mesopotamie 
(8710S  B).  R.  G.  Hoeffelman.  Ills. 
10400  w.  Ingenieur — Mar.  23,  1918. 
Characteristics  of  the  delta  of  the  Eu- 
phrates and  Tigris  rivers.  Canals,  ir- 
rigation, climate,  floods,  navigation,  and 
development. 
Reclamation 

Vast  Scheme  of  Land  Reclamation 
Proposed  by  Secretary  Lane  (87044). 
2000  w.  Eng  &  Con — June  19,  1918. 
.\bstract  of  a  letter  to  the  President 
suggesting  work  to  meet  the  require- 
ments of   returning  soldiers. 

MATERIALS    OF    CONSTRUCTION 

Aggregates 

An  Abrasion  Test  for  Stone,  Gravel, 
and  Similar  Aggregates  (87037  N).  H. 
H.  Scofield.  Ills.  9  pp.  Am  Soc  Test 
Mat — June,  1918.  Describes  apparatus 
aiming  to  furnish  a  simpler  machine  and 
a  more  rapid  and  practical  test. 

Proportioning  the  Materials  of  Mor- 
tars and  Concretes  by  Surface  Areas 
of  Aggregates  (87036  N).  L.  N.  Ed- 
wards. Ills.  48  pp.  Am  Soc  Test  Mat 
— June,  1918.  Information  for  securing 
uniformly  strong  mortars  and  con- 
cretes. 
Niter  Cake 

A  Summary  of  the  Proposals  for  the 
Utilization  of  Niter  Cake  (86764  B). 
John  Johnston.  3500  w.  Jl  Ind  &  Eng 
Chem — June,  1918.  Shows  the  possibili- 
ties of  its  utilization. 
Sampling 

The  Sampling  of  Deposits  of  Road 
Stone  and  Gravel  in  the  Field  (87038 
N).  L.  Reinecke  and  K.  A.  Clark.  20 
pp.  -Am  Soc  Test  Mat— June,  1918. 
Studies  upon  variations  in  the  road- 
making  qualities  of  bed  rock,  boulder 
aggregates,  and  gravel. 

MEASUREMENT 

Water-Tester 

Dionic  Tester  in  Waterworks  Service 
(86767).  Joseph  Race.  Ills.  900  w. 
Can  Engr— June  6,  1918.  Its  use  in  the 
detection  of  leakages  from  mains;  the 
estimation  of  universal  matter  in  nat- 
ural waters;  and  the  examination  of  dis- 
tilled water. 

MUNICIPAL 

Camps 

Camp  Management  (86907  N).  H. 
D.  Symmes.  2500  w.  Can  Min  Inst,  Bui 
— June,  1918.  Sanitation,  management 
and  handling  of  meat  at  labor  camps. 

Camp  Sanitation  (86880  B).  W.  P. 
Mason.  13  pp.  Fkn  Inst,  Jl — June, 
191S.  Deals  particularly  with  necessary 
precautions  in  labor  camps. 


City  Planning 

City  Planning  as  an  Engineering 
I'roblem  (86682  A).  Nelson  P.  Lewis. 
2500  w.  Mun  Eng — June,  1918.  Critical 
discussion  of  European  city  planning; 
elements  of  a  proper  plan;  the  engi- 
neer's responsibility  and  opportunity. 
Dutch  East  Indies 

Een  Algemeen  nitbreidings  en  ver- 
beterings  plan  voor  de  gemeente  Sema- 
rang  (871 11  B).  H.  Maclaine  Pont. 
Ills.  5800  w.  Ingenieur — ^May  4,  1918. 
Improvement  plans  for  Semarang, 
Java. 
Garbage 

Wichita  Shares  Profits  From  Feed- 
ing Garbage  to  Hogs  (87015).  2500  w. 
Eng  News-Rec — June  20,  1918.  Con- 
tractor collects  and  disposes  of  garbage 
paying  city  10  per  cent,  net  income. 
Norfolk,  Va. 

Handling   an    Extra    Hundred   Thou- 
sand at  Norfolk  (87070).     Map.     1800  w. 
Elec  Ry  Jl — June  22,  1918.     Recent  de- 
velopments in  this  district. 
Sewage  Disposal 

English  Practice  in  Sewage  Treat- 
ment and  Disposal  (86938).  G.  Ber- 
tram Kershaw.  From  presidential  ad- 
dress. 3000  w.  Eng  &  Con — June  12, 
1918. 

The  Development  of  Sewage  Treat- 
ment (86680  A).  Kenneth  Allen.  Ills. 
4000  w.  Mun  Eng — June,  1918.  ^  Early 
and  recent  methods  of  sewage  disposal. 
The  different  processes. 

The   Miles  Acid   Process   for  Sewage 
Disposal  (86657  A).     Ills.     3500  w.    Met 
&  Chem  Eng— June  i,  1918.     Tests  of  a 
new  chemical  process. 
Sewage  Flow 

Estimating  Sewage  Flow  Based  on 
Floor  Area  of  Buildings  (86939)-  Wal- 
ter S.  M'Grane.  1800  w.  Eng  &  Con — 
Tune  12,  1918.  From  paper  before 
Munic.  Engrs.  of  the  City  of  New  York. 
Forecasting  water  consumption  and 
sewage  flow  in  commercial  buildings. 

Sewer  Pipe 

Report  of  Committee  C-4  on  Clay  and 
Cement   Sewer   Pipe   (86987   N).     6  pp. 
Am  Soc  Test  Mat— June,  1918.     Recom- 
mendations. 
Sewers 

Methods  and  Cost  of  Concrete  and 
Brick  Sewer  Construction  in  Toronto 
(860^5).  From  article  by  W.  S.  Harvey 
and  R.  T.  G.  Jack,  in  The  Contract 
Record.  Ills.  2000  w.  Eng  &  Con- 
June  12,  1918.     Details  and  costs. 

Organization  of  Forces  and  Plant  and 
Methods  Emploved  in  Construction  of 
Sewers  in  Chicago  (86676  .A).  Herbert 
E.  Hudson.  Ills.  4000  w.  Mun  Eng— 
June,  1918.  Interesting  features  in  effi- 
ciencv,  and  field  organization. 

ROADS    AND    PAVEMENTS 

Paving  and  Grading  .A.sscssments  on 
Simple  Basis  (86622).  George  H.  Ruhl- 
ing.  1000  w.  Eng  News-Rec — May  30, 
1918.  Satisfactory  standard  method  m 
use  for  four  years. 
Bituminous  Macadam 

Causes  of  Failure  of  Bituminous  Ma- 
cadam Pavements  (86933).  Walter 
Leavitt.  1800  w.  Eng  &  Con — June  5. 
1918.  Discusses  causes  of  failure  of 
bituminous  pavements  or  roads  con- 
structed by  penetration  methods  only. 

British  Roads 

Our  Roads  and  Their  Future  (86770 
A).  H.  Percv  Boulnois.  Ills.  :8oo  w. 
."Autocar — May  18,  1918.  How  the 
highwavs  have  fared  under  war  condi- 
tions.    Problems  for  road  surveyors. 


To  avoid  error,  please  order  by  title  and  number  only. 
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Concrete 

Concrete  Roads  (86701  A).  A.  E. 
Wynn.  Ills.  1800  w.  Autocar — May 
4,  1918.  Serial,  1st  part.  Satisfactory 
results  in  Canada  and  United  States 
after  many  years  use. 

Reinforced  Concrete  Highways 
(86799).  W.  B.  Sawyer,  Jr.  Ills.  1500 
w.  West  Eng — June,  1918.  Reasons  for 
formation  of  both  longitudinal  and 
transverse  cracks,  showing  how  they 
may  be  prevented. 

Good  Roads 

.\re  Good  Roads  Remunerative  to 
Municipalities?  (86958).  William  D. 
Sohier.  Ills.  2000  w.  Can  Engr — -June 
13,  1918.  Increased  taxes  collected  due 
to  rise  in  land  values. 

Maintenance 

Maintenance  Methods  for  Sand-Clay 
and  Top-Soil  Roads  (86934).  Extracts 
from  bulletin  by  R.  T.  Brown.  2500  w. 
Eng  &  Con — June  5.  1918.  Practical 
suggestions. 

Paving 

Data  on  California  Asphalt  Paving 
Work  Performed  With  Portable  As- 
phalt Plant  (86675  A).  T.  E.  Stanton. 
Ills.  1500  w.  Mun  Eng — June,  1918. 
Data  on  Topeka  surfacing  placed  on 
the  wooden  trestles  on  the  Upper 
Stockton  road.  Work  done  under  very 
trying  conditions. 

Road  Materials 

Report  of  Committee  D-4  on  Road 
Materials  (87003  N).  12  pp.  Am  Soc 
Test  ^^at — June,  1918.  Tentative  stand- 
ards and  tests  recommended. 

Vibration 

L'Habitation  Et  Les  Trepidations  De 
La  Chaussee  (87126  B).  M.  Bousquet. 
Ills.  2000  w.  La  Nature — May  11,  1918. 
Vibrations  of  pavements  and  buildings 
caused  by  heavy  vehicles. 

War  Lessons 

Lessons  of  the  War  as  Applied  to 
Roads  and  Bridges  (87057).  Walton 
Maughan.  (Abstract.)  1500  w.  Can 
Engr — June  20.  1918.  Calls  attention  to 
new  points  brought  out  by  the  war. 

WATER  SUPPLY 

British  Columbia. 

Water  Resources  of  British  Columbia 
(86768).  William  Young.  Abstract  of 
address  before  the  B.  C.  Mfrs.  Assn. 
1200  \v.  Can  Engr — June  6,  1918.  The 
value  of  this  resource  in  irrigation  and 
water  power. 

Conduits 

Formulas  for  Calculating  Thickness 
and  Reinforcement  for  Concrete  Con- 
duit (86936).  L.  Robert  de  la  Maho- 
tiere.  in  Lc  Genie  Ck'il.  1000  w.  Eng 
&  Con — June  12.  1918.  Calculations  ap- 
plied in  connection  with  the  new  water 
system  for  Bankok. 

Dams 

.\rcident  and  Reconstruction  of  a 
Clay  Puddled  Dam  (86604).  A.  Dumas, 
in  Le  Gcnic  Civil.  Ills.  12">0  «•.  Fn"  & 
Con — May  29,  1918.  Features  of  the 
Charmes  dam.  the  accident,  and  meth- 
od of  repairing. 


Dam  Sites  on  the  Missouri  (86903  .\). 
Doane  Robinson.  Maps  &  Ills.  2000  w. 
Pahasapa  Qr — June,  1918.  Abstract  of 
an  address  at  Dakota  School  of  Mines. 
Projects  for  developing  power. 

New  Type  of  Arch  Dam  (86700  N). 
Ills.  1200  w.  Comwh  Engr — April, 
1918.  Brief  explanation  of  the  prin- 
ciple, with  short  description  of  the  Sal- 
mon Creek  dam,  Juneau,  Alaska. 

The  San  Pablo  Dam  (86797).  Ills. 
2000  w.  West  Eng — June,  1918.  Hy- 
draulic-fill dam  now  under  construction 
near  Richmond,  Calif.  The  storage  ca- 
pacitv  will  be  14,000,000,000  gals. 
Filter  Sand 

Experience  With   Filter  Sand  at  Co- 
lumbus,  O.    (86937).      1 100  w.     Eng    & 
Con — June  12,  1918.     Information  from 
last  annual  report  of  Charles  P.  Hoover. 
Pumping  Station 

Mayfair  Pumping  Station  (87018). 
John  Ericson.  Ills.  4500  w.  Pwr  Pt 
Eng — Jan.  15,  1918.  Wilson  Ave.  sys- 
tem of  Chicago  water  supply.  Many 
features  of  special  design. 
Purification 

Some  .\spects  of  Chemical  Treatment 
at  St.  Louis  Waterworks  (86959).  A.  V. 
Graf.  3000  w.  Can  Engr — June  13, 
1918.  One  of  a  series  of  four  papers 
read  before  the  Am.  W-Wks.  .A.ssn. 
The  kind  of  water  treated,  improve- 
ment, and  details  of  operation. 

La  Chloration  (87121  B).  Ills.  2700 
w.  La  Nature — Apr.  27,  1918.  Ameri- 
can chlorination  apparatus  used  for 
water  purification  for  the  army  in 
France. 

Some  Results  Secured  by  Chlorine 
Compounds  in  Water  Purification  and 
Sewage  Treatment  (86681  .\).  C.  A. 
Jennings.  2500  w.  Mun  Eng — -June, 
1918.  Address  to  S-W  W-Wks.  .\ssn. 
Its  use  and  examples  of  successful  ap- 
plications. 
Reconstruction 

Metliods  Employed  in  Reconstructing 
Fort  Madison,  la..  Water  Works  Plant 
on  Exact  Site  of  Old  Plant  Without  In- 
terruptine  Operation  (86679  -'^).  Ills. 
1800  w.  Mun  Eng — June.  1018.  Details 
of  the  work. 
Reservoirs 

Some  Design  Features  of  the  Waban 
Hill  Covered  Reservoir  of  the  Newton, 
Mass..  Water  ^\'orks  (86678  A).  Edwin 
H.  Rogers.  1000  w.  Mun  Eng — June, 
1918.  Design  of  new  sections  in  the  ex- 
tension of  the  covered  reservoir. 
Silting 

Carriage  of  Alluvium  by  Water 
Courses  (86602).  Felix  Drouhet,  in  Le 
Genie  Cii'il.  jooo  w.  Eng  &  Con — May 
29,  1918.  Method  of  preventing  the  silt- 
ing ur>  of  storage  reservoirs. 
Stave  Pipe 

Thi>  Possibilities  of  Creosoted  Doug- 
las Fir  Wood  Stave  Pipe  for  Use  in 
Irrigation  and  Water  Supply  Systems 
(86900  A).  O.  P.  M.  Goss.  Ills.  1000 
w.  Wood  Presg — .Xpril-June,  1918.  Se- 
rial, 1st  part.     Results  of  tests. 


WATERWAYS    AND    HARBORS 

Canals 

New  Canal  of  TroUhattan  at  Gote- 
borg,  Sweden  (86607).  From  Le  Genie 
Civil.  iSoo  w.  Eng  &  Con— May  29, 
191S.     General   features  of  the  work. 

Will  the  Proposed  Lake  Erie  and 
Ohio  River  Canal  If  Built  Be  An  Econ- 
omic Success?  (86837  B).  W.  G.  Wil- 
kins,  with  discussion.  Maps.  57  pp. 
Engrs  Soc  W  Penn — March,  1918.  Con- 
clusions unfavorable  to  the  project. 
Dry  Docks 

Champlain  Dry  Dock,  Quebec 
(86960).  Ulric  Valiquet.  Ills.  4500  w. 
Can  Engr — June  13,  1918.  Read  before 
Can.  Soc.  of  Civ.  Engrs.  Detailed  de- 
scription of  its  construction. 
France 

Les  Agrandissements  Des  Ports  De 
La  Basse-Loire  (87122  B).  A.  Breton. 
Ills.  1000  w.  La  Nature — Apr.  27, 
1918.  Development  of  Nantes  and 
Saint-Nazaire  due  to  recent  _  improve- 
ments in  the  Loire  river  near  its  mouth. 

Les  Agrandissements  Du  Port  De 
Bordeaux  (87128  B).  A.  Breton.  Ills. 
1 100  w.  La  Nature — May  18,  1918. 
Enlargement  of  the  docks  and  harbor. 

Les^Ports  Franqais  Durant  La  Guerre 
(87139  B).  A.  Pawlowski.  Ills.  6400 
w.  Genie  Civil — May  25.  1918.  Serial, 
1st  part.  French  Ports  during  the  war 
— I.  Bizerte  and  Tunis.  Natural  ad- 
vantages, docks  and  harbor  facilities. 

Projects  for  the  Development  of  the 
Port  of  Havre  (86603).  From  Le  Genie 
Civil.  Ills.  2500  w.  Eng  &  Con— May 
29,  1918.  Former  conditions  and  the 
new  programme  of  improvement. 

Conditions  at  French  Ports  During 
the  War  (86609).  Auguste  Pawlowski, 
in  Le  Genie  Civil.  2000  w.  Eng  &  Con 
— May  29,  1918.  War  measures  de- 
scribed. 

Continental  River  Ports  of  France 
and  Germany  (86605").  M.  Jacquinot,  in 
/,'  Genie  Civil.  Ills.  2500  w.  Eng  & 
Con — May  29.  1918.  Deals  particularly 
with  interior  and  exterior  river  ports, 
the  transportation  for  manufactories, 
unloading  and. storage,  etc. 
Italy 

L'Opera  Dell'  Ufficio  Idrografico  Del 
Po  (87104  B).  4900  w.  Monitore  Tec- 
nico — Mar.  20.  1918.  Improvement 
works  on  the  River  Po..  Rainfall  data, 
flow,  suspended  matter,  etc. 
Zeebrugge 

L'Embouteillage  Des  Entrees  Des 
Ports  D'O^tende  et  de  Zeebrugge 
("871 «  B~).  .■\.  Poidloue.  Ills.  4600  w. 
Genie  Civil— May  4,  1918.  Closing  of 
the  harbor  entrance  to  Zeebrugge  and 
Ostend  by  the  P.ritish  raid. 
MISCELLANY 
War 

The  United  States  and  the  Far  East 
(87086  N).  A.  Gerard.  Translated 
from  Rev.  rfc.f  Deu.r  .\rnndes  16  pp. 
Rov  Un  Serv  Instn,  Jl— May,  1018.  Ex- 
amines the  role  of  the  United  States  in 
the  Far  East. 


MARINE  AND  NAVAL  ENGINEERING 


Balancing 

Notes  on  the  Subject  of  Balancing 
(86928  F).  N.  W.  Akimoff.  11  pp. 
Am  Soc  Nav  Engrs,  Jl— May,  1918. 
Reply  to  Commander  deary's  article 
on  "Dynamic  Balancing." 


Bolts 

Stress  Distribution  in  Bolts  and  Nuts 
(86583  X).  C.  E.  Stromcyer.  Ills.  5000 
w.  Instn  Nav  Archts— Mar.  21.  iQlS. 
Elementary  principles  discussed,  giv- 
ing results  of  investigations 


Cargo  Ships 

On  the  Design  and  Construction  of 
Reinforced  Concrete  Cargo  Steamers, 
Now  Building  (86585  N),  T.  G.  Owens 
Thurston.  Ills.  12  pp.  Instn  Nav  .^rchts 
— Mar.  23,   191?.     Details. 


To  avoid  error,  please  order  by  title  and  number  only. 
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Standard  Lariro  Ships  (86579  N»- 
George  Carter.  Ills.  5000  w.  Instn 
Nav  Archts— Mar.  20,  1918.  Advan- 
tages of  standardization  in  the  construc- 
tion of  large  cargo  vessels  as  a  war 
measure. 

The  Most  Suitable  Sizes  and  Speeds 
for  General  Cargo  Steamers  (86580  N). 
[ohn  Anderson.  Ills.  4000  w.  Instn 
Nav  Archts — Mar.  20,  1918.  .A.ims  to 
formulate  a  method  by  which  the  most 
economical  dimensions  can  be  arrived 
at,  for  any  length  of  voyage,  condition 
of  loading,  or  speed. 
Concrete  Ships 

Concrete  Ships  (87149).  E.  O.  Wil- 
liams. 2000  w.  Times  Engng  Supp — 
May,  1918.  -Advantages  and  defects  of 
such  construction. 

Kavi  In  Cemento  Armato  (87100  C  + 
D).  F.  Dondona.  Ills.  8000  w.  Ri- 
vista  Marittima — Jan. -Feb.,  igi8.  De- 
sign and  construction  of  reinforced  con- 
crete vessels,  particularly  those  built  in 
France  and  in  Scandinavian  countries. 
Arrangement  of   ways,   etc. 

Construction  of  Reinforced  Concrete 
Ships  by  Hennebique  and  Marelle  Sys- 
tems (86601).  G.  Espitallier,  in  Lc 
Genie  Civil.  Ills.  1800  \v.  Eng  &  Con 
— May  29,  1918.  Details  of  these  two 
French  systems. 

Observation  on  Ferro-Concrete  Ships 
(87060).  Joseph  R.  Oldham.  1200  w. 
Naut  Gaz — June  22,  1918.  Critical  dis- 
cussion of  these  vessels  and  their  equip- 
ment. 

Progress  in  the  .Application  of  Con- 
crete to  Barge  and  Shipbuilding  (86878 
A).  J.  E.  Freeman.  17  pp.  Utah  Soc 
Engrs,  Mthly  Jl — .April,  1918.  Informa- 
tion concerning  the  construction  and  de- 
sign, reviewing  progress  and  the  prob- 
lems. 
Design 

.A  System  for  the  Design  of  Ships 
with  Straight-Lined  Sections  (86688  .A). 
C.  W.  Bion.  Ills.  1200  w.  Int  Mar 
Eng — June,  IQ18.  New  method  pro- 
posed. 
Dry  Docks 

Floating  Dry  Docks  of  Concrete 
(86641).  Anton  S.  Rosing.  Ills.  1500 
w.  Naut  Gaz — June  l,  1918.  Abstract 
of  article  in  5m/.  nf  Norwegian-Ameri- 
can Chamber  of  Commerce.  Describes 
construction  in' Norway. 
Explosion  Effects 

Committee  .Appointed  by  the  Council 
to  Inquire  Into  the  Effects  of  Explo- 
sions of  Mines  and  Torpedoes  on  the 
Structure  of  Merchant  Ships  (86578 
N\  1200  w.  Instn  Nav  .Archts — 1917. 
Reports  on  cargo  ships  and  existing 
large  mail  and  passenger  vessels.  Sug- 
gestions for  certain  temporary  war  ex- 
pedients. 


Ljungstrbm  System 

The  Turbo-Electric  Ship  Wulsty  Cas- 
tle (86722  .A).  Ills.  2500  w.  Engr — 
May  17,  1918.  The  first  ocean-going 
vessel  built  in  England  on  the  Ljung- 
strom  turbo-electric  system. 

Electric    .Marine    Propulsion    (871481. 
1000    w.      Times     Engng    Supp — May, 
1918.      Ljungstrdm   turbines.      Opinions 
of  British  designers. 
Naval  Engineering 

.A    Fifty    Year    Retrospect    of    Naval 
Marine   Engineering   (86927   F).     C.   W. 
Dyson.     47  pp.     -Am  Soc  Nav  Engrs,  Jl 
— May,  1918. 
Safety 

Scientific  Signalling  and  Safety  at  Sea 
(86708  .A).  Ills.  4000  w.  Engng — May 
17,  1918.  Abstract  of  Prof.  John  Joly's 
lectures  at  the  Royal  Institution.  Sug- 
gestions for  increasing  safety  at  sea. 
Salvage 

I'ost-War  Salvage  of  Merchant  Ships 
(87061).  From  Liverpool  Jl.  of  Com- 
merce. 1500  w.  Naut  Gaz — June  22. 
1918.  Discusses  methods  of  raising  tor- 
pedoed vessels. 

Salvage  of  the  German  Tanker  Gut 
Hci!  (86689  A).  Robert  G.  Skerrett. 
Ills.  1500  w.  Int  Mar  Eng — June,  1918. 
Compressed  air  raises  6000-ton  vessel 
after  lying  five  years  on  bed  of  Missis- 
sippi River. 
Screw  Propellers 

Screw  Propeller  Manufacture  (86930 
F).  U.  T.  Holmes.  1800  w.  Am  Soc 
Nav  Engrs,  Jl — May,  1918.  Methods 
employed  at  one  of  the  leading  ship- 
yards. 
Shipbuilding 

Tile  Shipyard  Task  (87152).  1400  w. 
Times  Engng  Supp — May,  1918.  The 
United  Kingdom's  tonnage  problem. 
Rate  of  construction,  losses  by  U  boats, 
etc. 

Federal  Ships  Erected  by  Derrick 
Travelers  Built  for  Long  Service 
(86874).  I'Is.  1500  w.  Eng  News-Rec 
— June  13,  1918.  Problems  of  the  erec- 
tion of  the  9600-ton  steel  ships. 

Present  Practice  in  Building  and 
Launchine  Ships  (86802).  F.  J.  French. 
1500  w.  West  Eng — June,  1918.  Meth- 
ods of  building  and  comparative  merits 
of  launching  stern-foremost  and  side- 
ways. 

Hurley  Denounces  Germany  (86845). 
.Address  at  South  Bend.  Ind.  5500  w. 
Naut  Gaz — June  15,  1018.  Outlines  the 
growth  of  our  merchant  marine. 

Tower  Derricks  Serve  Twin  Ship- 
ways  at  Submarine  Boat  Corporation 
Yard  (86693).  Ills.  2000  w.  Eng  News- 
Rec — June  6,  1918.  Features  of  the 
building-berth   layout   at  Newark  Bay. 


Shipping 

.New  Shipping  Legislation  (86642). 
1800  w.  Naut  Gaz — June  i,  1918.  De- 
tails of  proposed  laws  extending  tlie 
President's  powers  over  our  merchant 
marine. 

Ship  Protection 

Bescherming  van  koopvaardijschepen 
tegen  automobiele  torpedo's  (87109  B). 
J.  K.  E.  Triebart.  Ills.  1900  w.  In- 
genieur — Mar.  30,  1918.  Protection  of 
merchant  ships  against  torpedoes. 

Ship  Stresses 

-An  Investigation  of  the  Shearing 
Force  and  Bending  Moment  .Acting  on 
the  Structure  of  a  Ship,  Including  Dy- 
namic Effects  (86584  N).  A.  M.  Robb. 
Ills.  12  pp.  Instn  Nav  Archts — Mar. 
22,  1918.  Outlines  investigations  of  a 
vessel  of  the  intermediate,  cargo  and 
passenger  type. 

Shipyards 

Hydraulic  Equipment  of  a  .Modern 
Sliipyard  (86599)-  J.  H.  Rodgers.  Ills. 
2500  w.  Mar  Eng.  Can — May.  1918. 
Modern  practice  in  a  fully  equipped 
plant. 

Stability 

The  Effect  of  the  Longitudinal  Mo- 
tion of  a  Ship  on  its  Statical  Transverse 
Stability  (86581  N).  G.  S.  Baker  and 
Miss  E.  M.  Keary.  Ills.  2500  w.  Instn 
Nav  .Archts — Mar.  21,  1918.  Experi- 
mental investigations  and  results. 

Steam  Traps 

Steam  Traps  in  the  Naval  Service 
(86926  F).  F.  G.  Hechler.  Ills.  15  pp. 
-Am  Soc  Nav  Engrs,  Jl^May,  1918. 
Classification,  operation,  capacity,  types, 
etc. 

Storage  Batteries 

Sull'  Impiego  Degli  .Accumulatori 
(87101  C  -I-  D).  G.  Ferretti.  Ills.  2800 
w.  Rivista  Marittima — Jan. -Feb.,  1918. 
Methods  of  charging  storage  batteries 
on  submarines.  Calculation  of  generat- 
ing sets,  etc. 

Submarines 

Le  Navi  -Ausiliarie  Sommergibili 
Nclle  Marine  Da  Guerra  (87107  B)-  C. 
Zecchini.  Ills.  3300  w.  Industria — 
-Apr-  T,o,  1918.  Design  for  a  cargo  car- 
rying submarine. 

Training 

Training  Shipyard  Workers  by  Emer- 
gencv  Fleet  Corporation  Methods 
(8668r  AV  R.  V.  Rickcord.  Ills.  2500 
w.  Int  Mar  Eng — June,  1918.  Care- 
fully selected  mechanics  taught  by 
skilled  instructors. 

Manning  the  New  Merchant  Marine 
(86587  A).  Henry  Howard.  Ills.  3000 
w.  ^lar  Rev — June.  1918.  How  the 
I'.  S.  Shipping  Board  is  training  officers 
and  crews  for  the  new  .American  ships. 


MINING  AND  METALLUl 


BASE  METALLURGY 
Copper 

Determining  Copper  Minerals  in 
Partly  Oxidized  Ores  (86901  A).  Felix 
Cremer.  3000  w.  Met  &  Chcm  Eng — 
June  15,  1918.  Comparative  merits  of 
the  various  methods.  The  important  ef- 
fects of  grinding  and  of  iron  are  ak^o  dis- 
cussed. 
Slag 

Matte-Settlement  and  Slag-Disposal 
at  Grand  Forks  (86954).  Walter  B. 
Bishop.  Ills.  2500  w.  Min  &  Sci  Pr — 
June  15.  1918.  Methods  used  and  de- 
tails of  operation. 


COAL  AND  COKE 

Benzol 

Benzol  Rectification  (86702  .A).  T. 
D.  Hamer.  4000  w.  Colly  Gdn — May 
3.  1918.  Latest  developments  in  the 
continuous  debenzolizing  apparatus, 
giving  actual  results  selected  for  peri- 
ods of  one  month. 
British  Coal 

Britain's  Coal  Trade  Since  1914 
(86846").  M.  K.  Moorehead.  2500  w. 
Naut  Gaz — Tune  15.  1018.  Reports  de- 
cline in  production  and  loss  of  foreign 
markets  among  other  effects  of  the  world 
war. 
To  avoid  error,  please  order  by  title  and  number 


By-Products 

Bv-Product  Coke  Industry  in  War 
Time  (86844  A).  William  Hutton 
Blauvelt.  Read  before  .Am.  Ir.  &  St. 
Inst.  1500  w.  Iron  -Age — June  13,  1918. 
Importance  of  fuel  conservation:  raw- 
materials  for  high  explosives  a  vital 
matter. 

Coal  Problems 

Some  of  the  Coal  Producer's  Prob- 
lems (86793).  D.  H.  McDougall.  1500 
w.  Can  Min  Jl — June  I,  1918.  Presi- 
dential address  before  Min.  Soc.  of 
Nova  Scotia.  Supply  and  transporta- 
tion, value,  use,  price  and  production, 
only. 
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Coke 

Raising  Steam  From  Coke  (87145). 
HOC  w.  Times  Engng  Supp — May. 
1918.  Use  of  mechanical  stokci's  for 
coke  firing. 

The  Importance  of  Coke  Hardness 
(86706  A).  G.  D.  Cochrane.  From 
paper  read  before  Iron  &  Steel  Inst. 
1200  w.  Colly  Gdn — May  3,  iyi8.  Ef- 
fect of  hardness  on  coke  consumption. 

Coke  Loading 

Loading  Door  for  Coke  Ramps 
(86772  A).  H.  Hermanns,  in  Ghickanf. 
Ills.  800  w.  Colly  Gdn — May  10,  IQ18. 
Detailed  description  of  a  new  type  of 
door. 

Coke  Ovens 

By-Product  Coke  Oven  Installation 
on  Tess-Side  (86719  A).  Ills.  1200  w. 
Engr — May  10,  1918.  Installation  at 
Thornaby  iron-works  described. 

Rock  Salt  in  Coke  CJven  Saturators 
(86704  A).  G.  A.  Phillipson,  with  dis- 
cussion. 2000  w.  Colly  Gdn — May  3, 
igi8.  Some  reasons  for  the  formation 
of  rock  salt  in  saturators. 

Fuel-Saving 

Vigorous  Fuel-Saving  Campaign 
(87062).  2000  w.  Elec  Wld — June  22. 
IQ18.  Critical  conditions  of  coal  supply 
for  next  winter  led  to  organized  plan-< 
for-cconomy  in  New  England. 

Instruments 

Some  Useful  Instruments  for  Colliery 
Power  Plants  (87083  N).  H.  W.  Raven- 
shaw,  with  discussion.  Ills.  17  pp. 
Instn  Min  Engrs,  Trans — May,  igi8. 
Describes  instruments  not  widely 
known. 

Mine  Roofs 

Some  Notes  on  Roof  Conditions  at 
the  Lethbridge  Colliery  (86906  X).  J. 
B.  De  Hart.  Ills.  1200  w.  Can  Min 
Inst,  Bui — June,  1918.  Explains  be- 
havior of  the  roof. 

Outbursts 

.\n  Instantaneous  Outburst  of  Coal 
and  Gas  (86774  A).  F.  N.  Siddall.  2000 
w.  Colly  Gdn — May  17.  1918.  An  ac- 
count of  an  occurrence  in  Lancashire, 
and  of  similar  outbursts. 

Pillars- 

The  Extraction  of  Coal  Pillars  from 
"Fiery"  Seams,  and  Goaf  Stowing  in 
Indian  Mines  (86945  N).  R.  H.  Hus- 
band. Ills.  20  pp.  Min  &  Geol  Inst 
of  India,  Trans — Jan.,  1918.  Details  of 
system  recommended. 

Powdered  Coal 

See  Fuels  under  Mech.\nual  Exgi- 
NEERING,   Steam   Engineering. 

Quality 

Limiting  the  Impurities  in  Coal 
(86841  A).  4000  w.  Iron  Age — June 
13,  1918.  Discussions  at  meeting  of 
A.  S.  M.  E.  at  Worcester,  Mass.  Gov- 
ernment plans  to  govern  quality  and 
curtail   suppl.v. 

Stone  Dusting 

Stone  Dusting  in  Mines  (86773-  A). 
.-\.  Rushton.  1200  w.  Colly  Gdn— May 
17,  1918.  Describes  a  sprayer  and  its' 
operation,  which  gives  a  better  deposit 
and  better  mixing. 

Storage 

The  Safe  Storage  of  Coal  (86832  A). 
W.  D.  Langtry  and  J.  !■".  Kohout.  in  The 
Rtack  Diamond.  2.ioo  w.  Colly  Gdn — 
May  24,  IQ18.  Precautions  when  stor- 
ing in  open  piles. 

Unloading 

American  Nfethods  of  Unloading  Coal 
from  Car  and  Barge  (8683.  A).  Ills. 
4500  w.  Colly  Gdn— May  24.  1018.  Ar- 
rangements for  the  receipt  of  coal  from 
the  railroad  or  ship. 


GEOLOGY 
Coal  Seams 

Preliminary  Note  on  the  Burning  of 
Coal  Seams  at  the  Outcrop  (86946  N). 
L.  Leigh  Fermor,  with  discussion.  13 
pp.  Min  &  Geol  Inst  of  India,  Trans- 
Jan.,  1918.  .\  study  distinguishing  be- 
tween burning  of  coal  seams  at  the  out- 
crop, and  the  coking  of  coal  seams  in 
deptli  caused  by  intrusions  of  mica- 
peridotitc. 
Diamonds 

The  Formation  of  Diamond  (80715 
A).  Charles  Parsons.  2800  w.  Engr — 
May  3,  1918.  Serial,  1st  part.  May  lec- 
ture at  the  Inst,  of  Metals.  Reviews 
researches  and  investigations  to  account 
for  the  origin. 
Molybdenite 

A  Pegmatitic  Origin  for  Molvbde- 
nite  Ores  (86869  B).  E.  Thomson.'  Ills. 
II  pp.  Ec  Geol — June,  1918.  Investi- 
.gations  of  molybdenite  properties  in  Que- 
bec and  Ontario. 
Oil  Fields 

Geology  of  the  Oil  Fields  of  North 
Central  Texas  (86913  D).  Dorsev 
Hager.  Ills.  10  pp.  A  I  M  E,  Bui— 
June,  igi8.  Describes  the  general  ge- 
ology, and  gives  statements  as  to  prob- 
able prospective  pools. 
Ontario 

Onaping  Map-Area  (86806  N).  W". 
H.  Collins.  Maps  &  Ills.  147  pp.  Can 
Dept  Mines — Geol  Surv,  Mem  95.  Gen- 
eral character  of  the  area,  the  geology, 
ore  deposits,  properties  developed,  etc. 
Ore  Deposits 

The  Geology  and  Ore  Deposits  of 
Ely,  Nevada  (87173).  Abstract  of  paper 
by  Arthur  C.  Spencer.  3000  w.  Min  & 
Sci  Pr — June  22,  1918.  Description  and 
origin  of  copper  ore  and  other  deposits. 
Quebec 

Contributions  to  the  Mineralogy  of 
Black  Lake  Area,  Quebec  (86S08  N). 
Eugene  Poitevin  and  R.  P.  D.  Graham. 
Ills.  103  pp.  Can  Dept  Mines,  Museum 
Bui,  No.  27— Feb.  28,  1918.  Geology, 
minerals,  their  mode  and  origin,  etc. 

Timiskaming  Countv,  Quebec  (86807 
N).  M.  E.  Wilson.  Maps  &  Ills.  187 
pp.  Can  Dept  Mines — Geol  Surv,  Mem. 
103.  Results  of  several  years  of  geo- 
logical work  in  northwest  Quebec. 
General  description,  physio.graphy.  etc. 
Sulphides 

The  Relation  of  Sulphides  to  \\'ater 
Level  in  Mexico  (86912  D).  P.  K. 
Lucke.  Ills.  900  w.  A  I  M  E,  Bui— 
June.  1918.  Demonstrates  tliat  carbon- 
ates of  ores  may  occur  below  water 
level  and  sulphides  above,  explaining 
causes  of  the  phenomena. 
Utah 

Notes  on  Gold  Hill  ami  \'iciuitv, 
Tooele  County.  Western  Utah  (80867 
B).  J.  F.  Kemp  and  Paul  Billingsley. 
Ills.  27  pp.  Ec-Gcol — June.  1918.  The 
geology,  mines,  ore  bodies,  etc. 

IRON  AND  STEEL 

Blast  Furnaces 

Blast-Furnace  Bears  (86727  A).  I. 
E.  Stead.  Ills.  7500  w.  Ir  &  CI  Trds 
Rev — May  3,  1918.  .\bstract  of  paper 
before  Iron  &  Steel  Inst.  .\  study  of 
the  characteristics,  structure,  etc. 

Blast  Furnace  Working  (87154).  2500 
w.  Times  Engng  Supp — May,  1918. 
Report  to  Iron  &  Steel  Inst,  by  special 
committee. 

Fuel  Economy  in  Blast  Furnaces 
(8672S  A).  T.  C.  Hutchinson.  Ills. 
2800  w.  Ir  &  CI  Trds  Rev— May  3. 
1018.  Conditions  that  secure  long  life 
of  furnace  lining  and  the  resulting  fuel 
eeonomv. 
To  avoid  error,  please  order  by  title  and  number 


Efficiency 

Iron  Works  Efficienc}-:  Some  Engi- 
neering Features  (86810  N).  Frank 
.Anslow,  with  discussion  and  corre- 
spondence.    Ills.    42  pp.    West  Scot  I  & 

5  Inst,  Jl — Jan. -Feb.,  1918.  Reviews  de- 
velopments, problems  to  be  solved,  the 
outlook,  etc. 

Le  Service  D'Economie  De  Combust- 
ible (871 14  C  -f  D).  T.  Laurent.  Ills. 
4300  w.  Revue  De  Metallurgic — Mar.- 
.\pr.,  1918.  Attainment  of  fuel  economy 
tlirough  scientific  methods  at  important 
French  foundry  and  steel  works. 
Electric  Steel 

Triplex  Process  of  Making  Electric 
Steel  (86733  A).  Theodore  W.  Robin- 
son, with  discussions.  Ills.  4500  w. 
Iron  Age — June  6,  1918.  Past  and  pres- 
ent outlook  and  future  estimate. 

Development  of  Electric  Cast-steel 
Anchor  Chain  (86764  A).  W.  L.  Mer- 
rill. Ills.  1800  w.  Gen  Elec  Rev — 
June,  1918.  An  economical  method  of 
greatly  increasing  the  production  of 
stud-link  anchor  chain. 
Ingots 

Defects    in    Steel    Ingots    (86729    A). 
J.  N.  Kilby.     Ills.    5000  w.     Ir  &  CI  Trds 
Rev — May   3,    1918.      Observations   and 
results. 
Iron  Ore 

Iron  Ore  Report  of  Advisory  Council 
Department  of  Scientific  and  Industrial 
Research  (87069).     Map.     9000  w.     Eng 

6  Min  Jl — June  22,  1918.  Summary  of 
a  report  on  the  iron-ore  situation  to- 
day, with  a  synopsis  of  other  metals 
used  in  making  steel  products. 

Liquid  Steel 

The  Determination  of  the  Tempera- 
ture of  Liquid  Steel  Lender  Industrial 
Conditions  (86716  A).  Cosmo  Johns. 
Faraday  Society-Conference  on  py- 
rometry.  2500  w.  Engr — May  3.  1918. 
Trained  observers  using  a  correct  type 
of  pyrometer  can  obtain  readings  of 
sufficient  accuracy  to  secure  effective 
control  of  the  process. 
Manganese 

-Manganese  Conservation  in  Steel 
Making  (86734  A).  C.  R.  Ellicott,  with 
discussions.  4500  w.  Iron  Age — June 
6,  1918.  National  requirements  and 
supply. 

Manganese  at  Butte,  Montana 
(86943).  Excerpt  from  Bui.  690-E,  U.  S. 
Geol.  Survey.  4000  w.  Eng  &  Min  Jl — • 
June  15,  igi8.  Composition  and  types 
of  manganese  ores,  with  estimates  of 
the  quantity. 
Overstrain 

Overstrain  and  Fatigue  Failure  of 
Steel  as  Related  to  Grain  Structure 
(8(1695).  Henry  S.  Prichard.  Ills.  4000 
w.  Eng  News-Rec — June  6,  1918.  Mi- 
crostructure  furnishes  explanation  of 
mechanical  phenomena. 
Pearlite 

The  Effect  of  Cold-Work  on  tlie  Di- 
vorce of  Pearlite  (8671 1  A).  J.  H. 
Whitelcy.  Read  before  the  Iron  & 
Steel  Inst.  Ills.  3000  w.  Engng — May 
17,  1918.  A  record  of  observations  made 
in  a  study  of  the  Eggertz  color  test  for 
combined  carbon.  Shows  that  the  ef- 
fect of  cold-work  is  to  produce  an  alter- 
ation in  the  degree  of  electrochemical 
action  between  the  ferrite  and  cement- 
itc  while  the  sample  is  dissolving. 
Phosphorus 

l-.tTeci  of  Phosphorus  on  Soft  Steels 
(8(.,S4j  A).  J.  S.  Unger.  Ills.  Abstract 
of  paper  before  the  Iron  &  Steel  Inst. 
1800  w.  Iron  Age — June  13,  1918.  Only 
increased  hardness  caused  in  acid  and 
basic  opcn-heartli  steels  by  high  phos- 
phorus content;  higher  tensile  strength. 
only. 
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Steel  ^   , 

Addendum  to  the  Report  of  Commit- 
tee A-i  on  Steel  (87033  N).  II  pp.  Am 
See  Test  Mat— June.  1918.  Reports  of 
three   sub-committees. 

British  Automobile  Steels  (86769  A). 
Ills.  2500  w.  Autocar— May  18,  1918. 
Lack  of  uniform  quality  and  heat  treat- 
ment charged.  _    .  . 

Changes  Within  the  Critical  Range 
of  a  Given  Steel:  From  Ac  I  to  Ac  3-2 
(8703s  N).  J.  G.  Ayers,  Jr.  Ills.  10 
pp.  Am  Soc  Test  Mat— June,  1918. 
Describes  the  most  important  metallo- 
graphic  changes  in  the  critical  range  of 

Non-Metallic  Inclusions:  Their  Con- 
stitution and  Occurrence  in  Steel 
(86730  A).  Andrew  McCance.  Ab- 
stract of  paper  before  Iron  &  Steel 
Inst.  4500  w.  Ir  &  C!  Trds  Rev— May 
3,  .1918.  Their  composition  and  how  to 
avoid  them.  c-       1         1   r 

Note  on  Inclusions  in  Steel  and  i<er- 
rite  Lines  (86710  A).  J.  E.  Stead.  Ills 
1700  w.  Engng— May  17.  ipiS.  Read 
before  the  Iron  &  Steel  Inst.  Experi- 
ments to  determine  whether  or  not  non- 
metallic  inclusions  in  steel  induce  fer- 
rite  to  crystallize  around  them. 
MINE    OPERATION 

Caved  Stopes  . 

Rcco\,  ring  Caved  Stopes  in  Narrow 
Veins  (8(jg42).  Claude  T.  Rice.  Ills. 
0000  w.  Eng  &  Min  Jl— June  15,  1918. 
Serial,  ist  part.  Causes  and  cftects  ot 
stopc  caving  with  special  regard  to  the 
Cocur  d'Alene  mines,  and  methods  to 
recover  stopes. 
Comstock  Lode 

Mining  Lower  Levels  of  the  Com- 
stock Lode  (86744).  Lewis  H.  Eddy. 
Ills.  2200  w.  Eng  &  Min  Jl— June  8, 
1918.  Reviews  conditions  at  Virginia 
City,  Nev.  Completion  of  drainage  fa- 
cilities and  development  of  ore  bodies. 

Mine  Air 

The  Estimation  of  Injurious  Dust  in 
Mine  Air  by  tlic  Kotze  Konimeter 
(86712  N).  John  Innes,  with  discussion. 
Plates.  II  pp.  Chem,  Met,  &  Min  Soc 
of  s  Af— March,  1918.  Advantagesoyer 
other  methods  of  dust  sampling,  giving 
results  of  experiments  and  experience. 
Mine  Fires 

Engineering  Problems  During  Mine 
Fire  at  LTtah-Apex  Mine,  Bingham 
Canyon,  Utah  (8691 1  D).  V.  S.  Rood 
and  J.  A.  Norden.  Ills,  n  pp.  AIM 
E^  Bui — June,  1918.  Conditions  before 
the  fire,  during  the  fire,  and  afterward. 
Mining   Law 

New  Mining  Law  of  Portugal 
(87174).  George  Warren  Tower,  Jr. 
1200  w.  Min  &  Sci  Pr — June  22,  1918. 
The  law  is  substantially  that  of  a  leas- 
ing system. 
Safety  Lamps 

Approved  Safety  Lamps  (86703  K). 
Ills.  4000  w,  Colly  Gdn — May  3.  1918. 
Gives  the  safety  lamps  order  of  the  9th 
of  March,  1918. 

MINES  AND   DISTRICTS 

Alsace-Lorraine 

La  Valeur  ficonomique  De  L'AIsace- 
Lorraine  (87123  B).  L.  De  Launay. 
4500  w.  La  Nature— May  4,  1918.  Eco- 
nomic importance  of  Alsace-Lorraine ;  its 
coal  and  iron  industry:  oil  and  potash: 
textile  mills,  etc. 
California 

The  Calico  District,  California  (86633). 
Lerov  A.  Palmer,  .sooo  w.  Ills.  Min  & 
Sci  Pr — June  I,  1918.  An  abandoned  dis- 
trict, formerly  famous  for  its  silver;  de- 
posits of  borate  :  silver  possibilities. 


Copper  River 

.Mining  in  the  Lower  Copper  River 
Basin  (86791).  F.  H.  Moffit.  Maps.  3500 
w.  Min  &  Sci  Pr— June  8,  1918.  -Ab- 
stract from  Bui  662-C.  U.  S.  Geol.  Surv. 
Deals  with  Kennecott-Bonanza,  Jumbo, 
and  Erie  mines. 
Death  Valley 

The    Sink    of    the    Amargosa    (86643). 
George  J.  Young.     Ills.     1200  w.     Eng  & 
Min  Jl— June   i,   191S.     Death  Valley  de- 
scribed.    The  saline  deposits. 
Rand 

Presidential  Address  (86809  N).  Hugh 
F.  Marriott.  21  pp.  Instn  Min  &  Met, 
Bui  163 — April  25,  1918.  Points  in  the 
history  of  the  Rand  not  found  in  other 
records. 
South  Africa 

^Mineral  Production  of  South  .\frica 
in  1917  (S6746).  A.  Cooper  Key.  i.soo 
w.  Eng  &  Min  Jl— June  8,  1918.  Effects 
of  war  conditions.  Profits  in  general  de- 
creased. 

MINOR  MINERALS 

Antimony 

Antimony  in  1916  (87080).  Edson  S. 
Bastin.  6  pp.  U  S  Geol  Surv.  1 :22 — 
June  14,  1918.  Sources,  uses,  production, 
imports,  prices,  etc. 

Fluorspar 

Fluorspar  Minin,g  in  Ontario  (87040). 
Ills.  800  w.  Can  Min  Jl— June  15,  191S. 
Properties    near    Madoc,    Ontario. 

Kelp 

The  Cahfornia  Kelp  Operations  of  the 
Hercules  Powder  Company  (866.^5  A). 
Ills.  2200  w.  Met  &  Chem  Eng — June 
I,  1918.  An  American  industr.v  developed 
as  a  result  of  a  demand  for  acetone  for 
use  in  munitions. 

Nickel 

Nickel  Industry  of  Canada  (868,^6  Ni 
2500  w.  Imp  Inst,  Bui — Oct. -Dec  ,  1917. 
Information  from  the  latest  report  of  the 
Ro>al  Ontario  Nickel  Commission. 

Nitrates 

The  Advent  of  Modern  Mill  Mechan- 
ism to  Nitrate  Leaching  (86644).  Don- 
ald F.  Irvin.  Ills.  3500  w.  Eng  &  Min 
Jl — June  I,  1918.  The  nitrate  in  Chile, 
with  respect  to  the  leaching  of  nitrates, 
bv  use  of  more  advanced  practice. 

Potash 

Production  of  Potash  in  United  States 
(87025).  William  B.  Hicks.  .3000  w. 
Mfrs  Rec — June  20,  1918.  Revised  paper 
presented  at  Pittsburgh  meeting  of  \m. 
Assn.  for  Adv.  of  Sci.,  Dec.  31,  191". 
Development  of  industry;  possibility  of 
increased  production. 

Tungsten 

Tungsten  Ore  Deposits  Near  Falcon 
Lake,  Man.  (86794).  Justin  S.  De  Lury. 
Ills.  1800  w.  Can  Min  Jl— June  i.  1918. 
The  ores  and  their  occurrence. 

The  Metallography  of  Tungsten  (86910 
D).  Zay  Jeffries.  Ills.  .56  pp.  A  I  M 
E,  Bui — June,  1918.  Notes  on  the  manu- 
facture and  metallography  of  wrought 
and  ductile  tungsten,  and  the  .general  re- 
lationship between  the  properties  of  tung- 
sten and  other  metals. 

OIL  AND  GAS 

Fuel  Oil 

Fuel     Oil     Supply     (87144).       1600     w. 
Times  Engng  Supp— May,  191S.     Oil  ob- 
tained bv  distillation  from  cannel  coal  at 
gas  works. 
Gasoline 

Recovery-  of  Gasoline  from  Natural 
Gas  by  Compression  and  Refrigeration 
(87081  A).  W.  P.  Dykema.  Ills.  117 
pp.  U  S  Bur  Mines — Bui.  151.  Treats 
of  this  process  from  viewpoint  of  prac- 
tical engineer  and  business  man. 
To  avoid  error,  please  order  by  title  and  number 


Inflammable  Gas 

The  Estimation  of  Methane  in  Sur- 
face Strata  (87076  A).  C.  D.  Mottram. 
1700  w.  Colly  Gdn — Alay  31,  1918. 
Work  undertaken  to  determine  whether 
any  inflammable  gas  was  rising  from 
the  surface  of  certain  fields. 
Oil  Fields 

Cementation  in  the  Illinois  Oil  Field 
(86944).  M.  L.  Xebel.  Ills.  2500  w. 
Eng  &  Min  Jl — June  IS,  1918.  Exclu- 
sion of  water  from  oil  wells  in  drilling. 

The  Geologist  and  the  Development 
of  Our  Oil  Fields  (86905  N).  M.  Y. 
Williams.  Maps.  3000  w.  Can  Min 
Inst,  Bui — June,  1918.  Deals  particu- 
larly with  work  in  Canada. 

The  Significance  of  Certain  Mexican 
Oil  Field  Temperatures  (86868  B).  E. 
De  Golyer.  27  pp.  Ec  Geol — June, 
1918.  Methods  of  temperature  meas- 
urements :  general  geologic  conditions. 
Oil  Shales 

The  Economic  Position  of  Oil  Shales 
(86659  .'\).  Jac.  C.  Morrell  and  Gustav 
EglofT.  7000  w.  Met  &  Chem  Eng — 
June  I,  1918.  Economic  distribution, 
methods  of  production,  yields,  etc. 
Petroleum 

Chemistry  in  the  Petroleum  Industry 
(86765  B).  William  M.  Burton.,  Ad'- 
dress  at  the  awarding  of  the  Willard 
Gibbs  medal.  3500  w.  Jl  Ind  &  Eng 
Chem — June,  1918.  Outlines  the  work 
of  the  chemist  in  the  refining  of  petro- 
leum and  the  distillation  of  the  various 
products. 

Bibliography  of  Petroleum  and  Allied 
Substances,  1915  (86816).  E,  H.  Bur- 
roughs. 125  pp.  U  S  Bur  Mines — Bui. 
T49,  Index  to  petroleum  literature  of 
the  year. 
Reservoirs 

Systeme  De  Flotteur  Reduisant  Les 
Pertes  Par  Evaporation  (87135  B).  A. 
Grebel.  Ills.  4000  w.  Genie  Civil — 
^lay  II,  1918.  Gaging  system  to  reduce 
losses  of  volatile  liquids  by  evaporation. 
Shale  Oil 

Commercial  Aspects  of  the  Shale-Oil 
Industry  (86798).  J.  H.  G.  Wolf.  2000 
w.  West  Eng — June,  1918.  Require- 
ments for  a  successful  plant, 

ORF    DRESSING 

Flotation 

Molecular  Forces  and  Flotation 
(86632).  Will  H.  Coghill,  with  editorial. 
Ills.  4000  w.  Min  &  Sci  Pr — June  I, 
1918.  Principles  of  the  drop-weight 
method  for  surface  tension. 

On  the  Molecular  Physics  of  Ore  Flo- 
tation (86658  A).  Will  H.  Coghill  and 
C.  O.  Anderson,  Ills.  3500  w.  Met  & 
Chem  Eng — June  i,  igi8.  LTnderlying 
principles  involved  in  calculating  the 
flotability  of  solids. 
Tube-Miliing 

.Artificial  Pebbles  for  Tube-Milling 
(86745).  A.  W.  Allen.  Ills.  7800  w. 
.  Eng  &  Min  Jl— June  8.  1918.  Use  of 
flint  pebbles  in  tube-mills  and  the  sub- 
stitution of  other  hard  stones  and  rocks 
for  the  imported  flints. 

PRECIOUS    METALLURGY 

Gold 

The  Matachcwan   Gold  .\rea   (87039). 
.\.  G.  Burrows.    3000  w.     Can  Min  Jl — 
June  15,  1918.     Extracts  from  recent  re- 
port on  this  Ontario  field. 
Precipitation 

Charcoal  Precipitation  of  .\uro-cya- 
nide  (86900  M.  A.  W.  .-Mien.  Ills.  1800 
w.  Met  &  Chem  Eng — June  15,  1918. 
The  new  Moore-Edwards  process,  with 
discussion  of  the  underlying  theories. 
only. 
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MISCELLANY 
Mineral  Industry 

/sP^  -^Jineral  Industry  After  the  War 
(86904  N)  Alfred  W.  G.  Wilson.  4000 
w.  Can  Min  Inst,  Bui— June,  1918  A 
study  of  possible  commercial  develop- 
ment m  Canada. 


RAILWAY  EXGIXEERIXG 

Minerals 

\Z^M  ^^"^^-^^'""^'^  Bill  (87274).  II  pp. 
Mm  &  bci  Pr— June  29,  191S.  Testimony 
given  by  Van  H.  Manning,  Director  of 
L.  b.  Bureau  of  Mines,  before  the  Com- 
mittee on  Mines  and  Mining  of  the  House 
01  Representatives. 
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Mining  Industry 

The  Mining  Industry:  The  Keystone 
01  Modern  Civilization  (86792)  R  H 
Stretch.  Ills.  4500  w.  Min  &  Sci  Pr— 
June  8,  1918.  Reviews  the  history  and 
development,  and  the  future  possibili- 
ties. 


CONDUCTING    TRANSPORTATION 
Administration 

Doings  of  the  United  States  Railroad 
Administration  (86631).  5000  w.  Ry 
Age— May  31.  1918.  Serial,  ist  part.  Bi- 
tummous  coal  prices;  the  federal  man- 
agers; standardization  of  operating-  sta- 
tistics. 

Government  Control 

British  Railway  Labor.  Wages  and 
Living  Under  Government  Control 
(8/010).  5000  w.  Ry  Rev— June  15,  1918 
Summary  of  British  railway  experience 
from  report  of  the  railroad  wage  com- 
mission. 

Synopsis  of  Mr.  George  A.  Post's  Ad- 
dress (86820  A).  2500  w.  Rv  &  Loc 
^"S~J^"e.  191S.  Salient  features  of  an 
address  at  meeting  of  the  Railway  Busi- 
ness Assn. 
Italy 

Risuhati  Finanziari  Dell'  Esercizio 
Delle  Ferrovie  Italiane  Di  Stato  (87105 
li)-  5400  w.  Monitore  Tecnico— Mar. 
30,  I9if,  Financial  operating  results  of 
Italian  State  Railways.  1905-6  compared 
with  1915-16. 
Swiss  RaOways 

Results  of  the  Operation  of  the  Berne- 
Loetschberg-Simplon  Railway  (86613) 
trom  Le  Genie  Civil.  2000  w.  Eng  & 
^?T-ll-'  ^9.  1918.  Report  of  trials,  bv 
M.  L.  Ihorwan,  of  this  single-phase  elec- 
tric line. 
U.  S.  Railroads 

Doings  of  the  United  States  Railroad 
-Administration  (86738).  6000  w.  Rv 
Age--June  7,  1918.  Serial,  ist  part.  First 
appointments  of  federal  managers.  Shop 
labor  troubles. 

MOTIVE 


EQUIP- 


POWER      AND 
MENT 
Air  Brakes 

,0^"^"'.?''^'*^^  Convention  Proceedings 
(86964  A).  6000  w.  Rv  Mech  Engr- 
Jiine,  1918.  Papers  dealing  with  preven- 
tion of  break-in-twos  and  slack  action  in 
passenger  trains. 

Feed  Valve  Maintenance   (86918).     W. 
Clegg.     Ills.     1800  w.     Ry  Rev— June  8, 
I9r».      A    system    for   keeping   air   brake 
teed  valves  in  working  condition. 
Bolsters 

Some  Important  Points  in  the  Design 
of  Box  Bolsters  (86839).  Louis  E.  Ends- 
ley,  with  discussion.  Ills.  25  pp.  Pro 
^t  L  Ky  Lb— May  10,  1918.  Analyzes 
stresses  developed  in  different  shaped 'box 
bolsters. 
Cars 

Rehabilitation  and  Maintenance  of  the 
Uooden  Freight  Car  (86917).  P.  P 
l.arthelemy.  3000  w.  Rv  Rev— June  8, 
1918.  Approved  methods  of  putting 
wooden  freight  cars  in  condition  to  yield 
the  maximum  service. 
Electric  Braking 

Regenerative  Electric  Braking  on  the 
Locomotives  of  the  C.  M.  &  St.  P.  Rv 
(86759  A).  W.  F.  Coors.  Ills.  4400  w. 
Gen  Elec  Rev— June,  1918.  Explains 
principles,  and  action  of  trains  using  this 
feature  under  various  conditions. 


Regenerative  Electric  Braking  on  Lo- 
comotives of  the  C.  M.  &  St.  P  Ry 
(87011).  W.  F.  Coors.  Ills.  3000  w. 
K\  Key— June  15,  1918.  Explains  the 
principle  and  advantages. 
Electrification 

Electrification  of  Xew  York  Connect- 
ing Railroad  (86737).  Ills.  1800  w.  Rv 
'r^^^-"r  V  i^'^-  Method  of  operation 
=  n^  v"  'u''  ''^'"•een  the  Pennsylvania 
and  i\iew  Haven  systems. 

rs^''^A^"''°f  'i  Railway  Electrification 
(86916).  L.  F.  Wilson.  Ills.  2500  w. 
Ky  Key— June  8,  1918.  Discussion  of 
electrification  problems  and  economics 
.  and  sources  of  power  other  than  water- 
power. 

The  Reasons  for  Steam  Railroad  Elec- 
trification (86849).    Q.  W.  Hershev     Ills 
1200  w^    Ry  Age-June  14,  1918.     Density 
ot  traffic  and  safety. 
Firebox  Design 

Radiant  Heat  and  Firebox  Design 
lbOM6  A).  Resume  of  paper  bv  J  T 
Anthony,  before  the  Cent.  Ry.  Cb  Ills 
2500  w.  Ry  Loc  Eng— June,  1918  Illus- 
trates the  process  of  radiation,  showing 
the  bearing  on  design. 

"Radiant  Heat  and  Fire  Box  Design 
(86932  A).  James  T.  Anthony.  Ills  28 
pp.  Cent  Ry  Cb,  Pro-May  10.  1918. 
borne  of  the  important  points  in  design 
of  fireboxes. 
Fuel  Association 

/oP^     7^^K    -"association       Convention 
(86971   A).     6000  w.     Ry   Mech    Engr— 
June,   1918.     Abstracts  of  papers  on  fuel 
economy. 
Fuels 

.\nthracite  Silt  as  a  Locomotive  Fuel 
(87009).  Ills.  2000  w.  Rv  Rev— June 
15.  1918.  Experiments  made  with  a  mix- 
ture of  anthracite  silt,  describing  meth- 
ods of  its  preparation. 
Locomotives 

Drafting  Modern  Locomotives  (86967 
0,-,  y.  W.  Coddington.  1500  ^y.  Ry 
Mech  Engr— June,  1918.  Serial,  ist  part 
Improvements  effected  by  a  study  of 
draft  conditions  on  Norfolk  &  Western 
4-8-2  type  engines. 

Nuovi  Locomotori  Trifosi  A  Quattro 
Velocit.i  Delle  Ferrovie  Dello  Stato 
(87106  B).  E.  Bovone.  Ills.  2600  w 
Indiistna— Apr.  15,  1918.  Electric  loco- 
motive for  Italian  railways  with  three- 
phase,  \.  C.  motors,  four  speeds  and  con- 
necting rod-countershaft  drive. 

Pacific  Type  4-6-2,  Built  by  the  Phil- 
adelphia &  Reading  Railway  (86822  A) 
Ills.  1200  w.  Ry  &  Loc  Eng— June, 
1918.  Engines  built  to  handle  heavy 
and  fast  passenger  service. 

Recent  Advantages  in  Locomotive 
Efficiency,  Pans,  Lyons,  &  Mediterra- 
nean Ry.  (87008).  Charles  R.  King 
Ills.  1800  w.  Ry  Rev— June  15,  1918. 
L  scs  compound  principle  in  conjiinction 
with  superheating. 

Small  Locomotives  of  Special  Types 

(86721   ,\).     Ills.     2000  w.     Engr May 

17.   1018.     Serial,   1st  part.     Types  built 
in   England 


To  avoid  error,  please  order  by  title  and  number  only 


Standardization  of  Indian  Railways' 
Locomotives  (86848).  E.  C.  Poultney 
Ills.  2500  w.  Ry  Age— June  14,  1918 
Developed  by  British  Engineering 
i^tandards  Committee  for  the  Secretary 
of  State  for  India. 

.  T^S'^y'"^'^'  Locomotives  for  the  Cen- 
tral Railroad  of  New  Jersey  (86819  A) 
Ills  900  w.  Ry  &  Loc  Eng-June; 
1918.  4-6-0  type  for  fast  freight  service. 
Ti  ""J,^"-  TjPe  Locomotives  for  the  U 
P.  (86965  A).  Ills.  1200  w.  Ry  Mech 
Lngr— June,  1918.  Built  for  service  on 
heavy  grade  division. 
Mechanical  Associations 
.  The  Past  and  Future  of  the  Mechan- 
ical     Associations      (87168).        William 

fo,9     ?^M  -°°°  '^'V    ^^'   Rev-June  22, 
1918.    -Address  to  the  annual  convention 
of  the  Am.  Ry.  Master  Mechanics'  Assn 
_t-avors  nationalization  of  railways. 
Signals 

How  Signals  Can  Increase  Track  Ca- 
pacity (86740).  C.  C.  Anthony.  Ills 
3,^00  w.  Ry  Age— June  7,  1918  Ex- 
plains means  of  increasing  traffic  on 
multiple  tracks. 

Tr!^ffl^'  /i^^'^  ^'%  Essential  for  Heavy 
Traffic  (86940).  C.  C.  Anthony.  3500 
w  Ry  S.g  Engr--June,  1918.  Analysis 
of  results  to  be  obtained  by  the  proper 
application  to  lines.  proper 

Superheater  Dampers 

Installation  and  Maintenance  of  Su- 
perheater Dampers  (87012).  Ills.  ,600 
w^  Ry  Rev— June  15,  1918.  Instruc- 
tions for  installing,  adjusting  and  keep- 
ing m  serviceable  condition. 

PERMANENT    WAY    AND    BUILD- 

„      ,  INGS 

Grades 

Oregon- Washington  Railway  Sepa- 
[  /.E'/l^x'  ^?'  Three  Miles  at  Port- 
land (86696).  Ills.  2000  w.  EngNews- 
'I^^"^'  6-.  1918.  Track  depression  is 
combined  with  elevation  of  street  ap- 
proaches. ^ 
Holland 

De  nieuwe  stapelplaats  der  Staats- 
poorwegen  aan  de  Zeehavcn  te  Dor- 
Wh  n""°^'^^-  ^-  ^=^"  V.  De  Con- 
6  ToiS  w  i°°  rv  Ingenieur-Apr. 
6.  1918.  Woodworking  shops  and  tim- 
ber treating  plants  of  Dutch  State  Rail- 
ways at  Dordrecht. 
Improvements 

Distribution  of  Additions  and  Better- 

'^T'Jo'iS^f  \  ^°°°.  ^-  ^^  Age-May 
31,  1918.    .Analysis  of  expenditures  to  be 

I'hf  s*^   °"    improvements    for   forty-nine 
Narrow-Gage 

Along    the    British    Front    by    Light 
Railway     (86872).       Robert     K.  \omlin 

1;  ,oS  ^c^°°-T  Eng  News-Rcc-June 
U.  1018.  Serial  1st  part.  Impressions 
of  a  week's  study  of  the  narrow-gage 
system.  6»K>^ 

Repair  Shops 

(sL.^m' i  ?.l''''"i?f''  ^^^^''  Shop 
(W>962    A).  I  Ills       6000   ,v.      Ry    Mech 

Lngr-June,  ,9.8.  Study  of  methods  of 
rcp.iiring  locomotives  on  the  N  V  r 
at  West  Albany.  ^-   *- 


Expedite  Locomotive  Repairs  (86970 
\)  George  W.  Armstrong.  2200  w. 
Ry  Mech  Engr— June,  1918.  A  well 
knit  organization,  and  adequate  tools 
and  facilities  are  necessary. 

Scrap  ,   .  ,,        .  , 

Conserve  and  Reclaim  Material 
(86968  A).  1200  w.  Ry  Mech  Engr— 
June,  1918.  From  a  circular  letter  is- 
suod'by  C.  H.  Markham,  to  all  railroads 
under  his  charge. 

Shops  ^,  ^     ^ 

\"e\v  Grand  Trunk  Car  Shops  at  Port 

Huron  (86630).     Ills.     2000  w.     Ry  Age 

May  31,  1918.     Detailed  description  of 

plant 'where  special  attention  was  given 
to  arrangement. 

Switches  .,,,,.  t- 

Low  Voltage  Switch  Machines  -ba- 
cilitate  Traffic  (86628).  G.  S.  Pflasterer. 
Ills.  1200  w.  Ry  Age— May  31.  I9i8. 
How  electrically  operated  switches  help 
train  movements   in  mountain  country. 

Application  of  Low  Voltage  Switch 
Movements  (86941)-  G.  S.  Pflasterer. 
Ills.  1500  w.  Ry  Sig  Engr— June,  I9if>- 
In  connection  with  the  progress  made 
in  signaling  in  a  period  of  ten  years  on 
the  N..  C.  &  St.  L. 
Terminals 

Buffalo  Division  Engine  Terminals, 
Lehigh  Valley  R.  R.  (87167).  Ills.  2500 
w.  Rv  Rev — June  22,  1918.  Improye- 
ments'introduced  in  modernizing  engine 
house  facilities. 


THE  ENGINEERING  INDEX 

Construction  Program  Is  Developed 
for  Union  Station  at  St.  Paul  (87016). 
Ills.  1200  w.  Eng  News-Rec— June  20, 
1918.  Seven  constructive  stages  for  this 
immense  work  planned.  Work  to  be  fin- 
ished in  1922. 

New  Shops  and  Engine  Terminals, 
Bufifalo,  Rochester  &  Pittsburgh  Ry. 
(87169).  Ills.  1200  w.  Ry  Rev— June 
22,  1918.  Describes  improvements  and 
facilities  for  requirements  of  the  road's 
large  Mallet  type  engines. 

Tie  Tampers 

.\  Description  of,  and  the  Efficiency 
of  the  Imperial  Tie  Tampers  (87022  A). 
George  W.  Vaughan.  Ills.  30  pp.  N  Y 
Rd  C'b,  Pro— May  17,  1918.  .K  niachine 
developed  and  in  use  on  the  Xew  York 
Central. 

Tool  Room 

The  Railvvav  Shop  Tool  Room  (86969 
A).  M.  H.  W'illiams.  Ills.  6000  w.  Ry 
Mech  Engr — June,  1918.  An  important 
department,  its  efficiency  affecting  the 
entire  plant. 

Track  Circuits. 

The  Maximum  Regulating  Resistance 
and  Maximum  Shunt  Resistance  of 
Track  Circuits  (86713  A).  W.  J.  Thor- 
rowgood.  Read  before  the  Instn.  of  Ry. 
Sig.  Engrs.  3500  w.  Ry  Engr— May, 
1918.  Serial,  1st  part.  Points  of  im- 
portance in  designing  or  laying  out  a 
track  circuit.  Resistance  of  steel  rails, 
bond  wires,  etc. 
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ROADS  AND   PROJECTS 
Cape-to-Cairo 

L'fitat  Actuel   Des  Routes  Du  Cap  Au 
Caire  (87127  B).     C.  Rabot.     Ills.     1800 
w.     La  Nature- May  II,  1918.     Present 
status  of  Cape-to-Cairo  railway  line. 
Connecting  Railroad 

11,000-Volt  Overhead  on  the  New 
York  Connecting  Railroad  (86638).  Ills. 
2000  w.  Elec  Ry  Jl — June  i,  1918. 
Everything  ready  for  electric  operation. 
Details  of  telephone  and  telegraph  con- 
duit construction. 
Rapid  Work 

Building  a  Seven-Mile  Railroad  in  32 
Days'  Time  (86626).     Ills.     1500  w.     Ry 
\ge — May  31,  1918.     A  short  spur  built 
in  Tennessee  for  government  service. 
TRAFFIC 

Express 

Four  Express  Companies  to  Be  Con- 
solidated  (86739).     6000  w.     Ry  Age — 
June  7,   1918.     (^Combination  of  the  four 
principal  companies. 
Rates 

Le  Relevement  General  Des  Tarifs 
(87138  B).  J.  Trevieres.  4800  w.  Gtnie 
Civil — May  18,  1918.  Revision  of  rates 
on  French  railways  by  legislative  act  of 
Mar.  31,  1918. 

Higher  Freight  and  Passenger  Rates 
Ordered  (86627).  5500  w.  Ry  Age- 
May  31,  1918.  Freight  rates  increase  25 
per  cent,  and  passenger  basis  will  be 
three  cents  per  mile. 


LEll 


ELECTRIC  RAILWAYS 


Agreements 

Recent  Settlement  Agreements 
(868^6  A).  Harlow  C.  Clark.  11  pp. 
A  E'R  a — May,  1918.  Tracing  the  trend 
toward  the  "Cost  of  Service"  theory  in 
the  readjustment  of  agreements. 
Car  Design 

Street  Railway  Cars  of  New  Design. 
General  Description.  Method  of  .-Analy- 
sis Applied.  Impact  Stresses  (87082  A). 
S.  G.  George  and  E.  W.  Rettger.  Ills. 
3000  w.  Corn  C  E — .\pril,  1918.  De- 
signs covering  passenger,  freight,  in- 
terurban,  and  city  cars. 
Equipment 

Railwav       Equipment       ^ilaintcnance 
(86857  A).    J.  S.  Dean.     14  PP-     A  E  R 
A — May,  1918.    Methods  in  use  by  lead- 
ing companies. 
Freight 

Freight  by  Electric  Railways  (86855 
A).  F.  E.  Wynne.  2500  w.  A  E  R  A— 
May,  1918.  How  it  can  be  extended 
with  the  minimum  of  capital  expendi- 
ture. 

Freight  Motive  Power  Equipment 
(86639).  G.  M.  Woods.  Ills.  1200  w. 
Elec  Ry  JI— June  i,  1918.  Present 
equipment  is  sufficient  if  freight  haul- 
age is  confined  to  off-peak  hours. 
Montreal 

Remodeling  the  Hochelaga  (Mon- 
treal) Power  Plant  (86742).  Ills.  2200 
w.  Elec  Ry  JI — June  8,  1918.  Recon- 
struction to  provide  increased  capacity 
in  the  engine  room,  boiler  room  and  in 
the  control  and  distributing  sections. 
Motor  Curves 

Current  and  Power  Curves  Show  Re- 
sults to  Be  Expected  of  Motors  (86883). 
C.  W.  Squier.  1 500  w.  Elec  Ry  Jl — 
June  15,  1918.  How  current  and  power 
input  graphs  are  derived  from  the 
speed-time  and  motor  characteristic 
curves. 


Public  Control 

Service-at-Cost  Offered  to  all  Mas- 
sachusetts Electric  Railways  (86743). 
4000  w.  Elec  Ry  Jl — June  8,  1918.  Leg- 
islature enacts  measures  providing  for 
public  control  of  Bay  State  street  rail- 
way and  state  directors  of  other  roads 
accepting  service-at-cost  plan. 
Railway  Motors 

Dipping  and  Baking  Railway  Motors 
Will  Decrease  Troubles  (86887).  J.  V. 
Dobson.  Ills.  2500  w.  Elec  Ry  Jl — 
June  15,  1918.  Describes  the  apparatus 
necessary  and  the  precautions  that 
should  be  taken. 
Rapid  Transit 

Some  Features  of  New  Y'ork  City's 
New  Rapid  Transit  System  (86853  B). 
Robert  Ridgway.  Ills.  9500  w.  Bos 
Soc  C  E,  Jl — May,  1918.  General  sum- 
mary of  the  programme  of  rapid  tran- 
sit, with  description  of  interesting  feat- 
ures and  details  of  construction  and 
cost. 
Rates 

The  Status  of  the  Higher  Fare  (87^5=;). 
Thomas  Conway,  Jr.  4000  w.  Elec  Ry 
Jl.  Review  of  the  movement  to  secure 
higher  electric  fares  in  the  State  of  New 
York. 
Records 

Maintenance  Records  That  Prove  In- 
valuable (85942).  1500  w.  Elec  Ry  Jl — 
.\pr.  27,  1918.  Methods  of  performance 
of  equipment  on  the  Memphis  street 
railway.  Tables  and  graphs  show  re- 
sults. 
Repairs 

Keeping   the  Track   Special   Work   in 
Repair   (86884).     R-   C.   Cram.     2500  w. 
Elec  Ry  Jl — June  15,   1918.     The  repair 
and  renewal  of  special  work. 
"Skip  Stop" 

History    of    the    "Skip    Stop 
At.     -Mexander  Shapiro,     i^pp 


.\— May,  1918. 
various  forms, 
into  effect,  etc. 

fits. 


Serial,    ist    part.      Its 

methods    of    putting    it 

Economies  and  bcne- 


(8685^ 
\  E  R 
To  avoid  error,  please  order  by  title  and  number 


Steel  Supports 

Virtues  and  Limitations  of  steel  sup- 
ports in  Overhead  Construction  (86327). 
Charles  R.  Harte.  Ills.  3000  w.  Elec 
Ry  Jl — May  18,  1918.  Types  of  perma- 
nent poles  are  considered. 

Street  Railways 

The  L'nited  Railways  (86269  A).  C. 
E.  Smith.  45  pp.  E  Cb  St  L,  Jl— Mar.- 
.\pr.,  1918.  Present  street  railway  situ- 
ation reviewed. 

Subway  Tracks 

Distribute  Subway  Track  Material  by 
Motor  Truck  (86042).  Ills.  1700  w. 
Eng  News-Rec — May  2.  1918.  Methods 
of  track  laying  in  7th  .A.ve.  subway, 
X.  Y.  City. 

Terminals 

Strassbahn-Depot  auf  dem  "Dreis- 
pitz"  in  Basel  (86465  B).  Ills.  Iioo  w. 
Schweizerische  Bauzeitung — .Apr.  6. 
1918.  New  terminals  and  car  barns  for 
tramway  in  Basle,  Switzerland. 

Tools 

Selecting  and  Caring  for  Hand  Tools 
Used  by  War  Department  (86330).  R. 
C.  Cram.  Ills.  5000  w.  Elec  Ry  Jl— 
May  18,  1918.  Suggestions  for  the  care, 
repair  and  use  of  tools. 
Track  Paving 

Track     .\llowance      Paving     (86196) 
Murrav   .-Mexander    Stewart.      Ills      2500 
w.     Can  Engr — May  9,   1918.     Methods 
in    Toronto.      History   of   the    develop- 
ment of  foundation  and  surface  work. 
Underframes 

How  the  U'nderframe  Contributes  to 
the  Durability  of  the  Car  Body  (86885). 
Norman  Litchfield.  Ills.  2200  w.  Elec 
Ry  Jl — June  15,  1918.  Making  cars 
^hock  and  vibration  proof, 
only 
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Throughout  all  of  his  professional  work  Mr.  Knoeppel 
has  made  an  extensive  use  of  graphs  to  present  the  facts 
needed  for  management  control  in  industry  in  the  most 
readily  available  and  most  useful  form.  From  the  re- 
sults obtained  in  some  fourteen  representative  plants  he 
has  prepared  a  series  of  articles  on  graphic  production 
control  of  which  this  is  the  first.  Every  industrial  e.v- 
ecutive  iMl  find  them  of  unusual  value  and  helpfulness. 
Mr.   C.    E.   Knoeppel,    founder  and   president    of   the 


firm  of  C.  E.  Knoeppel  &  Co.,  Inc.,  consulting  engi- 
neers, sencd  through  the  shop  as  moldcr.  draftsman 
and  designer  in  the  plants  of  several  representative  man- 
ufacturing firms.  Later  he  becama  an  expert  system- 
atizer.  After  specializing  on  analytical  work  in  factorv 
management  he  was  in  the  employ  of  a  number  of  in- 
dustrial establishments,  and  was  associated  with  three 
firms  of  industrial  engineers.  This  experience  led  to 
the  founding   of   his  present   organisation. 


WE  HA\'E  spoken  of  the  world  cycles  that  have  stop  its  work  of  destruction  one  of  these  da\s a  de- 
passed  as  the  iron  age,  the  steel  age,  or  the  struction  never  before  equalled  in  the  World's  history, 
electrical  age.  Certain  it  is  that  we  have  been  and  will  have  to  turn  to  the  work  of  production,  on 
passing  through  an  age  of  invention;  a  period  of  dis-  a  scale  equally  as  intensive  as  that  of  the  destruction 
covering  and  harnessing  the  laws  and  products  of  nature,  or  there  will  be  unnecessary  delays,  with  their  conse- 
It  is  equally  certain,  if  we  analyze  closely  enough,  that  quent  b}-products — waste,  inefficiency,  poverty,  indus- 
the  coming  age  will  be  that  of  securing  the  fruits  of  trial  clash  and  general  suffering 


invention,  through  the  rapid  and  economical  making  of 
things,  in  other  words,  the  age  of  production. 

The  reconstruction  that  is  to  come  will  force  a  de- 
velopment in  the  realm  of  production,  both  extensive 
and  intensive.  We  will  find  a  world  of  depleted  treas- 
uries; of  ruined  and  devastated  territories;  of  helpless 
and  poverty  stricken  peoples;  of  crip[)led,  blind  and  dis- 
eased men;  of  nations  hungry  for  food  necessities;  of 
disorganization  and  confusion  carried  to  the  «th  power. 

To  salvage  and  reconstruct  will  require  immense  quan- 
tities of  raw  and  semi-finished  materials,  machinery  and 

equii)ment,  sup-    , , , , ,„„„„„„„„„„„„„„„„ ,„„ „„ 

plies,  building  ma-    \\ '" '" "' ' ' """" 


terials,  farm  prod- 
u  c  t  s  ,  clothing, 
ships  and  many 
other  elements 
which  enter  into 
the  economic  life 
of  a  nation,  and 
which  its  manpow- 
er will  have  to  use 
wisely  and  well. 
The    world    will 


To  rebuild  a  world,  for  that  is  practicalh-  what  it 
amounts  to,  will  demand  a  universal  speeding  up  of 
production  through  the  use  of  every  possible  device  that 
has  been  or  can  be  developed. 

To  speed  production  it  must  first  be  controlled.  It 
therefore  follows  that  the  thing  most  needed  in  the  re- 
construction to  come,  is  the  most  efficient  means  for 
controlling  production. 

What  will  furnish  the  means? 

A  type  of  management  that  can  be  characterized  as 
"graphical    management,"    in    which    use    is    made   of 

gi'aphics,  incontrol- 
ling 


Today  is  a  time  of  ruthless  destruction,  but  before  long  the 
happy  change  will  come  and  we  will  have  a  period  of  intense  pro- 
duction. In  no  other  way  can  the  World  be  restored.  But  produc- 
tion cannot  be  speeded  until  it  is  controlled,  and  control  can  only 
come  through  a  complete  knowledge  of  all  the  surrounding  facts. 
By  graphics  these  facts  can  be  presented  in  a  form  to  permit  the 
making  of  immediate,  accurate  decisions.  Our  hope  of  meeting  the 
approaching  demands  on  industry  lies  in  "  graphic  production 
control." 


production, 
and  through  which 
we  will  secure  as 
by-products,  o  r  - 
ganication,  .'stand- 
ardization a  n  d 
costs. 

In  other  words, 
our  sincere  convic- 
tion based  on  vear,'^^ 
of  close  study,  is 
that   the  industrial 
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world  must  and  will  come  to  what  can  be  termed,  the 
industrial  keystone  of 

Graphic  Production  Control 

What  do  we  mean  by  graphics? 

Of  the  five  senses — sight,  hearing,  smell,  taste  and 
touch — there  is  only  one  that  is  most  used,  insofar  as 
production  in  industry  is  concerned,  sight.  In  planning, 
cofitrolling  and  getting  out  production,  we  do  not  use 
the  senses  of  smell  or  taste  at  all.  Hearing  is  employed 
to  some  extent,  as  is  touch,  but  their  employment  is  of 
minor  importance.  The  organ  most  used  is  the  eye,  the 
camera  of  the  mind,  which  photographing  all  things 
within  its  vision,  gives  the  brain  or  executive  of  the 
body,  the  basis  for  reasoning,  formulating  decisions  and 
initiating  action.  In  other  words  the  chain  is — eye, 
to  brain,  to  action. 

Consequently,  anything  which  facilitates  the  work  of 
the  eye  is  worthy  of  consideration  and  adoption.  The 
painting  of  the  artist  portrays  the  beauties  of  nature 
for  our  eyes.  Would  we  do  w'ithout  the  artist?  The 
camera  reproduces  details,  scenes  and  views  that  are 
worthy  of  our  attention  for  our  eyes  to  see.  Would 
we  do  without  the  camera? 

Graphical  presentation  in  industry,  pictures  the  es- 
sential happenings  of  the  shop  for  our  eyes,  and  is  to 
production,  what  the  artist  and  the  camera  are  to  us  in 
other  things.  Can  we  do  without  graphics  in  the  shop, 
if  this  comparison  holds? 

Why  do  accountants  plot  graphical  curves  of  the  fig- 
ures they  desire  to  make  impressive?  Why  do  maga- 
zines represent  statistical  data  graphically?  Why  do 
people  like  to  look  at  pictures  rather  than  at  figures? 
Why  are  maps  and  colored  tacks  used  in  recording  sales 
information  rather  than  card  indexes?  Why  are  mod- 
ern army  operations  represented  and  controlled  graph- 
ically rather  than  by  figures  and  card  indexes?  Why 
have  the  drafting  room  and  the  blue  print  become  such 
important  features  of  the  most  modern  manufacturing 
organizations  ? 

Because  of  the  superiority  of  graphical  presentation 
over  that  of  statistical  compilation. 

What  is  a  graphical  presentation  ? 

Suppose  in  a  shop  we  want  150  pieces  of  something, 
have  received  85,  machined  48  and  assembled  22.  Which 
of  the  presentations  in  Figure  i  is  the  clearer  from  the 
standpoint  of  a  quick,  comparative  picture? 

The  usual  factory  production  system  is  a  more  or  less 
vast  array  of  forms,  figures,  compilations  and  statistical 
compilations,  which  the  foremen,  department  managers 
or  executives  must  take,  compare,  analyze  and  then 
mentally  visualize,  before  coming  to  a  conclusion.  The 
aim  of  graphics,  is  to  take  the  essentials  and  so  picture 
them  as  both  to  stimulate  and  render  less  of  a  task  the 
mental  processes  necessary  for  forming  conclusions. 

In  other  words,  the  purpose  of  graphics  in  controlling 
production,  is  to  picture  the  elements  of  shop  operations, 
so  as  to  consider  relativeness  (or  comparisons),  prog- 
ress (or  results)  and  exceptions  (or  differences),  as  an 
aid  in  quickly  forming  conclusions  and  making  deci- 
sions that  will  govern  actions  looking  toward  efficient 
results.  As  a  practical  example,  note  Figure  2  here- 
with. 

The  outstanding  features  in  favor  of  graphics,  as 
against  the  usual  methods  of  controlling  shop  produc- 
tion, are : 

I.  Simplicity,  in  that  a  graphic  presentation  can  be 
readily  imderstood  and  read  by  the  average  shop  man, 
where  a  mass  of  figures  becomes  indigestible.  A 
graphic  board  to  a  shop  man  is  the  same  as  a  trading 
board  to  a  broker. 


2.  Comprehensiveness,  in  that  all  the  essentials  per- 
taining to  a  department  or  product,  are  concentrated 
in  a  small  space,  enabling  the  eye  to  contemplate  an 
entirety  rather  than  a  series  of  details.  A  graphic 
board  or  chart  is  the  shop  or  department  in  miniature. 

3.  Ease  of  operation,  ift  that  clerical  help  can  easily 
maintain  the  graphical  methods,  leaving  the  managers 
free  to  simply  "look  and  reason." 

4.  Vividness,  in  that  the  exceptions  stand  out  in  such 
a  manner  as  to  become  much  more  impressive  than  an 
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assortment  of  figures  which  must  be  mentall}-  compared 
and  related. 

The  most  advanced  doctrine  of  management  is  that 
the  unit  sold  is  really  TIME — time  of  equipment;  time 
of  workmen;  time  money  is  tied  up  in  materials;  time 
of  clerical  help;  time  of  storage  in  a  given  place;  time 
to  make  tools  and  jigs;  time  to  remove  material  from 
one  place  to  another ;  time  to  set  up  machines ;  time  of 
inspection.  Any  delays  or  enforced  idleness  at  any  of 
these  points,  spells  waste  or  loss,  resulting  in  high  costs 
which  makes  for  high  prices.  In  proportion  as  manu- 
facturers learn  the  costliness  of  idleness  in  industry  in 
relation  to  the  users  of  their  products,  in  that  same 
proportion  will  they  welcome  the  efficacy  of  "graphic 
production  control"  to  point  out,  unerringly,  the  loca- 
tion and  cause  of  such  idleness. 

The  commonest  excuse  met  with  in  industry  is,  "I 
didn't  know  it  in  time."  Machines  may  be  out  of  re- 
pair, but  why  are  they  not  kept  in  repair?  Machines 
may  be  waiting  for  work,  but  why  have  not  proper  ar- 
rangements been  made  to  keep  jobs  ahead  for  them? 
Operators  may  not  be  attending  to  machines  properly, 
but  where  is  the  supervision?  ^Machines  may  be  wait- 
ing for  set-up  men,  but  why  has  not  this  been  arranged 
for  in  advance?  Machines  ma\'  be  waiting  for  tools, 
but  why  are  not  the  tools  on  hand  and  in  readiness  for 
use?  Machines  may  be  waiting  for  material,  but  why 
have  not  the  material  requirements  been  anticipated  ? 
The  reason  these  things  happen,  is  because  the  facts  are 
not  made  known  soon  enough  to  forestall  trouble.  If  a 
man  could  be  a  mind  reader  and  gifted  with  a  sixth 
sense  or  second  sight  these  things  would  be  anticipated 
and  provision  made  for  efficient  running,  but  not  pos- 
sessing these  gifts,  he  has  to  resort  to  "I  didn't  know," 
which  is  usually  true  enough,  but  not  the  real  reason. 
"Graphic  production  control"  eliminates  this  excuse  be- 
cause it  portrays  what  is  going  to  happen,  as  well  as 
what  is  happening.  An  average  foreman  knowing, 
hours  in  advance,  that  a  machine  is  going  to  be  down 
for  work,  or  that  fools  will  be  needed,  or  that  material 
will  be  needed  or  moved  to  the  next  operation,  will  see 
to  it  that  action  is  secured,  which  will  result  in  uninter- 
rupted operation.  Graphic  methods  show  these  essen- 
tial requirements  zvell  in  advance. 
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What  Should  Graphic  Production  Control 
Consider  ? 

In  the  first  place,  while  designed  to  indicate  progress 
or  what  is  actually  happening,  it  should  show  excep- 
tions or  the  things  that  may  happen.  Let  us,  therefore, 
consider  the  fundamentals  in  manufacturing  in  an  ef- 
fort to  determine  some  of  the  things  that  graphics  con- 
..ider : 

1.  Detailed  plans  and  instructions. 

2.  Raw  materials. 


1. jh/ch  IS  Mrung  Elasfic  String  shoM£  Work  ahead  of  any  Time, 
Boarxi  changed  con-tinuotjslg  during  Dag  Faint-  Line  Red  on  Board  indicates  Danger  f^int. 
Conclusionb-from  Board  '-Operations  hS-tl  to  l*-23'52  are  very  much  Overloaded  mthall 
btlOM  Faint  Line  ret^uiring  Work. 

FIG.    2.      GR.^PHICAL   RECORD   OF   PROGRESS    OF  OPERATIONS 

3.  Labor. 

4.  Equipment  and  tools. 

5.  Supplies. 

6.  Assembling  of  parts. 

7.  Supervision. 

8.  Movement  of  material. 

Lacking  an\  one  or  more  of  these  things  and  delay 
or  congestion  occurs.    Let  us  consider  possible  reasons : 

1.  Lacking  detailed  plans  and  iustr'uctions  may  mean 
that  there  is  no  order ;  that  the  order  is  incomplete  as  to 
identifying  the  product  to  be  made;  that  the  order  re- 
quires modificaion  with  insufficient  explanation  as  to 
changes ;  doubt  as  to  proper  quanit\-  to  run  through ; 
lack  of  proper  blueprints,  sketches  or  dimensional 
details. 

2.  LcKk  of  razv  material  may  mean  insufficient  quan- 
tity; unsuitable  quantity;  inability  to  use  material  on 
hand  because  specified  for  other  use;  eleventh  hour 
lack  of  material  believed  to  be  in  stock ;  material  which 
under  normal  conditions  would  have  been  received  in 
time  but  delayed  because  of  production  or  transporta- 
tion troubles ;  error  in  tjuantity  available  according  to 
inventory. 

3.  La-ck  of  labor  ma\-  mean  temporary  absence  of  the 
workman  and  inability  to  get  substitutes;  emergency  ab- 
sence through  accident ;  voluntary  absence  as  result  of 
labor  troubles ;  absence  due  to  dissipation ;  inability  to 
get  the  right  kind  of  labor  for  the  work  in  hand;  in- 
ability to  get  labor  owing  to  the  plant  growing  faster 
than  labor  can  be  secured  and  trained. 

4.  Lack  of  equipment  and  tools  may  mean  scarcity 
due  to  recent  breakage;  scarcity  due  to  insufficient  sup- 
ply in  stock ;  inability  to  provide  necessary  tools  due  to 
failure  to  anticipate  peculiar  requirements  of  the  job; 
congestion  at  machines  due  to  previous  breakdown  and 
consequent  delav ;  congestion  due  to  unnecessary  use  of 
desired  equipment  or  tools,  for  products  or  operations 
which  could  have  been  handled  on  other  equipment  not 
now  engaged;  failure  to  make  repairs  promptly. 

5.  La^k  of  supplies  may  mean  that  material  is  out  of 
stock;  wrong  kind  of  stock;  inability  to  inirchase  the 
desired  kind  at  the  right  moment ;  error  in  quanity  on 
inventory. 


6.  Lack  of  assembly  ivork  may  mean  failure  of  stores 
department  or  preceding  departm.ent  to  deliver  material 
which  was  available ;  failure  or  foreman  to  assign  work- 
men to  the  task  ;  failure  to  secure  the  necessary  supplies  ; 
failure  to  delixer  instructions  in  advance  of  receipt  of 
material. 

7.  Lack  of  superznsion  may  mean  too  much  clerical 
work  by  foremen ;  failure  to  appoint  necessary  subfore- 
men;  foremen's  inability  to  watch  current  conditions 
because  too  much  occupied  in  training  new  help  or  do- 
ing inspection  work. 

8.  Lack  of  proper  material  movement  may  mean  lack 
of  move  orders;  congestion  of  material  due  to  careless- 
ness ;  lack  of  help ;  waiting  for  inspection. 

Criticism  without  the  suggestion  of  an  improvement 
avails  little.  It  is,  therefore,  necessary  in  studying  pro- 
duction methods  to  distinguish  between  the  virtues  of 
the  plant  policies  and  methods  and  the  merits  due  the 
workers'  skill,  experience  and  effort.  So  also  must 
faults  and  oversights  of  the  management  be  distin- 
guished from  the  blunders  and  carelessness  of  the 
workmen.  Faults  and  blunders  in  total  are  equal  to 
those  of  the  management  plus  those  of  the  workmen. 
If  then,  facts  as  to  priority,  sequence,  delays,  errors, 
blunders,  carelessness,  oversights,  can  be  made  to  ap- 
pear in  plain  sight  for  the  benefit  of  all  concerned — h\ 
means  of  graphical  control,  we  have  a  better  means  of 
showing  this  information  concurrentl\-  than  any  other 
so  far  furnished,  and  one  absolutely  impartial  and  un- 
biased when  it  comes  to  a  consideration  of  the  merits  of 
management  and  men.  "Graphic  production  control" 
tells : 

1.  As  to  the  order.  What  priority,  if  any,  over  its  reg- 
ular sequence?  What  standard  or  special  order  as  to 
design,  workmanship,  material,  ultimate  purpose? 

2.  As  to  the  product.  Are  designs  and  full  instruc- 
tions ready?  Are  all  necessary  materials  in  stock  and 
ready  ?  Has  time  of  specific  equipment  been  provided  ? 
Are  all  necessary  tools  known  to  be  on  hand  and  in  good 
order?     Is  available  labor  ready  and  properly  trained  r 

3.  As  to  progress?  Were  all  preceding  operations 
finished  on  scheduled  time?  Will  any  preceding  dela\ 
prevent  starting  current  operations  on  scheduled  time? 
Have  recent  operations  of  the  sort  been  running  under 
or  beyond  scheduled  time  ? 

4.  As  to  delays.  How  are  they  caused — through  in- 
sufficient instructions?  lack  of  material  or  supplies? 
absence  of  worker?  lack  of  tools?  non-delivery  of  parts 
from  preceding  department?  breakdown  of  equipment? 
error  in  processing  b\-  preceding  department' 

No  general  or  introductory  treatment  of  "graphic 
production  control"  would  be  complete  without  furnish- 
ing an  outline,  or  specifications,  of  what  the  plan  could 
he  expected  to  show  in  the  way  of  valuable  information 
for  the  shop  man  to  use  in  his  work  of  getting  out  pro- 
duction. The  following  is  submitted  as  an  example  of 
what  a  graphic  method  would  indicate: 

Relative  importance  of  the  various  parts  of  an  order  from 
the  standpoint  of  purchasing,  processing  and  assembly. 

Pieces  received  from  the  outside  or  from  the  foundry :  pieces 
processed  according  to  part  of  operation  and  the  units  assem- 
bled,  at   any  given   time. 

Estimated  times  of  the  various  operations;  actual  times 
against  estimates  (progressive)  and  the  gains  or  losses  in 
actual   times   over   estimated   times. 

The   costs  of  operations,   as   the   work  progresses. 

Relation  at  any  time  between  the  actual  progress  of  an 
order,  in  whole  or  in  part,  and  the  normal  progress,  indicating 
how  far  the  actual  progress  is  ahead  or  be'hind  the  normal 
progress. 

.Apportioning  work  to  be  done  against  equipment  or  depart- 
ments, in  such  a  way  as  to  show  congestion  or  excess  capacity. 

Performances  oif  machines  or  operations  against  estimated 
poductions,    showing   gains   or   losses. 
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Following  up   purchases. 

Continuous   inventory    of   material. 

Inventory  of  labor,  in  hours,  against  machines  and  opera- 
tions. 

Manufacturing  schedules  showing  dates  work  should  start 
and   finish    with   provision    for   showing   progress. 

Schedules  for  purc'hasing  department,  pattern  shop,  foundry 
and   tool    room. 

How  much  work  is  ahead  of  any  machine. 

How  much  material  is  actually  at  any  machine. 

Sequence   of  jobs. 

What  job  is  on  machine  and,  if  there  are  others,  the  order 
of  their  importance. 

What  orders  on  any  particular  machine  are  held  up  for 
tools. 

When  tools  are  received. 

When  it  is  necessary  to  get  more  material  to  prevent  break- 
ing down  a  machine  for  a  different  job. 

When  material  'has  arrived. 

When  it  is  necessary  to  get  more  orders  to  keep  certain 
machines  busy. 

What  machines  are  idle  and  for  how   long. 

Whether  machines  are  idle  for :  Breakdown,  absent  work- 
man, workman  on  more  important  work,  no  work,  waiting  for 
tools  or  drawings,  waiting  for  inspection,  setting  up,  no  power, 
waiting  for  crane. 

When  machine  starts  again  after  difficulty  is   remedied. 

When   machines   have   been    repaired. 

Control   of   material   movement. 

Control   of   inspection. 

What   machines  are  most  congested. 

Whether  workmen  is  ahead  or  beliind  schedule. 

If  production  is  falling  behind  and  where. 

Whether  orders  are  broken  into  more  than  necessary. 

Time  when  an  operation  must  begin. 

Standard  or  estimated  time  set  for  doing  work. 

Actual  time  spent  in  doing  work. 
•  When   necessary   to   revise   schedules   to    relieve   congestion, 
or  to  meet  conditions  caused  by  absent  workmen  or  breakdown. 

Proper  routing. 

Where  installation  of  additional  equipment  would  i)e  ad- 
visable. 

Delay  between  operations. 

Whether  adequate  supply  of  material  is  on  hand. 

Exact  shop  condition  of  any  class  of  product  or  any  order. 

Comparisons   of   machines   by    departments. 

"Location  of  any  order. 

Completion  percentage  of  any  order. 

"Work   released   for  next  operation. 

Standard  hourly  output  of  each  machine. 

Sequence  of  operations  for  any  class  of  product. 

Date   a   particular   order   will   go   to   a   machine. 

Probable  time  of  completing  an  order. 

How  many  more  operations  are  yet  to  be  performed  on  an 
order. 

Where  to  apply  effort  to  secure  an  even  flow  of  production. 

Gr-xpiiic  Control  in  W.\rf.\re 

In  conclusion,  let  us  turn  for  a  moment  from  graphic 
control  in  industry  to  graphic  control  in  warfare,  in 
order  that  we  may  form  some  conception  of  what 
graphic  control  really  means.  In  this  connection  the 
following  newspaper  dispatch  is  illuminating: 
To  be  continued. 

Hoiv  General  Joffre  Runs  His  Army. — Dunkirk,  October  28 
(by  mail)  :  A  man  in  pajamas  (at  least  he  wears  them  most 
of  the  time,  being  too  busy  to  dress)  is  running  the  1,001  de- 
tails of  the  French  army.  General  Joffre  is  at  the  head  and 
he  handles  the  big  questions,  presses  the  buttons,  so  to  speak, 
but  General  Bertholet,  Chief  of  Staff,  does  the  actual  work. 

After  several  trips  along  the  fringe  of  the  war,  after  meet- 
ing thousands  of  soldiers  on  the  same  day,  some  going  north, 
some  going  south,  in  what  appeared  to  be  a  hopeless  tangle, 
it  struck  me  more  forcibly  than  ever  that  the  modern  fighting 
machine  is  the  most  complicated  thing  on  earth. 

I  tried  to  imagine  myself  commanding  all  this,  to  grasp  how 
a  200-mile  line  of  this  sort  could  be  controlled  and  how  it 
could  possibly  be  kept  from  getting  tangled  up  with  itself 
and  wifhout  interference  by  an  enemy.  My  curiosity  grew,  until 
I  decided  to  find  out  how  all  this  business  is  managed  by 
one   man. 

In  General  Joffre's  headquarters,  in  a  certain  long  room, 
hangs  a  special  map.  the  scale  of  which  is  i/iooo.  It  shows 
every  road,  canal,  railway,  bridle  path,  pigtrail,  bridge,  clump 
of  trees,  hill,  mountain,  valley,  river,  creek,  rill  and  swamp. 
This  is  part  of  the  outfit.    Another  part  is  a  wonderful  collec- 


tion of  wax-headed  pins  of  all  colors  and  sizes.  These  repre- 
sent army  units  of  all  sizes  and  all  organizations.  Into  the 
long  run  many  wires,  both  telephone  and  telegraph.  Wireless 
apparatus  is  also  in  this  room.  The  way  it  works  seems  won- 
derfully simple  when  it  is  explained. 

The  battle  is  about  to  commence.  The  troops  have  been  dis- 
tributed all  along  the  200-mile  line.  The  Germans  are  facing 
them.  A  bell  rings:  "Hello!  Yes!  The  Germans  are  attack- 
ing General  Durand's  division?  They  are  in  superior  num- 
bers?    The  General  needs  reinforcements?     All  right." 

The  stafi^  officer  who  has  taken  this  information  over  the 
phone  liurries  to  where  General  Bertholet  is  sleeping.  The 
General  has  just  dozed  off.  This  is  the  first  sleep  he  has  had 
in  thirty-six  hours,  but  General  Bertholet  is  wide-awake  in  an 
instant.  He  jumps  to  the  floor,  still  wearing  his  pajamas,  the 
only  garment  he  has  worn  in  several  days.  The  staff  officer 
reports. 

In  a  twinkle.  General  Bertholet,  who  knows  his  map  as  he 
does  his  own  face,  locates  Durand's  division.  He  knows  that 
ten  miles  back  of  Durand's  command  are  quartered  a  number 
of  reserves,  under  General  Blanc,  according  to  the  pins.  Gen- 
era! Bertholet  also  learns  from  the  pins  that  a  number  of 
autobuses  are  near  General   Blanc's  soldiers. 

"Order  General  Blanc,"  he  commands,  "to  reinforcee  Durand 
at  once  with  T0,ooo  men,  four  batteries  of  75-mil!imetre  artil- 
lery, ten  machine  guns  and  three  squadrons  of  cavalry.  Tell 
Blanc   to   transport   his   troops   in   autobuses." 

Within  two  minutes.  General  Blanc  has  received  the  order. 
Within  five  more  he  is  executing  it,  and  General  Durand  is 
informed  fhat  help  is  coming  to  him. 

Then  General  Bertholet  takes  another  nap,  if  the  battle  will 
permit.  If  it  does  not,  he  stays  awake  to  direct  men  who  are 
miles  away  from  him. 

Every  time  a  bridge  is  blown  up  or  a  pontoon  has  been 
thrown  across  a  stream  of  a  food  convoy  shifts.  General 
Bertholet  gets  up  and  shifts  his  pins  to  indicate  the  change. 
Nothing  happens  along  the  200-mile  battle  line  but  that  Gen- 
eral Bertholet,  still  in  pajamas,  leaps  from  his  bed  and  changes 
the  pins  on  the  map.  The  map  must  be  kept  up  to  the  minute. 
Genera  Joft're  must  be  able  to  look  at  it  any  time  of  the  day 
or  night. 

As  far  as  possible,  through  information  brought  in  by  spies 
or  aviators,  the  forces  of  the  enemy  are  kept  track  of  in  the 
same  manner.  No  detail  that  is  of  use  is  overlooked.  The 
pins  indicate  even  the  size  of  the  guns,  the  kind  of  ammunition 
they  use,  and  so  on  ad  infinitum. 

If  a  war  of  such  gigantic  proportions  can  be  con- 
ducted along  such  scientific  lines;  if  something  so  full 
of  the  unforeseen  can  be  controlled  in  the  way  outlined, 
ivhat  is  there  to  prevent  the  development  of  such  meth- 
ods as  zi'ill  give  the  industrial  n'orld  the  same  efficient 
control  of  production? 

(To  be  cnntinued.) 


The  Council  of  the  British  Institution  of  Electrical 
Engineers  are  prepared  to  receive  papers  on  the  subject 
of  "The  Coordination  of  Research  in  Works  and  Labo- 
ratories," with  a  view  to  the  paper  being  read  and  dis- 
cussed at  one  of  the  Ordinary  ^leetings  of  the  Institu- 
tion in  London  and  also  before  one  or  more  of  the  Local 
Sections. 

Papers  should  not  exceed  13,000  to  20,000  words  in 
length,  and  the  Council  are  prepared  to  award  a  special 
premium  of  £25  to  the  author  of  the  paper  which  in 
their  judgment  best  fulfill  the  objects  of  the  discussion, 
provided  such  paper  reaches  the  standard  aimed  at  by 
the  Council. 

Papers  should  be  sent  to  the  Secretary  of  the  Institu- 
tion not  later  than  November  4th,  1918.  It  is  the  in- 
tention of  the  Council  to  publish  the  paper  selected 
(which  will  become  the  property  of  the  Institution)  in 
tht  Journal  together  with  the  discussion.  Competitors 
intending  to  submit  papers  are  invited  to  communicate 
with  the  Secretarv. 
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The  two  preceding  installments  of  Mr.  Merrick's 
scries  have  given  detailed  times  for  the  operations  of 
preparing  a  boring  mill  for  the  work  of  machining, 
and  also  detailed  times  for  preparing  the  work  to  be 
machined.  This  installment  takes  up  the  actual  manipu- 
lation of  the  machine  for  the  cuts. 

Mr.  Dvvight  V.  Merrick  served  a  three  years'  ma- 
chinist apprenticeship  in  the  shop  of  the  Southwark 
Foundry  &  Machine  Company,  going  from  there  as  a 
journeyman  machinist  to  William  Sellers  &  Company 
where  he  remained  for  one  year.  He  then  spent  tzix> 
years  in  the  engineering  course  at  Drexel  Institute. 
At   the   completion   of  this  studying  he  went  back   to 

Setting  Tools  ix  Post  axd  Remo\ixg  fro.m  Post 

TURXIXG  now  to  the  tabulating  time  for  tool 
setting  we  assume  that  the  workman  is  at  the 
operating  position  at  the  end  of  the  rail  at  the 
beginning  of  each  operation.  He  procures  both  the 
tool  and  the  tool  post  wrench  from  the  tool  stand 
at  the  same  time.  The  tables  devoted  to  tool  set- 
ting show  the  number  and  size  of  set  screws  that 
are  to  be  tightened  for  the  various  tools  in  each  of 
the  several  positions  in  which  they  may  be  used. 

Ordinarily  tools  are  used  in  the  right-hand  head 
of  the  machine.  By  right-hand  head  is  meant  the  one 
which  is  at  the  right  hand  of  the  workman  as  he 
stands  in  front  and  facing  the  machine.  The  opera- 
tions of  setting  tools  in  the  left-hand  head  are  ident- 
ical with  those  for  setting  in  the  right-hand  head. 
However  the  workman  must  traverse  a  greater  dis- 
tance in  the  latter  case  and  additional  time  should  be 
pllowed. 

Setting  Rough  Tools  in  Post 

If  roughing  tools  are  used  in  both  the  right-hand 
and  left-hand  heads,  Tables  25,  26,  29,  and  30,  no  time 
as  a  rule  should  be  allowed  for  the  setting  of  the  second 
roughing  tool  when  preparing  the  instruction  card.  This 
second  tool  should  be  placed  in  the  tool  post  after  the 
machine  has  been  started  and  after  the  first  tool  is  actu- 
ally engaged  in  removing  metal.  An  exception  to 
this  practice  may  be  permitted  if  considerations  of 
safety  require  the  workman  to  stop  the  machine 
while  he  is  performing  the  operation  "put  tool  in 
post  and  tighten  set  screw."  In  this  c\ent  time 
should  be  allowed  for  stopping  and  starting  the  ma- 
chine, but  none  for  procuring  the  wrench  and  tool 
nor  for  removing  the  wrench  to  the  stand  after  the 
second  tool   is   set  in   place. 

The  operation  item  "obtain  tool  and  wrench  from 
stand"  may  be  combined  in  the  instruction  card 
with  the  final  element  of  the  operation  of  squaring 
and  levelling  work,  the  workman  removes  his  tools 
for  that  operation  to  the  tool  stand.  In  this  event 
the  time  allowed  on  the  instruction  card  for  the 
final  element  of  squaring  and  levelling,  and  for  the 
unusual  element  for  squaring  the  tool  should  be  one 
half  the  sum  of  the  times  for  these  two  operation 
items  as  given  on  the  tables  of  the  respective  opera- 
tions. 


the  Southwark  Foundry  &  Machine  Company  and 
served  as  a  draftsman  for  three  years,  leaving  in  1898 
to  go  with  Mr.  Frederick  W.  Taylor  at  the  Bethlehem 
Steel  Company.  In  igoi  he  left  Bethlehem  to  go  to  the 
Link  Belt  Engineering  Company,  where  he  remained 
until  191 1,  devoting  himself  to  the  time  study  ivork. 
The  following  tivo  years.  1911-1913,  ivere  spent  in  time 
study  in  the  shops  of  the  Watcrtown  Arsenal.  From 
1913  to  date  Mr.  Merrick  has  devoted  himself  to  a  con- 
sulting practice  in  time  study,  giving  most  of  his  ef- 
forts to  the  H.  H.  Franklin  Manufacturing  Company 
and  in  the  manufacture  or  rifles,  rifle  ammunition  and 
machine  guns. 

Unless  parts  are  made  in  great  quantities,  the  saving 
of  time  by  eliminating  a  few  elements  from  these  funda- 
mental operations  is  not  good  practice  and  so  it  would 
be  better  to  build  up  fundamental  operations  from  just 
such  conditions  if  sufficient  use  would  be  made  of  them. 

Settixg  FixisHixG  Tools  ix  Post 

^^'he^  seting  square  nose  finishing  tools  the  tool 
is  placed  in  the  tool  post  with  its  cutting  edge  against 
the  work  and  two  of  the  tool  post  screws  are  tight- 
ened lightly  against  it.  The  tool  is  then  ratcheted 
back  about  1/32  inch  to  provide  clearance  and  the 
machine  is  starting  to  test  the  bearing  of  the  tool 
on  the  work.  If  it  is  not  set  properly,  it  is  adjusted 
by  tapping  it  lightly  while  the  machine  is  running, 
or  by  stopping  the  table  and  making  a  still  greater 
adjustment.  If  the  table  has  been  stopped,  it  is  then 
re-started  and  the,  tool  again  tested  for  bearing.  If 
it  is  now  found  to  be  square  with  the  work  thetool- 
post  set  screws  are  screwed  up  and  the  wrench  is 
removed  to  the  tool  stand.  This  testing  and  adjust- 
ing should  be  repeated  as  often  as  may  be  necessary 
until  the  tool  is  set  square  with  the  work.  In  the 
following  tables,  however,  allowance  has  been  made 
for  only  one  adjustment  for  this  should  be  ample 
for  a  skilled  workman. 

If  square  nose  finishing  tools  are  used  in  both 
heads  at  the  same  time — although  this  practice  is 
not  to  be  recommended — the  time  allowed  should 
be  the  total  times  given  in  Tables  27  or  28,  and  31 
or  32,  inasmuch  as  the  tool  cannot  be  set  square  and 
the  various  adjustments  made  with  the  table  in  mo- 
tion. 

The  operations  of  setting  square  nose  tools  may 
be  combined  with  the  final  clement  of  the  previous 
operation,  as  has  been  explained  above  for  round 
nose  roughing  tools.  If  this  is  done  the  necessary 
deduction  should  be  made  from  the  tabulated  time 
to  cover  the  saving  made  by  combining  the  several 
elements  of  the  two  operations. 

Remove  Tool  from  Tool  Post 

The  table  relating  to  the  operation  of  removing 
the  tool  from  the  tool  post  assumes  that  the  work- 
man has  stopped  the  machine  from  his  operating 
position  at  the  end  of  the  cross  rail.     He  obtains  a 
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SETTING  TOOLS  IN  TOOL  POST  AND  TIGHTENING  FOR 
ROUGHING  CUT  ON  OUTSIDE  DIAMETER-  ROUND- 
NOSE  TOOL  IN  RIGHT-HAND  HEAD 

Tools  required:  Open  end  wrench. 

Normal  position  of  man:  At  end  of  cross  rail. 


Details  of  Operation 


Size  of  Machine  in  Inches 


Time  in  Min 

utcs 

1.  Obtain  tool  and  wrench 

0  060 
0  040 
0,140* 
0  035 

0  060 
0.042 
0,210t 
0.040 

0  065 
0.045 
0.210t 
0  045 

0  080 
0  055 
0  210t 
0.055 

0.090 

2.  Put  tool  in  post 

3.  Tighten  ^'-in.  set  screw 

4.  Remove  wrench  to  stand 

0  060 
0.210t 
0  070 

Total  time  to  set  tool   . 

0.28 

0.35 

0.37 

0.40 

0.43 

*  Two  set  screws  to  tighten, 
t  Three  set  screws  to  tighten. 


Table  26 

SETTING  TOOLS  IN  TOOL  POST  AND  TIGHTENING  FOR 

ROUGHING  CUT  ON   FACE— ROUND   NOSE 

TOOL  IN  RIGHT-HAND  HEAD 


Size  of  Machine  in  Inches 


Details  of  Operation 

30 

36 

42 

60 

?4: 

0.28 

Time  in  ilinutes 

Total  time  to  set  tool   . 

0.28 

0.30 

0.33 

0.36 

Note:  The  operations  in  setting  a  roughing  tool  for  a  facing  cut 
are  the  same  as  those  in  setting  it  for  a  cut  on  an  outside  diameter,  as 
gi\'en  in  Table  25,  with  the  exception  that  only  two  set  screws  are  tight- 
ened in_the  tool  post. 

Table  27 

SETTING  TOOLS  IN  TOOL  POST  AND  TIGHTENING  FOR 

FINISHING  CUT  ON  OUTSIDE  DIAMETER— SQUARE 

NOSE  TOOL  IN  RIGHT-HAND  HEAD 


Size  of  Machine  in  Inches 

Details  of  Operation 

30           36 

42 

60 

84 

Time  in  Minutes 

1.  Obtain  tool  and  wrench 

0  060 

0.140 

0.140* 

0  040 

0.190 
0.170 

0.190 

0.140* 
0.035 

0  060 

0  150 

0.210t 

0  040 

0.190 
0.170 

0,190 

0  210 
0.040 

0.065 

0,160 

0.210t 

0.040 

0.190 
0  180 

0  190 

0  210 
0  045 

0.080 

0  190 

0.210t 

0.0.50 

0.200 
0  190 

0  200 

0.210 
0.055 

0  090 

2.  Put   tool   in   post   with 
cutting    edge   against 
work 

0   '  W 

3.  Tighten    lightly    H-'m. 

0.210t 
0  070 

4.  Set  head  back  for  clear- 

5.  Start  table,  test  tool  for 

bearing  and  stop  table 

6.  Adjust  tool  to  bearing. 

7.  Start  table,  test  tool  for 

bearing  and  stop  table 

8.  Tighten     firmly     54'-in. 

set  screws 

0.210 
0  200 

0  210 

0  210 

9.  Remove  wrench  to  tray. 

0  070 

Total  time  to  set  tool  . 

1.11 

1.26 

1.29 

1.39 

1.50 

ROUCHIN'G     CUT    OK     OUTSIDE    DI.VMETER 


*  Two  set  screws  to  tighten, 
t  Three  set  screws  to  tighten. 


wrench  from  the 
tool  stand,  loosens 
the  tool-post  set 
screws  and  removes 
both  wrench  and 
tool  to  the  stand. 

Ordinarily  tools 
are  used  in  the 
right-hand  head 
only  of  double  head 
machines.  If,  how- 
ever, the  left-hand 
head  is  not  used  the 
workman  will  have 
to  traverse  a  great- 
er distance  between 
the  tool  stand  and  the  head.  This  additional  travel  is 
taken  into  account  iti  Tables  35  and  36  and  these  tables 
should  be  used  in  preparing  an  instruction  card  to  cover 
this  situation. 

If  tools  are  used  in  both  heads,  the  time  allowed 

on  the  card  should 
be  the  same  as  the 
times  allowed  in 
Tables  33  or  34, 
and  35  or  36,  if 
the  workman  is  to 
remove  the  two 
tools  separately  to 
the  stand.  If,  how- 
ever, he  is  to  re- 
move the  tool  from 
one  head  and  carr\- 
it  and  the  wrench 
to  the  other  head, 
remove  the  second 
tool  and  then 
transfer  both  tools 
to  the  tool  stand  at 
the  same  time,  a 
deduction  should  be  made  of  items  i  and  3  of  Table 
34,  inasmuch  as  these  items  will  appear  but  once, 
but    in   practice    the   time   expended    in    making  the 

deduction  does  not 
warrant  taking  it 
into  account.  A  de- 
tailed  instruction 
card  covering  this 
operation  for  1  42- 
inch  mill  Vv'ill  be 
li'iven  in  the  table  uf 
times  on  pa.ge  183, 
where  the  time  for 
each  operation  will 
be  found. 

.\ia  exception  to 
the  rule  for  allow- 
ing additional  time 
for  the  removal  of 
the  second  tool  is 
made  in  those  cases 
where  the  two  tools 
are  so  far  apart  in  their  cuts  that  there  is  ample  time 
to  remove  the  first  tool  before  the  second  one  has 
finished  its  cut.  In  this  event  the  workman  will  move 
the  head  back  from  the  work  while  the  machine  is  in 
motion  as  soon  as  the  first  tool  reaches  the  end  of  its 
cut  and  will  then  remove  that  tool. 

No    allowance   need   be   made   for    this   operation, 
however. 


ROUGH-FACING    CUT. 
BORING 


TOOL   SECURED   IN    TOOL   POST   READY    FOR 

FINISHING  CUT  ON  OUTSIDE  DIAMETER 

VERTICAL  BORING  MILL 


'\~~~ 

V 

^ 

J 

z> 
9 

4 

1 

FINISHING     FACING     CL'T     ON 
BORING    MILL 
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On  completion  of 
the  first  or  roughing 
cut,  the  round  nose 
tool  has  to  be  re- 
moved from  the  tool 
post  and  replaced, 
with  the  wrench,  on 
the  tool  stand.  A 
similar  operation 
should  be  performed 
on  the  completion 
of  any  other  cut. 
The  removal  of  the 
tool  requires  first 
the  loosening  of  the 
holding  screw,  the 
removal  of  the  tool  from  the  post  and  the  placing  of  the 
tool  and  wrench  on  the  tool  stand.  Elementary  time 
tables  covering  these  operations  for  roughing  and  fin- 
ishing tools  in  either  hand  head,  giving  the  operation  de- 
tails and  unit  times,  were  given  in  a  preceding  article. 

Time  in  minutes 
[.  Obtain    wrench    from    stand    (Item    i, 

Table  32) 0.060 

2.  Loosen    (3)    j4-inch   set   screws,   right- 

hand  head  (Item  2,  Table  32) 0.150 

3.  Move  to  left-hand  head   (J^  of  item  2, 

Table  34)    . 0.048 

4.  Loosen    (3)    j'4-inch    set    screws,    left- 

hand  head  (Item  2,  Table  32) 0.150 

5.  Return  tools  and  wrench  to  stand  (J4 

Item  2,  Table  34,  plus  Item  3,  Table 

Z-^)    0.098 

Total  time  for  removing  both  tools.  0.506 
Ordinarily  the  tools  are  used  in  the  right  hand  head 
and  the  operations  of  setting  the  tools  in  the  left-hand 
head  are  identical,  but  the  workman  has  to  traverse  a 
somewhat  greater  distance  to  place  the  tools  in  the  left- 
hand  head.  In  the  case  of  finishing  tools,  more  adjust- 
ment of  tool  is  necessary  than  when  setting  a  roughing 
tool.  The  detailed  operations  and  unit  times  for  the 
various  acts  in  setting  tools  for  the  different  sizes  of 
mills  have  been  itemized  in  the  tables,  and  the  manipu- 
lation of  the  machine  previous  to  starting  cuts  for  Gis- 
holt  boring  mills  were  presented  collectively. 

The  removal  of  metal  takes  place  between  the  fun- 
damental operations  of  setting  tools  and  manipulat- 
ing the  machine  for  the  various  cuts. 

Table  29 

SETTINCTOOL  IN  TOOL  POST  AND  TIGHTENING  FOR 

ROUGHING  CUT  ON  OUTSIDE  DIAMETER— ROIND 

NOSE  TOOL  IN  LEFT-HAND  HEAD 

Cutting  Tool  With  Other  Head  fro.vi  that  Shown  With 

Table  25 

Tools  required:  Open  end  wrench. 

Normal  positinn  of  man:  .\t  end  of  cross  rail. 


TIME  STUDIES  FOR  RATE  SETTING 
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Size  of  Machine  in 
Inches 

42 

60 

84 

Time  in  Minutes 

1.  Time  for  setting  tools  as  in  Table  2.S 

2.  Additional  time  required  to  walk  to  left  of 

0.365 
0.096 

0.400     0  4,?0 
0.110     0.160 

Total  time  required  to  set  Jool 

0.46 

0.51 

0.59 

Table  28 

SETTING  TOOLS  IN  TOOL  POST  AND  TIGHTENING  FOR 

FINISHING  CUT  ON  FACE— SQUARE  NOSE 

TOOL  IN  RIGHT  HAND  HEAD 


Size  of  JMachine  in  Inches 

30 

36           42 

60 

84 

Time  in  Minutes 

Total  (ime  lo  set  lool.  .  . 

1.11 

1.12 

1.15 

1.25 

1.36 

Note:  The  operations  in  setting  a  finishing  tool  for  a  facing  cut  are 
the  same  as  those  in  setting  it  for  a  cut  on  an  outside  diameter,  as  given 
in  Table  2/,  with  the  e.xception  that  only  two  set  screws  are  tightened. 

T.\BLE  30 
^^I?t't^9tI?^LS  IN  TOOL  POST  AND  TIGHTENING  FOR 

ROUGHING  CUT  ON  FACE— IN  LEFT-HAND  HEAD 
Cutting  Tool  in  Other  Head  from  that  Shown  by  Table  26 


Size  of  Machine  in 
Inches 


Time  in  Minutes 

1.  Time  for  setting  tool  as  in  Table  26 

2.  .-Additional  time  required  to  walk  to  left 

side  of  machine  and  return. . 

0.295 
0  096 

0  330 
0  110 

0.360 
0  160 

Total  time  for  setting  tool 

0.39 

0.44 

052 

Note:  The  operations  for  setting  tools  in  the  left-hand  head  of  the 
vanous  machines  are  the  same  as  for  setting  them  in  the  right-hand 
head.  The  workman,  however,  has  a  longer  distance  to  walk  from  the 
tool  stand  to  the  head  and  return,  necessitating  an  additional  time 
allowance. 

Table  31 

SETTING  TOOL  IN  TOOL  POST  AND  TIGHTENING  FOR 

FINISHING  CUT  ON  OUTSIDE  DL-\METER-SQU  \RE 

NOSE  FINISHING  TOOL  IN  LEFT-HAND  HEAD 

Cutting  Tool  in  Other  Head  from  that  Shown  by  Table  27 


Size  of  Machine  in 
Inches 

42 

60 

84 

Time  in  Minutes 

1 .  Time  for  setting  tool  as  in  Table  27 

2.  Additional  time  required  to  walk  lo  left 

side  of  machine  and  return  .... 

1  290 
0  096 

1.385 
0.110 

1..S00 
1   160 

Total  time  for  selling  lool 

1.39 

1.50 

1  66 

When  the  preparatory  operations  of  landing  the  work 
on  the  boring  mill  table  and  the  maniinilation  required 
to  set  the  piece  to  run  true  and  to  secure  it  in  the  ma- 
chine have  been  perfonned,  then  the  tools  have  to  be 
set  and  the  machine  manipulated  before  commencing 
th  actual  operation  of  removing  metal.  If  several  cuts 
I'.ave  to  be  taken  or  if  the  machining  of  more  than  one 
surface  is  called  for,  the  setting  of  tools  and  the  man- 
ipulation of  the  machine  may  occur  several  t'mes.  also 
the  removal  of  tools,  with  machining  operations  inter- 
spersed.     In   the  actual   i)crformance  of   the  complete 


184 


INDUSTRIAL  MANAGEMENT 


September,  1918 


machine  operation  the  sequence  of  fundamental  opera- 
tions has  to  be  strictly  adhered  to,  but  in  presenting 
elementary  time  tables  by  which  the  rate  for  the  various 
fundamenal  operations  may  be  set,  it  is  advisable  to 
deviate  considerably  from  the  schedule  of  operations, 
particularly  as  all  of  the  fundamental  operations  which 
may  be  performed  on  the  machine  need  not  be  necessary 
for  a  particular  piece  of  work,  or  the  order  in  which  the 
fundamental  operations  are  performed  may  differ. 

Table  32 
SETTING  TOOL  IN  TOOL  POST  AND  TIGHTENING  FOR 

FINISHING  CUT  ON  FACE— LEFT-HAND  HEAD 
Cutting  Tool  in  Other  Head  from  that  Shown  with  Table  28 


Size  of  Machine  in 
Inches 


Time  in  Minutes 


1.  Time  for  setting  tool  as  in  Table  28 

2.  Additional  time  required  to  walk,  to  left 

side  of  machine  and  return  

Total  time  for  setting  tool 


1   150 
0.0% 


1.25 


1.245 
0.110 


1.36 


1 .  j60 
0.160 


1.52 


The  workman  is  assumed  to  be  at  the  operating  posi- 
tion at  the  end  of  the  rail  before  beginning  each  opera- 
tion and  he  procures  both  the  tool  and  the  tool  post 
wrench  from  the  tool  stand  at  the  same  time.  He 
inserts  the  tool  for  the  first  cut  in  the  post,  tightens  the 
set  screw  and  returns  the  wrench  to  the  tool  stand. 
These  are  acts  common  to  all  tool  setting  operations, 
irrespective  of  the  type  of  tool  or  the  surface  machined, 
are  somewhat  more  complicated  in  the  case  of  the  fin- 
ishing tools,  or  if  the  tool  is  placed  in  the  left-hand  head 
of  the  larger  boring  mills  (42,  60  or  84-inch) — the  head 
to  the  left  of  the  workman  as  he  stands  in  front  and 
faces  the  machine — an  additional  time  allowance  should 
be  made. 


Table  34 
LOOSEN   AND    REMOVE   SQUARE   AND    ROUND    NOSE 
TOOLS  SET  FOR  CUTS  ON  FACE— RIGHT- 
HAND  HEAD 
Refer  to  Illustrations  with  Tables  26  and  28 


Size  of  Machine  in  Inches 

30 

36           42 

60 

84 

Time  in  Minutes 

Total  time  to  remove  tool 

[ 
0.19        0.20 

0.21 

0.23 

0.26 

Note:  The  operations  for  removing  tools  set  for  a  cut  on  face,  from 
the  tool  post  are  the  same  as  for  a  tool  set  for  a  cut  on  an  outside  diam- 
eter, excepting  that  there  are  but  two  set  screws  to  loosen. 


Table  35 

LOOSEN    AND    REMOVE   SQUARE   AND    ROUND   NOSE 

TOOLS  SET  FOR  CUTS  ON  OUTSIDE 

DIAMETERS— LEFT-HAND  HEAD 

Cutting  Tool  in  Other  Head  from  that  Illustrated  with 

Tables  25  and  27 


Size  of  Machine  in 
Inches 


Time  in  Minutes 


1.  Time  for  removing  tool  as  in  Table  33 

2.  Additional  time  required  to  walk  to  left  of 

machine  and  return 

Total  time  for  lemovin^  tool 


Table  33 

LOOSENING    AND    REMOVING    SQUARE   AND    ROUND 

NOSE  TOOLS  SET  FOR  CUTS  ON  OUTSIDE 

DIAMETERS— RIGHT-HAND  HEAD 
Refer  to  Illustrations  with  Table?  25  and  27 


Size  of  Machine  in  Inches 

Details  of  Operation 

30 

36 

42 

60 

84 

Time  in  Minutes 

1.  Obtain wrenchfromstand 

2.  Loosen  54-in.  set  screws 

3.  Remove  tool  and  wrench 

0.0.50 
0.100* 

0.040 

0.050 
0.150t 

0.045 

0.060 

o.isot 

0.050 

0.070 
0.150! 

0.060 

0.080 
0.150t 

0  080 

Total  time  to  remove  tool 

0.19 

0.25 

0.26 

0  28 

0.31 

Table  36 
LOOSEN   AND   REMOVE   SQUARE   AND    ROUND    NOSE 
TOOLS  SET  FOR  CUTS  ON  FACE— LEFT-HAND  HEAD 
Cutting  Tool  in  Other  Head  from  that  Shown  with 
Tables  26  and  28 


Size  of  Machine  in 
Inches 

42           60      1      84 

1 

Time  in  Minutes 

1 .  Time  for  removing  tools  as  in  Table  34 . .  . 

2.  Additional  time  required  to  walk  to  left 

0.210 
0.096 

0.230 
0.110 

0.260 
0.160 

Total  lime  to  remove  tool 

0.31 

0.34 

0.42 

*  Two  set  screws  to  loosen, 
t  Three  set  screws  to  loosen. 


Note:  The  operations  for  removing  tools  from  the  left-hand  head 
of  the  various  machines  are  the  same  as  for  removing  them  from  the 
right-hand  head.  The  workman,  however,  has  a  longer  distance  to 
walk  from  the  tool  stand  to  the  head  and  return,  necessitating  an 
additional  time  allowance. 
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Much  attention  is  being  given  at  the  present  time 
to  the  matter  of  the  cost  of  tiling  as  influencing  itmges. 
But  it  is  no  easy  task  to  find  out  if  living  costs  have 
really  increased  or  decreased  and  just  how  much  the 
net  change  has  been.  So  Mr.  Hudson's  article  is  of 
peculiar  interest.  It  gives  in  complete  detail  the  basis 
and  results  of  a  cost  study  made  for  the  H.  H.  Franklin 
Mfg.  Co. 

Mr.  Ray  M.  Hudson,  after  comfleting  his  education 
as  mechanical  engineer,  entered  the  employ  of  the  H. 
H.  Franklin  Mfg.  Co.  and  served  tico  years  as  a  ma- 
chinist and  mechanic.     During  the  next   tivo  years  he 

'HE  maintenance  of  equitable  and  satisfactory  re- 
lations between  employer  and  employee  centers 
about  the  wage  question.  Conversely,  industrial 
unrest  is  most  commonly  due  to  the  differences  in  the  es- 
timate by  the  employer,  and  the  estimate  by  the  employee 
of  the  monetary  value  of  the  employee's  services.  If  men 
stay  at  a  plant  continuously  year  after  year,  it  is  be- 
cause they  are  satisfied  with:  First,  the  wages:  second, 
the  work;  third,  the  treatment.  If  they  leave  rapidly, 
i.  e.,  if  the  turn-over  is  high,  it  is  chiefly  because  of  dis- 
satisfaction arising  in  regard  to  conditions  in  the  order 
named. 

In  recognition  of  these  facts.  Colonel  George  D.  Bab- 
cock  formerly  production  manager  of  the  H.  H.  Frank- 
lin Manufacturing  Companx's  plant,  devised  a  method 
of  wage-payment  in  191 5  and  applied  it  practically  in 
19 1 6  wherein  each  man's  wage  rate  is  determined  by 
the  facts  of  his  individual  record  as  a  workman.  (De- 
tails of  this  method  were  published  in  Industial  M.\n- 
.^GEMENT  and  later  in  Col.  Babcock's  book  "The  Taylor 
Sxstem  in  Franklin  Management.")  The  essentially  in- 
dividual factors  are  as  follows: 

1.  The  quantity  of  work  done  by  the  man,  or  his 
output. 

2.  The  quality  of  that  work  reflected  by  the  number 
of  good  pieces  made  or  finished. 

3.  His  attendance  record. 

4.  His  years  of  continuous  service. 

5.  His  degree  of  versatility  reflected  b\-  the  number 
of  major  processes  he  can  do. 

6.  His  conduct  and  cooperation  record. 

But,  in  order  to  maintain  proper  industrial  content- 
ment or  peace,  the  cost  of  living  is  also  carefully  consid- 
ered in  this  method  of  wage-rating.  That  it  is  of  vital 
importance,  is  shown  by  the  following  quotation  from 
an  article  by  Mr.  G.  Garrett,  editor  of  the  Finance  and 
Economics  Departments  of  the  Wezv  York  Tribune, 
published  November  27,  1916. 

It  is  absurd  that  there  should  be  two  kinds  of  wages. 
Nevertheless,  it  is  a  fact.  Wlien  \vc  speak  of  money  wages, 
we  mean  the  number  of  dollars  the  worker  receives  m  his 
pay  envelope.  When  we  speak  of  real  n-ages.  wc  mean  the 
amount  of  goods  those  dollars  will  buy.  H  the  number  of 
dollars  in  the  pay  envelope  remains  the  same  and  the  price 
of  everything  that  the  dollar  buys  has  increased,  then  wc  say 
that  money  wages  are  stationary  and  real  wages  have  fallen 
because  the  same  number  of  dollars  will  buy  less  goods. 

Cycle  of  Indp.strial  Conditions 
It  is  a  well-known  economic  truth  that  invariably  the 
increase  in  the  cost  of  living  outstrips  the  increase  in 


ludson 

ujas  a  traveling  engineer  for  this  Company,  studying 
the  performance  of  cars.  In  1911  he  became  super- 
intendent of  the  Service  Shops,  and  in  1916  was  ap- 
pointed employment  superintendent  of  the  factory  as  a 
whole.  In  this  position  he  had  charge  of  the  usual  em- 
ployment functions  and  in  addition  applied  the  wage 
rating  method  developed  by  Colonel  George  D.  Bab- 
cock.  In  1917  he  became  assistant  to  Colonel  Babcock. 
In  January,  1918,  he  entered  the!  employ  of  the  Emer- 
gency Fleet  Corporation  and  is  now  special  assistant  to 
Mr.  C.  M.  Tuthill  in  charge  of  the  organization  of  the 
supply  division. 

wages.     This  is  proven  by  the  following  cycle  of  indus- 
trial conditions : 

1.  Increased  cost  of  living. 

2.  Internal  Economics  in  the  home  finances  coinci- 
dent with  a  reduction  of  the  standard  of  living  as  here- 
tofore maintained. 

3.  Increasing  personal  dissatisfaction  with  the  condi- 
tions causing  this  lowering  of  that  standard. 

4.  The  natural  reaction  expressed  in  the  request  to 
the  employer  for  higher  wages. 

5.  If  that  request  is  not  met  adequately  and  promptly, 
industrial  unrest  with  consequent  labor  disturbances 
arise  and,  like  any  other  ill,  imaginary  or  real,  the 
longer  brooded  over  the  worse  it  seems  and  the  more 
difficult  is  the  return  to  the  normal  state  of  mind.  On 
the  other  hand,  if  granted  by  the  employer  the  return  to 
temporary  peace  or  industrial  contentment  is  almost  im- 
mediate. The  employer,  of  course,  has  the  alternative 
of  either  charging  the  consumer  a  higher  price  for  his 
product  (thus  tending  to  increase  living  costs  still  fur- 
ther, and  sooner  or  later  starting  this  cycle  again),  or 
increasing  his  output  and  through  internal  economies, 
resulting  from  better  bethods  of  operation  and  manage- 
ment, lov.er  the  price  of  his  product,  thus  aiding  in  a 
lower  living  cost. 

Modern  thought  along  these  lines  considers  the  an- 
nual increase  in  wages  as  a  real  and  vital  part  of  the 
costs  just  as  much  as  the  depreciation  of  machinery  or 
buildings.  In  other  words,  this  wage  increase  must  be 
anticipated  and  met  in  order  to  maintain  a  highly  effec- 
tive organization  and  personnel  of  the  working  force. 

However,  the  conditions  in  the  past  year  have  been 
so  unusual  that  it  becomes  a  point  for  grave  considera- 
tion as  to  whether  or  not  it  is  entirely,  or  only  partly, 
up  to  the  employer  to  assume  the  responsibility  of  meet- 
ing through  wage  increases  to  his  employees,  the  enor- 
mous increase  in  their  living  costs  which  still  exists  after 
each  one  has  done  his  bit  along  conserxation  lines  by 
sacrificing  some  part  of  his  ante-bellum  living  standard. 

A  despatch  from  Washington  dated  November  18, 
1917,  reads:  "Industrial  history  proves  that  reasonable 
hours,  after  working  conditions,  and  a  proper  wage  scale 
are  essential  to  high  production.  During  the  war  an  at- 
tempt should  be  made  to  conserve  in  every  possible  wax- 
all  of  our  achievements  in  the  way  of  social  betterment." 

The  recommendations  above  given  from  Washington 
have  long  been  the  ideals  and  the  practices  of  the  H.  H. 
Franklin  Manufacturing  Cr)mi)any:  and  consequently, 
while  the  cost  of  living  has  increased  considerable  over 
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191O  (  for  the  same  standard  of  living),  wages  increased 
at  a  relatively  faster  rate  over  the  1916  scale  in  recogni- 
tion of  the  new  conditions.  See  the  curves  of  Figures 
I  and  2. 

Approach  to  the  Problem 
To  determine  the  relative  cost  of  living  since  1905,  it 
was  necessary  to  take  into  consideration  the  principal 
elements  of  the  four  essentials :  food,  clothing,  fuel  and 
shelter. 

1.  Territory.  The  locality  contiguous  to  the  plant 
of  the  H.  H.  Franklin  Manufacturing  Company,  this 
territory  being  that  in  which  the  larger  part  of  the  work- 
ers reside. 

2.  Family  sise.  The  average  working  man's  family 
consisting  of  himself,  his  wife  and  three  children — two 
boys,  aged  15  and  9,  respectively,  and  one  girl,  aged  7. 

3.  Food.  The  average  table  such  as  a  good  workman 
desires,  taking  the  typical  meals  per  day,  breakfast,  din- 
ner, and  supper,  for  four  periods  of  the  year,  Spring, 
Summer,  Fall  and  Winter. 

4.  Clothing.  The  clothing  which  this  family  desires 
for  proper  warmth,  protection,  and  appearance  consist- 
ent with  their  responsibilities. 

5.  Fuel.  The  fuel  required  for  warming  the  dwell- 
ing in  which  they  live,  and  also  that  used  in  cooking  the 
food  they  consume, 

6.  Shelter.  The  typical  home,  its  accessed  valuation, 
and  the  annual  taxation,  assuming  the  thrifty  workman 
to  own  his  own  home. 

C0MP.\RIS0NS  AXD  CONCLUSIONS 

It  is  evident  that  the  percentage  of  increase  in  wages 
calculated  on  the  1905  wage  basis  is  actually  greater  in 
1915,  1916  and  1917,  respectively,  than  is  the  percent 
of  increase  in  living  cost  reckoned  on  the  1905  living 
cost  basis.  However,  a  direct  comparison  in  dollars 
and  cents  makes  these  percentages  misleading.  There- 
fore, in  order  to  obtain  a  true  comparison  of  the  rela- 
tive rate  of  increase,  let  us  assume  the  1905  cost  of  liv- 
ing as  the  basis  for  calculating  the  percentage  of  wage 
increase,  and  we  find  that  wages  in  1915,  1916  and  1917 
increased  16.8,  25.2  and  53.8  per  cent,,  respectively, 
while  the  cost  of  living  calculated  on  the  same  basis  in- 
creased 29.8,  46.8  and  78.8  per  cent.,  respectively  in 
1915,  1916  and  1917. 

Referring  to  the  curve,  if  this  same  tendency  of  wages 
to  gain  on  the  cost  of  living  continues  annually,  it  is  safe 
to  predict  that  in  a  few  years  more  money  wages  will 
overtake  and  pass  real  wages.  This  is  in  line  with  the 
modern  trend  in  management  and  foretells  the  time 
when,  after  the  war,  and  the  natural,  obvious  readjust- 
ments oc<:;ur  and  conditions  are  again  stabilized,  there 
will  be  a  new  era  of  peace,  industrial  contentment  and 
prosperity. 
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After  the  close  of  the  Napoleonic  wars  money  wage.- 
and  prices  fell,  as  is  bound  to  happen  after  every  period 
of  war  inflation,  but  real  wages  actually  rose  because 
prices  declined  faster  than  money  wages.  After  that  cau'e 

Table  1 

LIVING  COSTS  FOR  1905,  1915,  1916  AND  1917 

The  following  figures  show  the  actual  daily  cost  for  the  four 

essentials,  food,  clothing,  fuel  and  shelter,  based  on  300  working  days 

per  year,  for  in  that  time  the  worker  must  earn  sufficient  money  to 

provide  for  his  family  for  the  365  days  in  the  year. 


Essential 

1905 

1915 

1916 

1917 

Notes 

Food 

1.34 

1,776 

1.994 

2  561 

Average  daily  cost  of 
typical  menus  for 
the  four  mid-season 
periods. 

Clothing 

0  70 

0.77 

0.935 

1,124 

Average  daily  cost 
for  principal  articles 
for  tvpical  familw 

Fuel 

0,26 

0.2,55 

0.280 

0.298 

Average  daily  cost 
for  fuel  for  tjpical 
family. 

Shelter- 

0,32 

0.60 

0.64 

0.704 

Four  times  the  daily 
cost  of  taxes  foi 
shelter  for  t>pical 
family. 

Totals 

2.62 

3.40 

3  849 

4  687 

Daily  living  cost  of 
these  essentials  for 
t%'pical  familv. 

Increase  over 

0,78 

1,229 

2  067 

Direct  .subtraction  of 

1915  living 

190:>  cost  from  cost 

cost 

for  vear  considered. 

Per  cent,   of 

29.8 

46,8 

78,8 

Using    1905    as    the 

increase 

base  year. 

many  vicissitudes,  periods  of  inflation  and  of  depres-. 
sion,  prices  and  money  wages  going  up  and  down,  but 

Table  2 
WAGES  FOR  1905,  1915,  1916  AND  1917 
These  figures  are  obtained  by  dividing  the  actual  payToll  for  the 
week  considered  by  the  total  hours  of  work  done,  i.  e.,  services  rendered 
by  the  department  for  this  same  week.  This  gives  the  average  hourly 
earnings,  and  multiplying  that  by  the  normal  hours  of  the  working  day, 
gives  the  average  daily  earnings  in  dollars  per  man  in  the  department. 


De- 
part- 
ment 

No. 


All  machine-shops 

Finished  stock 

Wood  shop 

Engine  assembly 

Wood  pattern 

Millwrights 

Average 

Increase   over    1905   daily 

earnings 

Per  cent,  of  wage  increase 


1905 

1915 

1916 

.\verage 

.\verage 

Average 

Earn- 

Earn- 

Earn- 

ings 

ings 

ings 

2.10 

3.92 

3.67 

1.79 

2.19 

2.20 

2.69 

3.48 

2.14 

3.18 

3.45 

2.50 

3.74 

4.03 

1.35 

2.27 

2.98 

2.00 

3.06 

3.30 

Base 

1.06 

1.30 

Base 

53 

65 

1917 
.\verage 
Earn- 
ings 


4  46 
2.83 
4  53 
4.20 
4.64 
4  03 
4.13 

2.13 
106  5 
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always  with  real  wages  tending  to  rise  so  that,  in  the 
nineteenth  century,  the  purchasing  power  of  the  aver- 
ng  earner  in  Great  Britain  practically  doubled.  It  is  to 
be  regretted  that  American  statistics' on  this  subject  are 
imperfect,  but  charts  and  tables  of  American  prices 
would  exhibit,  in  the  main,  the  same  features  of  pro- 
file, for  the  law  is  the  same  in  both  cases. 

Table  3  is  reproduced  from  Palgrave's  "Dictionary 
of  Political  Economy,"  showing  in  contrast  the  fluc- 
tuations of  English  wages  and  prices  for  more  than  a 
century  past.  It  is  believed  that  American  wage  and 
price  fluctuations  are  analogous  if  not  coincident. 

Table  3 
FLUCTUATIONS  IN  WAGES  AND  PRICES 


Periods 

Money  Wages 

Prices 

Real  Wages 

1790-1810 

Rising  fast  • 

Rising  verv  fast 

Falling  slowlv 

1810-1830 

Falling 

Falling  fast 

Rising  slowlv 

1830-1852 

Nearly  stationary 

Falling  slovvlv 

Rising  slowly 

1852-1870 

Rising  fast 

Rising 

Rising 

1870-1873 

Rising  verv  fast 

Rising  fast 

Rising  fast 

1873-1879 

Falling  fast 

Falling  fast 

Nearly  stationarv 

1879-1887 

Nearly  stationarv 

Falling 

Rising 

1887-1892 

Rising 

Rising  and  falling 

Rising 

1892-1897 

Nearly  stationary 

Falling 

Rising 

1897-1900 

Rising  fast 

Rising 

Rising 

1900-1904 

Falling  a  little 

Falling  and  rising 

Rising 

The  experience  of  wage  earners  in  Great  Britain  is 
that  of  wage  earners  in  all  countries  comparable  to 
Great  Britain  in  terms  of  efficiency  and  governed  by 
the  same  quality  of  economic  thought.  After  the  close 
of  the  current  period,  we  shall  have  a  fall  in  both 
money  wages  and  prices,  but  if  experience  holds,  money 
wages  will  fall  relatively  little. 

When  prices  fall  faster  than  money  wages,  as  in- 
\ariably  they  tend  to  do.  the  profits  of  capital  are  re- 
duced— that  is,  the  incentive  to  greater  efficiency  of 
production — and  it  is  because  capital  finds  the  means 
to  produce  goods  more  cheaply  in  order  to  pay  a  higher 
money  wage  and  still  make  a  profit  that  it  is  possible  for 
real  wages  to  rise. 

So,  perhaps  in  awlcward  consequence  of  the  abnormal 
things  now  taking  place,  the  command  of  the  wage 
earner  over  the  goods  of  the  earth  will  be  doubled 
again  in  the  twentieth  century. 

Method  of  Ax.\lysis 

The  year  1905  is  chosen  as  the  base  year  for  com- 
parison because  in  1904,  1905  and  1906  the  rates  seem 
to  have  been  fairly  uniform.  The  workers  then  were 
not  working  premium ;  men  were  selling  their  sei-vices 
for  a  straight  day  rate  and  were  satisfied  with  their 
wages.  In  connection  with  this.  Col.  Babcock  says, 
"The  exact  increase  in  the  cost  of  living  is  very  difficult 
to  determine,  but  after  a  careful  study  in  this  city,  it 
was  found  that  table  commodities,  assessed  valuation 
of  property,  tax  rates,  and  fuel  had  increased  approx- 
imately 50  per  cent,  since  1905  up  to  1916.  Since  the 
increase  in  living  cost  is  api)lied  to  the  rate  in  1905,  and 
since  the  living  at  that  time  was  measured  by  the  base 
rate  then  received,  it  will  be  obvious  that  the  increase 
in  cost  of  living  factor  provides  for  the  different  condi- 
tions under  which  workers  live  at  the  present  time." 

In  other  words,  an  engine  lathe  operator,  who  drew 
25  cents  an  hour  in  1905,  must  draw  at  least  4^^>4  cents 
an  hour  at  the  present  date  to  live  at  the  same  standard. 
Method  Adoi-ted  in  1916 

Referring  to  the  statement  of  the  problem,  we  first 
considered  that  the  relation  the  research  bears  to  the 
problem  of  adequate  and  equitable  wage  pa\  nicnt  to  the 
workers  depends  on  the  accuracy  of  the  data ;  in  other 


words  the  value  of  a  research  depends  upon  its  being 
bastd  on  fact. 

Reconsidering  the  various  items  involved  in  the  1916 
research  in  regard  to  territory  we  reviewed  the  files 
of  employees  and  found  that  the  majority  of  them  live 
within  a  radius  of  one  or  possibly  three-quarters  of  a 
mile  from  the  plant.  From  our  knowledge  of  the  per- 
sonnel of  the  employees  it  was  decided  that  a  family  of 
five  is  typical,  and  that  the  family  consists  of  the  father 
as  the  sole  means  of  support,  the  mother  and  three  chil- 
dren. We  assumed  the  latter  to  be  two  boys  aged  15 
and  9,  respectively,  and  a  girl  aged  7,  although  the  cost 
of  living  for  children  does  not  vary  greatly  at  these 
ages  for  either  sex. 

From  interviews  with  a  number  of  workmen,  typical 
menus  for  the  four  mid-season  days  were  secured.  The 
menus  for  each  day  from  each  family  were  averaged 
until  we  obtained  the  normal  menu  shown  herewith. 
The  amounts  of  each  article  of  foods  consumed  each 
day  by  the  family  considered  were  then  carefully  com- 
puted and  estimated  from  the  data  given  us  bv  the 
workmen;  also  from  consultation  with  housewives  and 
standard  cookbooks. 

From  the  Eighteenth  Annual  Report  of  the  U.  S. 
Commissioner  of  Labor,  we  found  that  reckoning  the 
consuming  power  of  a  man  as  100  per  cent.,  the  woman 
consumes  80,  the  boy  of  15  to  80,  the  childe  10  to  13,  60, 
and  the  child  6  to  9  years  50  per  cent,  of  the  man.  This 
gives  a  total  consuming  power  for  the  family  of  3  7/10 
adult  males. 

Local  food  prices  in  the  markets  where  these  people 
trade  were  obtained  from  the  files  of  the  Syracuse 
Post-Standard,  and  also  through  consultation  with  the 
dealers  themsel\es.  Care  was  exercised  to  get  similar 
grades  and  quantities  for  the  years  compared,  and  our 
inability  to  do  this  in  some  instances  resulted  in  the 
substitution  of  similar  articles  about  which  there  was 
no  doubt. 

■On  the  daily  sheets  showing  menus,  were  put  the 
amounts  consumed  of  the  various  commodities,  milk 
was  figured  at  the  same  prices  throughout  the  year  due 
to  our  inability  to  obtain  the  price  variations  for  the 
seasons.  Retail  milk  prices  vary  but  little  through  the 
year  and  the  wholesale  prices  are  reflected  fairly  close 
in  the  prices  of  cheese.  Bread  prices  fluctuations  have 
been  included  in  flour,  lard  and  milk  as  it  was  not  pos- 
sible to  get  the  weights  of  the  loaves  from  season  to 
season  or  year  to  year.  To  wholesale  food  prices  used, 
we  added  the  usual  margin  of  profit:  Coffee,  8  cents 
per  pound,  flour  la^-S  per  cent.,  strawberries,  2  cents  per 
quart  over  crate  quotations. 

Sugar  was  calculated  at  wholesale  prices  as  it  varies 
so  slightly  from  retail  prices  and  is  most  often  sold  at 
actual  cost  as  a  trade  puller. 

Clothing  costs  were  obtained  from  estimates  of  .a 
number  of  workmen,  and  then  combined  to  amounts  re- 
quired for  a  family  of  five.  The  total  cost  for  this 
family  was  $220  per  annum,  and  on  the  average  income 
of  $1378  per  annum  amounted  to  15.9  per  cent,  of  the 
annual  budget.  (Chaplin  in  his  study  of  New  York 
City  families,  gives  $155.57  ■''^  ^'^^  clotliing  expense  for 
an  income  of  $1000  to  $1100  or  15,5  per  cent.  (See 
"Standard  of  Living"  by  Streightoft',  pages  174-175.) 

Local  coal  prices  were  obtained  for  April  of  each 
year  and  increased  10  cents  per  month  until  September. 
This  arrangement  prevailed  all  over  the  city  from  1902 
imtil  the  fall  of  19 1 6.  Striking  an  average  price  for 
the  year  and  using  actual  figures  for  the  tons  consumed, 
we  have  arrived  at  the  daily  cost  of  fuel.  Gas  for 
conking  and  lighting  was  also  included. 

The  figures  for  shelter  were  based  on  assessed  valua- 
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tions  and  the  ta.x  rate  prevailing  in  each  \ear.  They 
are  obviously  comparable  to  rentals  charged  by  land- 
lords, for  if  tax  rates  or  assessments  go  up  separately 
or  together,  rents  are  increased  accordingl)'.  The  tax 
rate  of  1915  of  S27.37  for  the  combined  city,  county 
and  state  ta.x  was  used,  and  it  was  not  seen  fit  to  reduce 
this  figure  to  the  one  for  the  current  year.  This  is 
estimated  by  city  officials  to  be  $2  less  per  $1000  due 
to  the  absence  of  the  direct  state  tax  in  1916.  It  has 
been  assumed  that  if  rents  did  go  up  according  to  the 
1915  tax  rate  there  would  be  no  reduction  in  rents  this 
year  due  to  the  absence  of  the  direct  state  tax,  but  that 
the  owners  of  renting  property  would  themselves  absorb 
the  increased  revenue. 

T.\BLE  4 
INCREASES  IN  FOOD  COSTS 


Per  Cent. 

Per  Cent. 

Per  Cent. 

of  Increase 

of  Increase 

of  Increase 

in  Food 

in  Food 

in  Food 

Costs  of 

Costs  of 

Costs  of 

Average 

Jan.,   1917, 

.\pril,  1917, 

Julv,  1917, 

Over 

Over 

Over 

Jan.,  1916 

-April.  1916 

Julv,  1916 

H.  H.  Franklin  Mfg. 

Co 

28.2 

31.2 

24 

27  8 

U.  S.  Government 

(weighted  average) , 

19.2 

33.1 

30  3 

27.5 

The  assessment  on  21  parcels  of  property  identical 
in  size  and  description  as  nearly  as  could  be  judged 
froin  the  city  records,  was  considered.  These  parcels 
are  all  located  on  the  city  streets  within  the  territory 
above  referred  to. 

Additional  items  in  the  cost  of  living  as  medical  at- 

Table  5 
SUMMARY  OF  FOOD  COSTS 


Day 

January  15 ...  . 

April  15 

July  15....:.. 
October  15. .  .  . 

Total... 
Aveiage 

365 
Average  x . 

300 


1905 


0.957 
1,071 
1.215 
1.17 


4.413 
1.103 


1915 


1.274 
1.303 
1.568 
1.68 


5.843 
1.46 


1916 


1.504 
1.502 
1.700 

1.85 


6.556 
1.693 


1917' 


1,929 
1.972 
2.108 
2.412 


8.421 
2.105 


Table  6 
TYPICAL  MENUS  FOR  EACH  SEASON 


January  15 

April  15 

July  15 

October  15 

Toast 
Coffee 

Hamburg  steak 
Oatmeal 

BREAK 
Wheat  cakes  and 

Maple  svrup 
("offee 
Oatmeal  &  toast 

FAST 

Scrambled  eggs 
Coffee 

Bread  and  butter 
Cookies  (mo- 
lasses) 

Potatoes 
Ham.  toast 
Coffee 
Cornmeal  mush 

Roast  pork 

Potatoes 

Boiled  onions 

Bread  and  butter 

Tea 

Baked  apples 

DIN 
Stewed  beef 
Potatoes 
Bread  and  butter 
Rice  pudding 
Parsnips 
Tea 

NER 

Round  steak 
Potatoes 
Fresh  peas 
Rhubarb  pie 
Bread  and  butter 
Tea 

Chicken  and 

biscuits 
Squash 
Carrots 

Biscuits,  butter 
.\pple  pie 
Tea 

Cheese  on  toast 

Potatoes 

Tea 

Bread  and  butter 

.^pple  pie 

SUP 
Fried  ham 
Scrambled  eggs 
Potatoes 
Bread  and  butter 
Sauce,  tea  &  cake 

PER 

Potato  salad 
Strawberries 
Cookies 

Bread  and  butter 
Tea 

Hash  (pot  roast) 

Sliced  tomatoes 

Bread  and  butter 

Tea 

Baked  apples 

tendance  such  as  incidental  to  the  raising  of  a  family, 
dental  work,  etc.,  have  not  been  included,  nor  other 
expenses  such  as  household  furniture,  insurance  or 
savings.  These  are  provided  for  by  the  finally  deter- 
mined percentage  rate  increase  in  which  food,  clothing, 
fuel  and  shelter  are  the  principal  items.  Pleasures,  lux- 
uries and  other  matters  of  personal  choice  can  be  taken 
from  premium  earnings.  Throughout  all  calculations 
it  was  considered  that  the  worker  must  bring  in  during 
the  300  working  da\s  of  the  year  sufficient  income  to 
provide  for  proper  sustenance  for  the  365  days  of  the 
}  ear. 

While    the    standardized    method    adopted    October, 

Table  7 
DAILY  FOOD  COST  FOR  JANUARY.  1915 


.\rticles 

Quantities 

Price  1916 

Price  1917 

Cost 

Per  Dav, 

1916 

Cost 

Per  Day, 

1917 

Sugar 

Butter 

Coffee 

Tea 

Oatmeal 

Hamburg 

Apples 

Potatoes 

Onions 

Milk 

1      lb. 

H  lb. 
5      cups 

Moz. 

1-2  lb. 
VA  lbs. 

Hpk. 
VA  qts. 
Iqt. 
Iqt. 

1      lb. 
4      lbs. 
1      lb. 
4      oz. 
1/12  doz. 

0.06 

0.32 

0  275 

0.50 

0.05 

0.115 

0.219 

0.281 

0.125 

0  095 

7.37 

0.07 

0  385 

0  275 

0.65 

0  065 

0.135 

0.25 

0.481 

0.22 

0.10 

10.54 

0.06 

0  107 

0  0343 

0.0156 

0.025 

0.175 

0.1095 

0.0527 

0.0312 

0.095 

0.0189 

0.54 

0.1775 

0.0294 

0.0354 

0.07 

0.128 

0.0343 

0.0203 

0.0325 

0.2025 

0.125 

0.09. 

0.055 

0.10 

Flour  for  pan- 
cakes, bread, 

cookies,  etc. . 
Roast  pork .  .  . 

Cheese 

Lard 

3.92 

0.135 

0.1775 

0.1175 

0.425 

3.92 

0.18 

0.235 

0.17 

0.60 

0.0268 
0.72 
0  235 
0  04 

0  05 

Totals. 

1.504 

1  9294 

=  28  2% 
increase 

1916,  was  followed  in  the  check-up  for  1917,  the  un- 
usual conditions  prevailing  at  that  time  have  made 
unusual  methods  necessary  to  check  in  every  possible 
manner,  the  accuracy  of  the  figures  obtained.  Two 
additional  methods  were  therefore  adopted  which  are 
new  to  the  1917  study. 

The  methods  adopted  in  1916  and  followed  in  1917 
are  reviewed  as  follows : 

I.  Wholesale  and  retail  market  reports  from  Syra- 
cuse newspapers. 

T.\BLE  8 
DAILY  FOOD  COST  FOR  APRIL  15 


Articles 

Quantities 

Price  1916 

Price  1917 

Cost 

Per  Day 

1916 

Cost 

Per  Day 

1917 

Butter 

Sugar 

Coffee 

Tea 

^Ib. 

1  lb. 
J^lb. 
Moz. 

3     lbs. 

.     5-^  doz. 

VA  lbs. 

2  qts. 
^Ib. 
Hlb. 

Hpt. 

1      lb. 

VA  qts. 
1      qt. 

0.325 

0.074 

0.23 

0.50 

0.13 

0.223 

0.195 

0.095 

0.08 

$32  ton 
plus  Ac. 
=  .021 

1.25  gal. 
5.975  plus 

nA7c  = 

6.72 

0.435 

0.085 

0.23 

0.65 

0.15 

0.31 

0.265 

0.10 

0.11 

$32  ton 
plus  Ac- 
=  021 

1.50 
11.85  and 

12M%  = 
13.23 

0.1083 
0  074 
0  0287 
0  0156 
0.^9 
0.1874 
0.2925 
0.19 
0.04 

0.0105 

0.0701 

0.01714 

0.05268 
0.0171 

0.145 
0.085 
0.0287 
0.0203 

Stew  beef 

Eggs 

Ham 

Milk         .... 

0.45 
0.258 
0.3975 
0.20 

Rice 

0.055 

Cornmeal 

Maple  synip . 

Flour  for  cook- 
ies, bread  and 
wheatcakes . . 

O.OIOS 
0.0937 

0  03375 

Potatoes 

Parsnips 

3.92 
0.45  bu. 

3.92 
3.05  bu. 
1.675bu. 

0  14296 
0  0523 

Totals.     . 

1  50202 

1.9726 

=  31.3^-0 
increase 
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2.  Syracuse  retail  grocers. 

3.  Syracuse  retail  coal  offices. 

4.  Syracuse  department  stores. 

In  addition  these  methods  peculiar  to  the  1917  check 
were  applied : 

By  consultation  with  working  men  of  the  H.  H. 
Franklin  Manufacturing  Company. 

1.  Five  married  men. 

2.  Five  single  men,  United  States  Government  figures. 

T.ABLE  9 
DAILY  FOOD  COST  FOR  JULY  15 


Articles 

Quantities 

Price  1916 

Price  1917 

Cost 

Per  Day 

1916 

Cost 
Per  Day 

1917 

Bacon 

Eggs 

Coffee 

Tea 

Round  steak 
Fresh  beets . . . 

Butter 

Peas 

Potatoes 

Milk 

Flour,  cookies, 
bread,  etc. 

H  lbs. 
Wi  doz. 

J^lb.. 
J^  oz.  daily 
IJ^lbs. 
3M  doz. 
1      lb. 
1      pk. 
11^  qts. 
1       qt. 

1  lb. 

,^2Pt. 

2  qts. 
7      ozs. 

1   bunch. 

0.1959 

0.27 

0.24 

0.50 

0.14 

0.45 

0.31 

0  95 

0.825 

0.095 
5.35  plus 
12H%  = 

9.60 

0.335 

0.36 

0.24 

0.65 

0.1725 

0.50 

0.41 

1.125 

0.34 

0.10 
11.88  plus 
12J4%  = 
13.36 

0.1462 

0  18 

0.03 

0.0156 

0.21 

0.1125 

0.31 

0.237 

0.1546 

0.095 

0.0244 

0.0562 
0.16 
0.0732 
0.01125 

0.2512 

0.24 

0.03 

0.0203 

0.2587 

0.125 

0.41 

0.14062 

0.0637 

0.10 

0.0340 

Molasses 

Strawberries.  . 

Lard 

Rhubarb 

3.92 

0.08 

0.1675 

0.125 

3.92 

0.55 

0.132 

0.274 

0.20 

0.0343 
0.264 
0.1198 
0  0166 

Totals.  . 

1.8159 

2  108 

%16% 
increase 

1.  Actual  retail  prices  obtained  from  the  Monthly 
Bulletin  of  the  United  States  Bureau  of  Labor  Statis- 
tics. 

2.  Weighted  average  increase  in  price  for  23  staple 
articles  of  food. 

Table  10 
DAILY  FOOD  COST  FOR  OCTOBER  15 


Articles 

Quantities 

Price  1917 

Price  1916 

Cost 

Per  Day 

1916 

Cost 

Per  Day 

1917 

Coffee 

Tea 

Potatoes 

Chicken 

Squash 

Apples 

Milk 

5  cups  = 
3^  lb. 

yi  oz-  daily 
1       qt. 

2J'2  lbs.  ■ 

1 

1      pk. 

IH  qts. 

4      ozs. 

1-1/12  doz. 

1  qt. 

6  ozs. 

2  lbs. 

VA  lbs. 
1       qt. 
1       lb. 

Jilb. 

0.24 

0.50 

0.306 

0.225 

0.0175 

0.219 

0.095 

0.3.S5 

0.40 

0.193 

0.1675 

9  603 

0.24 

0.65 

0.387 

0.29 
2H  to  4c. 

0.40 

0.11 

0.50 

0.55 

0.187 

0.265 
10.45  plus 
12^%  = 
11.75 

0.03 

0  0156 

0.0382 

0.6375 

0.0175 

0.219 

0.1425 

0.0887 

0.0333 

0.0241 

0.0632 

0.0489 

0.3075 
0.039 
0.135 
0.0105 

0  03 

0.0203 

0.0483 

0.725 

0.0325 

0.40 

0.165 

Butter 

Eggs 

Carrots 

Lard 

Flour  for  pic, 

0.125 
0.0458 
0.0234 
0.0990 

bread,  etc 

3.92 

0.205 
1.05 
0.135 
0.021 

0.399 

Ham 

Tomatoes 

Pot  roast 

Cornmeal 

3,92 

0.28 

1.375 

0.16 

0.03 

0.42 
0.0429 
0.16 
0.015 

Totals. 

1.85 

2.412  = 

30.3% 
increase 

GOVERXMEXT    FoOD   PRICKS 

Comparison  with  government  figures  of  food  prices 
for  23  staple  articles  of  food  averaged  for  the  entire 
United  States  is  very  interesting.  Our  figures  reflect 
only  local  conditions  while  government  figures  cover 
conditions   in  every  locality,  but  invariably  they  back 


our  statement  that  there  has  been  a  substantial  increase 
in  the  price  of  nearly  every  staple  food  product. 

The  government  submits'  no  monthly  clothing,  fuel, 
or  rental  prices.  Food  prices  from  tlie  Monthly  Bul- 
letin of  the  Bureau  of  Labor  Statistics  for  January, 
April  and  July,  1915,  1916  and  1917,  were  obtained,  and 
the  prices  of  23  of  the  principal  commodities  were 
listed,  the  actual  cost  set  down,  and  the  percentage  in- 
crease as  well.    These  percentages  were  then  multiplied 

Table  11 
FUEL  IN  OCTOBER 


Item 

Amount 

Price  Per  Ton  For 

.\nnual  Cost 

1916 

1917 

1916 

1917 

Chestnut  coal. 
Egg  coal 

1.5  tons 
7.0  tons 
25  M. 

$7.40 

7.40 

Sl.OOM. 

S7.60 

7.96 

Sl.OOM. 

Sll.lO 
51.80 
22.50 

$11.40 
55.72 
22.50 

.Annual  Cost  Total.  . 

S85.40 

$89.62 

Daily  Cost 

SO. 284 

$0,298 

Item 

.\mos 
Coal  Co. 

Millspaugh 
&Co. 

Carrier 
Coal  Co. 

1916 

1917 

1916 

1917 

1916 

1917 

Chestnut  coal .... 
Egg  coal 

S7.20 

7  45 

$7.75 
8  10 

$7.20 

7.45 

$7.60 
7  90 

$7.20 

7,35 

$7.50 
7  90 

by  the  weight  gi\en  by  the  government  showing  the 
relative  importance  of  the  various  articles  of  food  in 
the  average  family  budget.  These  figures  are  based 
on  a  government  investigation  of  the  annual  food  ex- 
penditure for  141 5  families  in  the  North  Atlantic  States, 
made  in  1901.  The  summation  of  these  weighted  aver- 
ages, divided  by  the  sum  of  the  total  weights,  gives  us 
our  percentage  increase  for  the  entire  food  expenditure 
of  an  average  family. 

The  close  check  between  government  figures  obtained 
by  this  method  and  the  local  figures,  is  shown  by  the 
fact  that  the  average  increase  in  food  prices  from  Janu- 
ary, 1916  to  July  15,  1917,  is  shown  by  the  government 
weighted  average  of  27.8  per  cent,  against  the  local  av- 
erage of  27.5  per  cent.  Taken  in  shorter  periods,  the 
percentages  differ,  but  over  the  entire  period  the  fig- 
ures almost  coincide.    See  Table  4. 

Checking  Rental  Increa-Ses 

In  the  parcels  of  property  examined  last  )ear  there 
were  but  three  on  which  the  1917  assessment  was  ahead 
of  1916.  This  is  no  indication  of  the  real  increase  in 
rents  in  the  city  due  to  several  causes.  From  all  sources 
jjossible,  the  following  reasons  are  cited  as  having  in- 
creased rents  from  20  to  25  per  cent. : 

A.  Scarcity  of  flats  and  houses  because  of  the  in- 
creased number  of  people  coming  steadily  into  the  city 
for  the  past  year  to  take  advantage  of  the  high  wages 
paid  by  manufacturers. 

B.  Owing  to  the  25  per  cent,  increase  in  the  cost  of 
building  materials,  not  to  mention  labor,  a  house  that 
could  be  erected  one  year  ago  for  $5000  now  costs  $700x3 
and  everything  in  proportion,  so  that  fewer  new  houses 
or  flats  are  being  erected. 

The  general  basis  of  the  increase  has  been  as  follows: 
S12  flats  rai.sed  to  $14,  $16  and  $17  flats  raised  to  $20, 
S20  flats  raised  to  $25. 
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Table  12 
TAX  RATES  INCLUDE  CITY,  COUNTY  AND  STATE  TAXES 


Lot  No. 

.\ssessment 

Taxes 

Per  Cent. 

Increase  of 

1916  over 

1905 

Per  Cent. 

Street 

1905 

1916 

1917 

1905 
S20.70 

1916 

$24.52 

1917 

$25.57 

1917  over 
1905 

Clifford 

544 
546 
618 
620 
727 

10.1 

425 
417 
405 

72 
108 
104 
100 

81 

118 
116 
86 
98 

342 
.544 

1400 
1500 
2000 
1000 
700 

800 

700 
1000 
1000 

900 
1100 
800 
900 
1200 

800 
800 
1200 
1200 

2000 
2600 

2100 
2150 
2800 
2000 
1250 

1200 

1200 
1550 
1900 

1200 
1400 
1000 
1800 
3000 

900 

900 

1.500 

1900 

2200 
5100 

2100 
2150 
2800 
2000 
1250 

1200 

1200 
1550 
2000 

1200 
1800 
1000 
1800 
3000 

1100 
900 
1500 
1900 

2200 
5300 

S28.98 
31.05 
41.40 
20.70 
14.49 

16.. 56 

14.49 
20.70 
20.70 

18.63 
22.77 
16.56 
18.63 

24.84 

16.56 
16.-56 

24.84 
24.84 

41.40 
53.82 

$51.49 
52.72 
68.65 
49.04 
30.75 

29.42 

29.42 
38  00 
46.59 

29.42 
34.35 
24.52 
44.12 
73.56 

22.07 
22.07 
36.78 
46.59 

53  94 
125  05 

$53.70 
54.98 
71.60 
51.14 
31  96 

30.68 

30.68 
39.63 
51.14 

30.68 
46.03 

25.57 
46.03 
76.71 

28.13 
23.01 
38.36 
48.58 

46.26 
177.33 

43.7 
41.1 
39.6 

57.7 
53.8 

43.7 

50.7 
46.5 

55.55 

36.6 

33.7 
32.4 

57.7 
66.2 

24.9 
24.9 
32.4 
46.6 

23.2 
56  9 

46. 

43.5 

42.1 

59.5 

54.6 

46. 

52.7 
47.7 
59.5 

39.2 

50.5 
35.2 
59.5 
67.6 

41.1 
28.0 
35.2 
48.8 

26.4 
69.6 

Elliott 

Rich        

Palmer 

(mostly  vacant  1905) 

Percentage  of  increase  of  1917  over  1916 3.3'' 


The  increased  costs  of  building  are  clearly  shown  in 
figures  from  the  City  Bureau  of  Buildings,  as  follows : 


1916 

1917 

1916 

1917 

New  Buildings 

Remodeled 

1022 
1021 

952 

770 

$3,909,780 

785,258 

$2,787,997 
1,260,720 

These  figures  seem  to  indicate  that  remodeling  was 
much  cheaper  than  putting  up  new  structures  to  meet 
the  increased  demand  for  houses  by  industrial  workers. 

It  was  generally  agreed  among  real  estate  men,  that 
the  rents  on  the  East  side  of  the  city,  that  is  on  streets 
adjacent  to  the  Franklin  works,  was  less  than  other  sec- 
tions, owing  to  the  large  number  of  foreigners  who  have 
bought  property  in  this  district,  thus  depreciating  its 
value  for  rental  purposes. 

Information  from  the  Workmen 

From  the  workmen  questioned  there  was  general 
agreement  that  rentals  had  increased  about  25  per  cent. 

No.  I  stated  that  his  house  rent  went  from  $12  to  $15 
per  month,  or  25  per  cent. 

No.  2  stated  he  lives  in  the  same  house  as  last  year 
and  pays  $13  now  against  ,Si2  a  year  ago,  or  8  per  cent, 
mcrease. 

No.  3  had  no  increase. 

No.  4,  a  single  man,  paid  $1.50  for  his  room  in  1916, 
now  he  pays  $2,  or  a  25  per  cent,  increase.  This  same 
man  paid  $4  per  week  for  board  in  igi6  and  $5  in  19 17, 
or  a  25  per  cent,  increase. 

No.  5,  a  single  man,  pays  $2  for  a  room  that  last  year 
cost  $1.75,  or  a  12}/,  per  cent,  increase.  In  board  he 
had  a  37  K'  P^''  cent,  increase. 

Method  of  Checking  by  the  Workmen 

The  question  was  frankly  put  to  the  ten  workmen  in 
the  factory  as  to  the  actual  prices  they  had  paid  for  va- 
rious articles  of  food  and  clothing  during  the  past  year 
as  compared  with  the  year  previously.     Only  men  of 


tested  veracity  and  supposedly  careful  spenders  were 
included  in  this  list  and  answers  showed  a  wide  di- 
vergence as  to  the  prices  paid,  showing  clearly  the  abil- 
ity of  the  housewife  as  a  manager  and  careful  buyer. 
For  example:  These  purchasers  showed  the  price  of 
chicken  to  range  from  30  to  40  cents  per  pound  from 
1916  to  1917.  Our  figures  show  a  rise  of  from  22^/2  to 
29  cents,  about  equal  in  percentage,  but  considerably 
less  in  price.  The  retail  figures  were  obtained  from  the 
North  Side  Farmers'  Market. 

In  nearly  every  instance,  there  is  a  substantial  agree- 
ment between  the  working  men  and  our  figures  in  re- 
gard to  meat  prices — perhaps  the  most  important  single 
item  in  the  food  expense  of  the  ordinary  family. 

In  the  clothing  line  the  women  were  invariably  agreed 
on  a  heavy  increase  in  the  cost  of  the  price  of  coats  for 
theinselves.  According  to  the  most  careful  estimation, 
coats  of  the  same  quality  as  two  years  ago,  can  be  pur- 
chased for  the  same  or  less  money,  the  seeming  increase 
in  cost  being  due  to  the  increasing  demand  for  fine  qual- 
ity and  scarcity  of  cloths. 

The  increased  cost  of  living,  as  shown  b\-  our  figures, 
cannot  be  taken  as  an  indication  for  every  family. 
There  is  an  e.xtremel}'  wide  divergence  in  the  family 
ex:penses  as  shown  by  the  various  women  questioned. 
The  extent  to  which  this  is  true  is  very  well  put  in  a 
study  published  November,  1917,  in  the  Atnials  of  the 
American  Academy,  and  entitled  "Food  Prices  \"ersus 
Wage  Increases."  The  conclusions  given  there  are  for 
the  City  of  Philadelphia,  but  they  reflect  women  buyers 
in  all  other  parts  of  the  United  States. 

PuRCH.\siNG  at  Cheapest  Prices 

One  of  the  greatest  factors  in  the  struggle  of  the  av- 
erage working  family  against  the  ever-increasing  price 
in  food,  clothing,  etc.,  is  the  ability  of  the  housewife  to 
.^hop  economically  and  avoid  wastage.  There  is  ofttimes 
a  large  discrepancy  in  the  prices  charged  for  meats 
and  foods  in  various  sections  of  the  city.  For  instance, 
hamburg  steak  w-as  quoted  at  three  down-town  markets 
for  14  cents  per  pound,  and  in  three  outlying  markets 
on  the  same  day,  the  average  was  20  cents.     The  nat- 
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ANALYSIS  OF  CLOTHING  COSTS  FOR  ADULTS 
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Winter  overcoat . . . 

Raincoat 

Suit 

Work  pants 

Work  shirts 

Underwear,  heavy  wool 
Underwear,  light .  . 


Hats,  soft 

Hats,  straw. . . 

Cap 

Shoes 

Night  shirts.  .  . 

Socks 

Rubbers 

Sweater  vest. . 
White  shirts.  .  , 
Handkerchiefs . 

Neckties 

Linen  collars. . 
Suspenders ... 


Total  per  year . 
Mother 


Coat,  heavv,  3  years 

Suit .' 

Work  dress 

Afternoon  dress 

Shirt  waists 

Shoes 

Hats 

Night  gowns 

Corsets 

Stockings 

Shirts,  woolen 

Underwear,  heavy .    . 
Underwear,  light ... 

Rubbers 

Handkerchiefs 

Gloves,  dogskin 


Total  Der  year . 


1905  and 

19LS 

Quality 

Shown  b\ 

Price 


$15  00 
5  00 
15  00 
2.00 
.50 
2.00 

1  00 

2  00 
1.50 
1. 00 
2.50 

.50 
.15 
.90 

3  00 
1.00 

.125 
.25 
.15 
25 


S15  00 

15,00 

1.00 

1.50 

1.00 

3.00 

3.00 

50 

1.00 

.15 

1.25 

2.00 

.50 

.75 

.125 

1.00 


Chappell-Dyer  Co. 


S5  00 


.59 
2  50 
1  25 


4  00 
65 
19 

3  00 
1.25 
.15 
.25 
.15 
.35 


S19  50 

15.00 

1.25 

1.50 

.95 
5.00 
3.00 

.65 
1.25 

.19 
1.25 

.50 

''l5 
1.25 


S5.00 


1  00 
3.00 
1  50 


5  50 
.79 
,25 

4^50 
1.35 
.20 
.35 
.20 
.39 


Besse  Sprague  Co. 


5.00 
5.00 
1.50 
1.98 
1  00 


1.00 
1.50 

.25 


815  00 
15  00 
2.00 

2  00 

1  00 

2  00 
l.SO 

1  00 

2  50 
.50 
.15 

90 

3  00 
1.00 

.125 
,25 
.15 
.25 


1917 


S18.00 
5.00 
16.50 
2.50 
.70 
2.50 
1.25 

2.50 

1  50 

1  00 

4  00 

.65 

.20 

1  00 

4.00 

1.15 

.20 

.25 

.20 

.35 


E.  N.  Edwards  Co. 


1916 


815.00 
5.00 
15.00 
2.00 
65 
2.50 
1.25 

2.50 

1.50 

1,25 

3.00 

.65 

.19 

.90 

4.00 

1.25 

.15 

.25 

.15 

.35 


819  50 
15.00 
1.25 
1.50 

5  00 

4  00 

60 

■  1.25 

19 

1.50 

1.35 

.59 

.75 

.15 

1.15 
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820  to  822 

5  00 

18  00 

3.50 

.98 

3  50 

1.75  to 

1  98 

3  00 

1.50 

1  50. 

4.00 

.98 

.29 

1.10 

6.00 

1.35 

20 

25 

^26 

.50 


819  50 
19  50 

1,50 
1  98 


1  50 
,25 

1.98 

2.00 
.89 
.90 
.20 

2.00 


1917 
Unit  I 
Price 
Taken 


818.00 
5.00 
18.00 
3.00 

.35 

L50 

2  50 

1,50 

1  00 

4  00 

.65 

.25 

1.10 

5.50 

1.25 

165 

,35 

.20 

.35 


Quantitv 
Per  J 
Year 


819.50 
17.00 
1.50 
1.90 
1.00 
5  00 
4  00 
1.00 
1  50 

.25 
1  98 
1  98 

.79 

1  00 

20 

1.75 


3  vrs.  1 
1 
1 
2 
3 
2 
2 

1 

1 
1 
3 
2 
6 
2 
1 
2 
12 
4 
6 
2 


3  vrs.  wear 
1 
2 
2 
2 
2 
2 
3 
2 
6 
2 
2 
2 
1 

12 
2 


1916 


SS.OO 
2  00 

15.00 
4.00 
1.95 
5  00 
2  50 

2  50 
2  00 
1,25 

12  00 
1   18 

1  14 
1.80 
5.00 
2.50 
1.80 
1  40 
90 
.70 


S69.70 


S16  00 
15  00 
2,50 
3.00 
2  00 
10  00 
8.00 

1  80 

2  50 

1  14 
3.00 

2  50 
1   18 

75 
1  80 
2.30 


863.97 


S79.53 


816  50 
17  00 
3  00 
3  80 

2  00 
10  00 

8  00 

3  00 
3  00 
1  50 
3  96 
3  96 
1.58 

1  00 

2  40 
3.50 


S74.20 


ural  question  here  arises  as  to  why  the  housewife  does 
not  choose  the  cheapest  store,  considering'  the  general 
quahty  of  the  meat  to  be  the  same.  The  reason  is  that 
the  average  laboring  family  must  establish  credit  at 
some  store  so  that  in  case  of  sickness  or  lay-offs  their 
supply  of  food  will  not  be  cut  off.  For  this  privilege 
they  are  often  forced  to  pay  somewhat  higher  prices, 
but  it  is  considered  an  absolute  necessity  in  the  labor- 
ing man's  scheme  of  life. 

Another  factor  in  the  shopping  of  many  of  the  wo- 
men is  the  necessity  of  resorting  to  the  highly  expen- 
sive credit  clothing  parlors  for  clothes,  not  only  for  the 
men  and  women  of  the  family,  but  for  the  children  as 
well,  all  to  be  jiaid  for  on  the  installment  plan.  Most 
of  these  establishments  charge  from  25  to  35  per  cent, 
more  for  the  same  garment  than  if  bought  for  cash, 
figuring  on  the  length  of  time  needed  for  collections, 
the  risk  involved,  etc.  In  a  recent  interview  with  the 
proprietor  of  one  of  the  most  successful  of  these  es- 
tablishments, he  remarked  that  two-thirds  of  his  pat- 
rons were  from  families  of  the  manufacturmg  class. 


Unity  Versus  Trade  Unionism 
By  L.  L.  Warren 

General   Business    Manager,   Sherman    Sen  ice 
TRADE-UNION   is   an   association   formed    to 

further  common  interests  by  workmen  skilled 
'     in   a  trade.     Those  who  further  trade-union- 


ism attract  or  interest  others  in  a  common  cause, 
supposedly  based  upon  demonstrating  a  practical 
understanding  or  sound  judgment  in  such  a  move- 
ment. The  idea,  or  the  combination  of  such  factors 
as  may  exist  is  one  of  unity — simple  harmony,  the 
very  meaning  of  the  term  signifies  accord,  oneness. 

It  was  a  unionist  that  had  the  first  idea  of  our 
own  United  States ;  and  other  unionists  brought  the 
idea  into  realization.  Our  great  country  was  formed 
and  furthered  by  nothing  more  nor  less  than  the 
idealistic  principle  which  is  and  has  always  been 
beneath  trade-unionism. 

It  is  ridiculous  for  any  man  to  make  the  direct 
statement  that  he  does  not  believe  in  unionism,  that 
he  does  not  believe  in  organization  of  diversified  in- 
terests for  the  betterment  of  a  common  cause. 
Through  misconstruction,  lack  of  knowledge,  or  just 
plain  ordinary  egotism  men,  who  may  or  may  not  be 
employers,  and  who  seem  determined  to  apply  obso- 
lete and  inefficient  methods  in  the  carrying  on  of 
their  lines  of  endeavor  or  thought,  still  try  to  con- 
vince the  public  that  such  an  idea  as  unionism  is 
wrong  from  //  to  Z.  The  truth  of  the  matter  is  that 
in  many  instances  these  selfsame  individuals  are 
members,  active  or  otherwise,  of  various  organiza- 
tions which  really  have  the  same  original  ideas  of 
unity  that  is  included  in  the  category  of  the  trade- 
union. 

\\'ithout  Liking  time  to  attempt  to  verify  my  state- 
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ment,  I  believe  that  such  a  movement  as  trade- 
unionism  would  never  have  taken  place  had  the  em- 
ployers realized  that  eventually  they  would  be  com- 
pelled to  learn  what  the  relationships  of  human 
beings  amounted  to  in  the  conduct  of  their  daily  and 
business  existence.  I  do  not  believe  that  there  would 
ever  have  been  such  a  thing  as  the  phrase.  "Capital 
and  Labor"  if  employers  had  considered  all  men 
equal  and  had  foreseen  that  human  beings  could  not 
be  bartered  nor  controlled  as  the  horse  and  mule. 
One  cannot  exist  without  the  other — both  sides  know- 
it.  Today  these  two  —Capital  and  Labor — are  the 
pillars  of  the  industrial  world.  We  must  use  both 
to  get  where  we  hope  to  go. 

Our  President's  Great  Faith 
It  is  our  good  President's  faith  that  we  admire. 
Whether  we  are  an  employer  or  a  worker  we  know 
he  believes  in  us,  in  our  real  aims  and  ideas,  and  that 
he  is  with  us  in  spirit  and  deed.  Faith  and  the  op- 
portunity to  do  are  here  now ;  we  are  in  deadly  earn- 
est that  the  world  shall  have  and  enjoy  democracy 
and   fair   dealing   forevermore. 

We  all  differ  in  policy  to  a  certain  extent,  but  we 
do  not  differ  as  to  faith.  The  great  majority,  whether 
trade-unionistic  or  otherwise,  know  that  commercial, 
industrial  and  big  business  men,  not  the  grafting 
politicians,  can  and  will  combine  forces  and  win  the 
war.  And  we  know  also  that  sincere,  honest  busi- 
ness men  can  combine  forces  with  those  who  are 
students  of  political  economy,  and  with  no  other 
than  altruistic  ideas  as  their  guide  carry  on  success- 
fully. Why?  Just  because  of  the  faith  in  the  idea 
that  there  should  be  no  dividing  line  in  the  Golden 
Rule,  and  that  "all  men  are  equal." 

\\'hat  is  the  everyday  grievance  of  the  trade-union- 
ist? The  question  is  best  answered,  I  think,  as  sim- 
ply: "Conditions,  working  and  living  conditions." 
The  person  who  lives  as  the  result  of  physical  effort 
expects  and  requires  food,  shelter  and  clothing  and 
just  a  little  something  besides  for  the  inevitable  rainy 
day.  It  is  the  easiest  task  in  the  world  to  satisfy 
such  desires.  Ask  any  employer  and  he  will  agree 
that  such  would  not  be  hard  to  meet,  if  the  worker 
himself  would  produce.  Of  course,  I  do  not  mean  the 
employer  who  cuts  the  price  when  the  worker  shows 
an  increase.  Thank  God,  such  men  are  getting 
scarcer  every  day. 

The  Strike  Weapox  Destroys  Uxitv 
It  is  the  weapon  of  the  present  day  trade-unionist 
that  we  despise,  and  I  believe  the  majority  of  trade- 
unionist  feel  the  same  way.  The  only  reason  that 
it  is  a  part  of  the  ritual  of  trade-unionism  is  because 
of  the  effect  that  it  has  had,  the  readj^  proof  of  which 
is  always  the  appeal  of  the  professional  union  leader. 
It  is  apparent,  too,  that  the  use  of  the  strike  weapon 
has  also  proven  to  the  labor  leader  that  anything  that 
will  decrease  production,  such  as  the  shorter  working 
day,  the  limited  production  of  individual  workers  on 
specified  jobs,  the  equality  of  workers  without  con- 
sideration as  to  individual  production,  and  the  gen- 
eral recognition  of  the  union,  is  distinctly  advan- 
tageous to  the  cause  of  trade  unionism. 

Right  here  is  where  trade-unionism  is  wrong,  al- 
ways was  wrong,  and  always  will  be  so  long  as  it 
holds  up  the  standard  that  "might  be  right." 

Unity  is  knocked  in  a  cocked  hat  when  a  strike  is 
taken  into  consideration.  A  strike  is  about  the  far- 
thest thing  from  harmony  that  can  be  imagined,  yet 
it  remains  the  one  big  feature  of  unionism  as  it  is 


being  practiced  by  the  trades.  If  this  is  true,  is  there 
any  reason  why  anbody,  any  employer,  manufacturer, 
merchant  or  person  in  any  walk  of  life  should  not 
question  the  purpose  of  present  day  conditions  in 
labor?  It  is  apparently  the  correct  thing  to  call  a 
strike  in  almost  any  industry,  but  very  wrong  to  stop 
it  unless  the  employer  acquiesces  to  all  the  demands 
made. 

Whether  men  or  w'omen  belong  to  a  labor  union 
or  not,  the  majority  want  to  produce,  they  want  to 
do  all  they  can  for  their  land  and  the  world  at  large. 
There  is  not  a  man,  woman  nor  child  who  wants  to 
do  otherwise  if  of  just  ordinary  mentality — there  is 
not  a  doubt  in  the  world  of  all  this — we  all  want  to 
help.  But  the  radical  labor  leader,  the  fellow  who  is 
living  as  a  result  of  agitation,  through  the  muscular 
efforts  of  trade  unionists,  and  through  the  threat  of 
a  strike,  is  making  exorbitant  demands  continuously. 
He  is  preaching  that  the  strike  is  a  good  weapon — 
and  is  holding  up  production  by  causing  strikes  un- 
less the  employ^er  quickly  concurs  with  his  ideas  of 
hours,  wages,  who  may  be  employ^ed  on  the  job,  etc. 

A  few  friends,  possessed  of  a  depraved  mind, 
planned  and  formulated  a  damnable  system  that 
worked,  and  the  Central  Powers  are  the  result.  The 
Teutonic  people  are  mad  in  word  and  deed,  and  will 
be  brought  to  a  normal  mental  conditions  only 
through  cold  steel  and  hot  lead.  Life,  eft'ort,  money, 
faith  are  going  to  change  all  this  and  bring  the  in- 
sane war  leaders  to  their  knees.  Germany  called  a 
strike — the  biggest  in  history ;  she  split  the  unity  of 
purpose ;  she  forgot  how  to  associate  correctly.  The 
Central  Powers  made  exorbitant  demands  that  will 
never  be  met.  The  Union,  our  Union,  the  United 
States  of  America,  has  determined  that  shall  be  so. 

Private  Interests  Must  Step  Aside 

The  majority  of  workers  do  not  concur  with  the 
union  leaders  who  are  furthering  ideas  that  hold  up 
production,  who  preach  in  favor  of  the  strike.  If 
these  leaders  are  furthering  their  present  day  efforts 
for  no  other  purpose  than  to  gain  power,  if  they  are 
organizing  and  gaining  new  members  to  the  fold  for 
the  purpose  of  forcing  exorbitant  demands  through 
the  use  of  a  strike,  through  decreasing  the  produc- 
tion of  industr}'  and  through  taking  away  the  zeal 
and  happiness  that  comes  from  trying  to  earn  more 
by  doing  more,  the}^ — the  union  leaders — are  simply 
following  the  path  of  that  King  of  Hades,  Kaiser  Bill, 
and  are  pla\ing  a  losing  game.     It  won't  work. 

Did  you  ever  stop  and  think  what  would  happen 
to  labor  leaders  if  within  the  next  24  hours  every 
possible  demand  could  be  met  and  then  an  addi- 
tional 50  per  cent,  thrown  in  for  good  measure? 
Would  the  labor  leader  be  satisfied?  Would  he  still 
have  a  job  where  the  living  is  pretty  good  and  the 
physical  effort  small?  Would  the  trade-unionist  con- 
tmue  to  belong  to  the  union? 

On  the  other  hand,  would  not  these  same  radical, 
foolish  labor  leaders  continue  to  tell  their  following 
that  there  was  still  something  more  to  strike  for, 
something  more  that  they  could  get  by  threatening? 

If  these  labor  leaders  are  sincere,  if  they  are  patri- 
otic, why  should  they  not  combine  w-ith  the  employ- 
ers throughout  the  land  and  go  into  the  shops  along 
with  their  unionistic  followers  and  preach  produc- 
tion first,  last  and  all  the  time.  If  these  individuals 
can  be  so  successful  in  holding  up  production,  why 
not  use  them  as  builders  instead  of  destroyers.  Then 
would  individual  production  go  back  to  normal  and 
labor  turnover  take  a  turn  toward  the  proper  amount. 
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Everyone  realizes  the  need  of  storing  coal  during: 
the  summer  and  fall  for  the  needs  of  the  winter  months. 
So  this  article  is  devoted  to  the  problems  of  storing 
large  quantities  of  both  anthracite  and  bituminous, 
shotving  in  detail  methods,  machinery,  diagrams  of  ar- 
rangements of  trackage  and  files,  and  views  of  a  variety 
of  installations. 

Mr.   Henry  J.   Edsall   after   completing   his  cnginecr- 

SINCE  a  great  deal  more  coal  is  consumed  in  win- 
ter than  in  summer  it  is  necessary  to  keep  the 
output  of  the  mines  fairly  constant,  to  store  a 
certain  percentage  of  the  v^inter  suply  during  the 
summer  and  fall  months.  The  greater  difficulties  of 
transportation  in  winter  also  make  it  advisable  to 
handle  as  much  as  possible  of  the  winter  supply  dur- 
ing the  months  of  good  weather  and  to  store  as  near 
the  points  of  consumption  as  feasible. 

As  regards  domestic  coal  the  householders  help 
largely  in  the  solution  of  the  problem  by  storing 
quite  a  large  part  of  tlie  winter  supply  in  the  spring 
and  summer 
months.  To  the 
average  indi- 
vidual the  next 
in  importance 
to  the  domestic 
supply  is  that 
for  w  a  t  e  r 
works,  gas  and 
electric  plants 
and  transpor- 
tation compa- 
nies. Since 
these  public 
panics  are 
among  the 
largest  con- 
sumers, and 
since  their  con- 
tinuous opera- 
tion is  of  such 
especial  impor- 
tance    to     the 


w  rJiitiition  entered  the  engine  erecting  shops  at 
Cramp's  shipyards.  After  nine  months  in  that  posi- 
tion he  spent  about  one  and  one-half  years  in  several 
drafting  rooms  and  finally  entered  the  employ  of  the 
Link-Belt  Company  as  draftsman.  Tico  years  later  he 
went  to  the  New  York  office  as  estimator  and  sales- 
man and  after  three  years  returned  to  the  Philadelphia 
office  and  is  now  in  the  contract  department. 

proper  storage  facilities.  An  ample  coal  supply  is. 
therefore,  a  good  investment  and  most  modern  plants 
of  any  size  have  shown  foresight  in  this  respect  and  are 
well  equipped  for  taking  care  of  it. 

KixD  OF  Coal  Is  First  Question  in  Selecting 
Equipment 

The  first  thing  to  be  considered  in  selecting  a  coal 
handling  equipment  is  the  kind  of  coal  to  be  stored, 
whether,  if  it  is  bituminous  coal,  it  is  to  be  crushed, 
and,  if  so,  whether  the  crushing  is  to  be  done  before 
storing  or  when  it  is  reclaimed  for  use.     If  it  is  to  be 

stored  crushed, 
the     crushing 
can  be  done  at 
;"  the     point 

where  it  is  un- 
loaded and  be- 
fore it  is  dis- 
tributed to  the 
storage.  It  is 
then  ready  for 
immediate  use 
and  can  be  re- 
claimed from 
any  point  of 
the  reserve 
storage  and 
.sent  directly  to 
the  points  of 
T"(.  consumption. 
rZcl'  If.  on  the 
'*"  other  hand,  it 
is  desired  to 
store  it  as  run- 
public  and,  retroactively,  to  themselves,  the  insuring  of  of-mine  and  crush  it  just  before  it  is  used  it  is 
an  ample  supply  of  coal  for  all  emergencies  is  impera-  necessary  to  collect  it  from  storage  and  pass  it 
tive.  That  this  fact  is  quite  generally  appreciated  is  through  a  crusher  before  it  is  sent  to  the  consuming 
shown    by   the   almost   universal    provision    of    storage     units. 

facilities  which,  in  many  cases,  are  generous  in  size  Where  small  anthracite  steam  coal  is  used,  or 
and  of  good  design,  but  in  others  are  inadequate  for  where  the  ])ituminous  coal  is  purchased  already 
the  requirements       '  screened  to  the  proper  size,  the  necessity  for  crush- 

In  the  manufacturing  industries  the  requirements  ing  is,  of  course,  eliminated.  The  advisability  of 
vary  largely  according  to  the  amount  of  activity,  and,  storing  bituminous  coal  before  or  after  cru.shing  is 
since  activity  in  one  industry  usuallv  induces  activity  still  under  discussion,  but  the  arguments  in  favor  of 
in  other  industries,  the  demand  varies  decidedly  at  storing  it  after  it  is  crushed  seem  more  logical  than 
different  times.  \Vhile  the  importance  of  continuous  the  arguments  on  the  other  side,  since  the  large 
operation  may  not,  as  a  rule,  be  as  great  as  with  a  lumps  tend  to  form  air  pockets  which  give  a  better 
public  service  corporation,  still  a  closing  down,  even  supply  of  oxjgen  for  the  adjacent  particles  of  coal, 
for  a  short  time,  is  apt  to  be  an  expensive  experience.  This  is  especially  objectionable  if  there  is  a  large 
and  to  work  hardship  on  employees  and  clients.  In  percentage  of  fine  coal  along  with  the  lumps,  since 
addition  to  this,  any  great  increase  in  the  demand  this  tends  to  cause  heating  which  increases  the  oxi- 
for  coal  means  that  consumers  bid  against  each  other  dizing  effect  until  spontaneous  combustion  results, 
for  the  limited  supply  and  prices  go  skyward,  so  that  The  truth  of  this  has  apparently  been  proved  quite 
the  cost  mav  be  two  or  three  times  as  great  as  it  conclusively  in  some  cases  where  direct  comparison 
iNould  have  been  necessary  to  pay  if  there  had  been     was  i)ossible. 
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FIG.    2.      480,000-TON    DODGE    ANTHRACITE    COAL    STOKAGE    PLANT 
Philadelphia   &   Reading    Coal    and    Iron    Company,    Bridgeport,    Penn. 


In  coal  Stored  in  the  open  the  suli>hur  content 
seems  to  have  an  important  eftect  in  the  tendency  to 
heat,  as  any  moisture  present  tends  to  combine  with 
the  sulphur.  It  has  been  suggested  in  some  cases 
that  only  lump  coal  be  stored  in  the  open,  the  fine 
coal  being  screened  out  and  consumed  at  once.  This 
would  get  rid  of  the  fine  particles  which  offer  the 
greater  amount  of  surface  for  oxidization  and  the 
elimination  of  which  would  reduce  the  liability  to 
heating. 

The  depth  to  which  bituminous  coal  can  be  stored 
in  the  open  is  another  point  that  is  open  to  discus- 
sion and  varies  greatly  with  the  variety  of  coal  to  be 
stored.  Fires  occur  occasionally  in  very  shallow 
piles  but  the  usual  practice  is  to  store  it  from  i^  to 
25  feet  deep  and,  where  large  amounts  are  stored,  to 
arrange  so  that  if  a  fire  does  occur,  the  coal  at  this 
point  can  be  rapidly  moved  by  mechanical  means, 
spread  out.  and  the  tire  quenched. 


Where  the  coal  is  to  be  used  for 
a  boiler  house  the  usual  practice  is 
to  store  a  certain  amount  of  it,  say 
several  days'  supply,  in  an  overhead 
bin  so  that  it  can  be  delivered  by 
gravit\-  to  the  stoker  hoppers,  or  to 
larries  or  traveling  weighing  hoppers 
and  thence  to  the  stokers,  and  to 
arrange  a  reserve  suppl\-  in  an  out- 
side storage  as  convenient  to  the 
power  plant  as  possible,  with  me- 
chanical means  to  move  it  from  the 
reserve  to  the  active  storage  with- 
out going  to  too  great  an  expense 
for  the  transfer  equipment. 

Where  coal  is  received  by  rail  it 
is  usually  dumped  through  the  bot- 
tom doors  of  the  cars  underneath  a 
trestle,  or  into  a  pit,  and  then  dis- 
tributed over  a  larger  storage  area 
by  mechanical  means.  Where  a 
trestle  is  used  the  method  of  spreading  it  out  over 
the  storage  area  is  ordinarily  an  automatic  grab 
bucket  operated  by  a  locomotive  crane  or  bridge 
tramway.  The  same  equipment  can  then  be  used  to 
reclaim  it  from  the  storage  area.  Where  the  coal  is 
dumped  from  the  cars  into  a  pit,  a  similar  type  of 
equipment  is  frequently  used  to  pick  it  up  out  of  the 
pit  and  spread  it  over  the  storage  area,  or  it  can  be 
fed  to  a  conveyor  system  that  will  distribute  it  or 
pile  it  so  that  it  can  be  conveniently  distributed  by  a 
grab  bucket  equipment.  Sometimes  a  conveyor 
equipment  is  arranged  so  that  the  return  run  comes 
back  in  a  tunnel  underneath  the  pile  so  that  the 
stored   coal   can   be   fed  back   through  gates  to  this 


FIG.   3.      DODGE   RELOADER   FDR   ANTHRACITE    COAL 


diagram   of  circular  stor.\ge  system   with 
locomotint:  crane 
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FKi.    5.       100,000-TOX     CIKCULAK    STdRAGi:    PLANT 

GUI.K    SMOKELESS    COAL    COMPANY 

Sewell's  Point,   Virginia. 

lower  run,  or  a  separate  conveyor  is  installed  in  a 
tunnel  underneath  the  pile  to  be  used  for  reclaiming 
purposes. 


LKAIvt    EUUIPPED    WITH    3^-TON    BUCKET 
Laclede  Gas  Light  Company,   St.   Louis,   Mo. 

When  coal  is  received  by  water,  it  is  a  case  of  un- 
loading it  by  picking  it  up  out  of  the  boat  and  the 

almost  universal  practice  is  to  pick  it  up  with  a  grab 


FOl'    CIKCILAR    COAL    AND    COKE    STORAGE 
Nortnvvestcrn    Iron    Company,    Mayvillc,    Wis. 

bucket  operated  by  a  mast  and  gaff,  locomotive  crane, 
unloading  tower  Or  bridge  tramway.  Where  it  is 
unloaded  at  a  power  station  it  is  sometimes  elevated 
to  the  top  of  the  bin  in  the  grab  bucket,  passed 
through  a  crusher  anfl  then  delivered  to  a  distribut- 
ing system   over   Ihc  bin.      In   other  cases,  it  is  ele- 


vated only  a  short  distance  by  the  bucket,  then, 
after  passing  through  a  crusher,  it  is  fed  to  conveyors 
which  elevate  it  and  distribute  it  in  the  bins.  Where 
it  is  to  be  delivered  to  a  reserve  storage  plant  in  the 
open  it  can  be  handled  back  and  forth  by  a  grab 
bucket  equipment,  a  conveyor  equipment  or  a  com- 
bination of  the  two  arrangements. 

Stor.\gi-;  Plants  for  Sized  Anthr.vcite  Coal 
For  large  storage  plants  for  sized  anthracite  coal 
the  Dodge  system  is  very  frequently  employed.  This 
is  a  conveyor  system  with  the  conveygrs  arranged 
as  shown  in  Figures  I  and  2.  The  coal  is  piled  in 
large  conical  piles  containing  usually  30,000  to  60,000 
tons  each.  Two  piles,  with  two  delivery  conveyors 
and  one  reclaiming  conveyor  form  a  unit  and  all  of  the 
convevors  are  of  the  chain  and  flight  type.  Each 
delivery  conveyor  is  set  at  an  incline  of  27  degrees, 
the  angle  of  rest  of  the  coal  pile,  and  a  pair  of  light 
trusses,  connected  together  just  above  the  peak  of 
the  pile,  is  used  to  support  each  conveyor,  the  con- 
vevor  using  only  one  truss  and  the  other  one  being 
used  to  complete  the  triangle  that  makes  the  trusses 
self-supporting. 

The  coal  is  dumped  throughout  the  bottom  doors 
of  the  cars  into  a  track  hopper  and  fed  to  the  delivery 
conveyor  which  discharges  it  to  the  pile.  To  avoid 
dropping  the  coal  aii^  distance  and  causing  breakage 
the  pile  is  started  at  the  lower  end  of  the  conveyor 
and  close  to  the  ground  and,  as  it  increases  in  height, 
the  discharge  point  is  moved  up  the  conveyor  by 
pulling  up  a  steel  ribbon  which  forms  the  bottom  of 
the  conveyor  trough  and  which  is  unwound  from  a 
drum  at  the  foot.  The  reclaiming  conveyors  are  re- 
versible flight  conveyors  with  chains  and  wheels  set 
in  a  horizontal  instead  of  a  vertical  plane  and  each 
conveyor  is  pivoted  and  supported  on  circular  tracks 
at  the' ground  level.  The  pivot  point  is  back  near  the 
railroad  track,  and  just  back  of  this  point  the  con- 
veyor goes  up  an  incline  so  that  the  coal  can  be  de- 
livered over  screen  chutes  back  into  the  railroad  cars. 
The  swinging  of  the  conveyor  is  accomplished  by 
steel  cables  that  extend  from  the  pivot  point  out  to 
the  front  end  and  then  to  each  side  of  the  storage 
area  and  dead  ended  so  that  the  conveyor  can  be 
moved  in  either  direction.  The  outside  of  the  con- 
veyor trough  on  both  sides  is  left  open  so  that  when 
the  convevor  is  started  and  swung  against  either  pile 
of  coal  the  flights  get  behind  the  coal  and  push_  it 
■ilong  the  trough  and  up  the  incline  to  the  point 
where  it  discharges  over  the  screen  chutes  to  the 
cars.  Figure  3.  on  the  opposite  page,  shows  a  reclaim- 
int;  convexnr  in  operation. 

T,n  r.MiNors  Coal  Storac.k 
.\  svstcm  that  has  become  popular  for  storing  soft 
coal  in  large  amounts  is  the  circular  storage  system 
using  a  large  radius  locomotive  crane  equipped  with 
a  good  sized  grab-bucket.  This  system  is  shown  in 
iMgure  4.  The  coal  is  discharged  from  railroad  cars 
lo  a  central  point  which  is  also  the  centre  of  a  circu- 
lar track  svstcm  for  the  crane  to  operate  upon,  the 
radius  of  the  circle  being  the  same  as  the  operating 
])oint  on  the  circular  track.  The  bucket  picks  up  the 
coal  from  the  dumping  point  when  standing  at  any 
l)oint  on  the  circular  track.  The  bucket  picks  up  tne 
coal  and  bv  swinging  the  boom  it  can  be  deposited  at 
any  jioint  inside  the  circular  track,  or  at  any  ixiint 
outside  the  circular  track  so  far  as  the  boom  can 
reach.       The     illustration     shows    a     lOO-foot     radius 
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FIC.    8.      8o,lillO-TON    CIRCULAR    STORAGE   PLANT    WITH    8n-F00T 

RADIUS  CRANE  AND  2-TON  BUCKET 

Michigan     Alkali    Company,    Wyandotte,     Mich. 

crane  handling  coal  from  a  dumping  pit  between  two 
railroad  tracks,  and  by  piling  it  25  feet  deep  a  total 
storage  capacity  of  70,000  tons  can  be  obtained  if  the 
crane  tracks  are  finally  covered  up  as  the  crane  forms 
the  pile.  With  past  experience  to  go  by,  however, 
it  is  not  considered  good  practice  to  cover  up  the 
crane  tracks,  since  it  is  very  desirable  that  the  crane 
should  be  able  to  move  around  these  tracks  at  all 
times  and  be  able  to  reach  any  point  of  the  pile  in 
case  of  fire.  By  digging  out  the  coal  at  the  point 
where  the  fire  starts,  it  can  be  effectively  overcome 
with  little  labor  or  expense,  but  without  the  possi- 
bility of  digging  it  out  in  this  manner  fire  may  be- 
come quite  a  serious  and  expensive  menace. 

By  continuing  the  track  system  and  forming  more 
loops,  a  succession  of  storage  piles  can  be  made  by  a 
smgle  crane  so  that  the  amount  of  storage  obtainable 
is  limited  only  by  the  size  of  the  property.  ^^  hen 
reloading,  the  coal  is  picked  up  from  the  storage  pile 
by  the  bucket  and  loaded  directly  into  cars  or  hop- 
pers for  feeding  conveyor  systems  or  sometimes  into 
an  overhead  bin  for  coaling  locomotives  or  for  de- 
livering to  larries  or  cars  running  underneath  the  bin. 

Standard  circular  storage  plants  storing  run-of- 
mine  bituminous  coal  are  shown  in  Figures  5  to  8, 
inclusive.  Figure  9  shows  a  closer  view  of  one  of 
the  large  radius  cranes,  and  Figure  10  shows  a  five- 
yard  grab-bucket  digging  out  of  a  pit  between  two 
railroad  tracks. 

Boiler  Plants  and  Stor.^ge 

Figure  11  shows  a  design  of  a  boiler  room  with 
about  50,000  hp.  of  boilers  normal  rating  and  a  semi- 
circular reserve  storage  plant  of  about  55,000  tons 
capacity  directly  adjacent  to  the  boiler  room.  While 
50,000  hp.  is  the  normal  rating  of  the  boilers  they 
might  be  operated  at  twice  this  amount  and  the  total 
daily  coal  consumption  might  run  up  to  about  3,000 
tons  per  day.  As  a  rule,  however,  the  daily  consump- 
tion would  probably  not  be  over  2,000  tons  at  the 
most  and  the  conveyor  equipment  is  designed  with 
two  duplicate  systems  each  having  a  capacity  of  150 
tons  per  hour  or  300  tons  per  hour  total. 

The  coal  cars  come  in  on  two  railroad  tracks  and 
there  are  two  sets  of  track  hoppers  quite  widelv  sep- 
arated so  as  to  give  considerable  room  for  shifting 
cars  in  between  the  two  sets  of  hoppers.  This  ar- 
rangement allows  four  cars  to  be  unloaded  at  one 
time,  thus  making  it  easy  to  unload  the  coal  at  the 


TIG.    9,       ILOSK     MEW     OK    LARGE     RADIUS     CRANE 

desired  rate.  Underneath  each  set  of  track  hoppers 
there  are  two  double  reciprocating  feeders,  that  is, 
one,  under  each  track,  each  double  feeder  delivering 
to  an  apion  cnnve\or  running  over  to  one  side  and 
delivering  the  coal  to  a  crusher.  Atter  passing 
through  the  crusher  the  coal  goes  into  an  inclined 
flight  conveyor  of  the  double  strand  roller  chain  type 
with  24  X  12-inch  flights,  the  flight  conveyors  from 
either  side  delivering  at  the  upper  end  to  two  other 
flight  conveyors  running  at  right  angles  to  the  tracks 
and  discharging  into  the  overhead  coal  bins.  The 
overhead  bins  are  located  between  the  two  sections 
of  the  boiler  house  and  underneath  the  bins  there 
are  larry  tracks  running  to  both  sides  so  that  the  coal 
can  be  drawn  out  of  the  bins  into  the  larries,  run  into 
the  boiler  room  and  delivered  to  the  stoker  maga- 
zines. The  center  bin  of  800  tons  capacity  delivers 
to  two  larrv  tracks  for  a  double  firing  aisle  with  boil- 
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J"IG.    II.       S5,0O0-T0N    SEMI-CIRCULAR    STORAGE   PLANT    ADJACENT 

TO   POWER  PLANT    WITH    CONVEYOR   SYSTEM   FOR   DELIVERING 

TO   OVERHEAD   BINS   AND   LARRIES    FOR    TRANSFERRING 

TO    STOKER    MAGAZINES 

ers  on  each  side  and  the  outside  bins,  each  of  400 
tons  capacity,  deHver  to  single  larry  tracks  for  single 
firing  aisles. 

In  between  the  track  hoppers  the  railroad  tracks  ' 
are  spread  to  give  room  for  a  dumping  pit  of  proper 
size  for  digging  coal  with  a  five-yard  grab  bucket. 
The  railroad  cars  dump  their  coal  into  this  pit  and 
the  locomotive  crane  digs  it  out  with  a  grab  bucket 
and  spreads  it  over  the  storage  area.  When  the  coal 
is  to  be  reclaimed  the  crane  moves  around  a  little 
to  one  side  or  the  other  so  that  it  can  pick  up  coal 
from   the   storage   pile  and   dump   it   into   the   track 


J.     13.       I00,000-TON    CIRCULAR    STORAGE    PLANT    WITH     CONVEYOR 

SYSTEM     FOR    FORMING    DIGGING    PILES    AND    FOR    CONVEYING 

FROM    RAILROAD    CARS    OR    STORAGE   TO    OVERHEAD    BIN,    AND 

TWO    ITO-FOOT    RADIUS    CRANES    EQUIPPED    WITH 

S'/2-VARP    GRAB    BUCKETS 


end  of  the  building  and  the  larries  run  from  under  the 
bin  into  the  firing  aisles  in  one  direction  only,  in- 
stead of  having  the  bin  in  the  center  with  firing  aisles 
on  both  sides. 

In  this  design  there  are  also  double  tracks  and  two 
pairs  of  double  track  hoppers  under  each  track  so 
that  four  cars  can  be  unloaded  at  one  time,  but  the 
track  hoppers  are  all  close  together.  The  coal  is  fed 
by  reciprocating  feeders  to  crushers  and  then  goes 
to  one  of  the  two  inclined  flight  conveyors  running 
at  right  angles  to  the  track  and  delivering  at  the  end 
either  to  two  inclined  belt  conveyors  to  the  over- 
head bin,  or  to  conical  piles  on  the  ground,  from 
which  the  coal  is  picked  up  by  the  grab  bucket  oper- 
ated by  the  locomotive  crane,  and  spread  over  the 
storage  area.     It  will  be  noted  that  by  delivering  the 
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FIG.    12.      55,000-TON   SEMI-CIRCULAR   STORAGE   PLANT   ADJACENT 

TO    POWER    PLANT    AND    CONVEYOR    SYSTEM     FOR    FORMING 

DIGGING   PILE   FOR  GRAB   BUCKET  AND  FOR   HANDLING 

TO   OVERHEAD  BIN 

hoppers  to  be  handled  through  the  crushers  and  de- 
livered by  the  conveyor  system  to  the  overhead  bins. 
This  makes  a  complete  equipment,  with  duplicate 
conveyors  all  the  way  through  and  with  a  minimum 
amount  of  expense  for  overhead  bin  construction 
since,  by  placing  the  bins  between  the  two  sections 
of  the  boiler  room,  thev  arc  made  to  do  double  duty 
by  serving  both  sides  and  the  length  of  distributing 
conveyors  over  them  is  reduced  to  a  minimum. 

Figure  12  shows  a  design  for  a  boiler  room  of 
about  the  same  size  as  the  one  just  described,  but  in 
this  case  the  overhead  bin  is  extended  all  along  the 


FIG.     14.       I2O,0Q0-T0N    CIRCULAR    STORAGE    PLANT    FOR    ANTHRACITE 

STEAM    COAL    AND    CONVEYOR    SYSTEM    FOR    HANDLING    FROM 

RAILROAD    CARS    OR    STORAGE    TO    LOCOMOTIVE    COALING 

STATION 


Del,i\ 


&  Hudson  Co..  Onconta.  N.  V. 


coal  to  piles  above  ground,  from  which  it  can  be  dis- 
tributed by  the  crane,  the  digging  ]iit  is  eliminated. 
When  the  coal  is  to  be  reclaimed  it  is  handled  by  the 
crane  back  to  a  feeding  hopper  over  the  foot  of  the 
inclined  belt  conveyors  and  the  inclined  machines 
take  it  up  and  deliver  it  to  the  distributing  belt  con- 
\eyors  which  distribute  it  in  the  overhead  bin. 

In  Figure  13  is  shown  the  coal  handling  and  stor- 
age equipment  of  the  j)ower  yilant  at  one  of  the  large 
])Owder  plants.  The  i)ower  plant  is  somewhat  ccn- 
trallv     located     .'imong    the    powder    manufacturing 
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buildings  but  it  was  found  desir- 
able to  kee|i  the  railroad  tracks 
over  on  the  cds^e  of  the  property, 


so  that  there  is 
a  distance  of 
about    900    feet 


4'm 


FK;.     15.      50,000-TOX     riKCTLAR     STORAGE    PLANT    FOR    BITUMINOUS 

coal  at  eriql'ette  making  plant  and  60,000-ton 
douge  plant  for  briquettes 

Virginia   Navigation    Coal    Company,   Norfolk,    Va. 

from  the  railroad  tracks  to  the 
coal  bin  at  the  power  plant.  This, 
however,  makes  an  excellent  place 
for  the  reserve  coal  storage  plant 
which  is  designed  to  take  care  of 
100,000  tons  with  the  coal  pilec 
16  feet  deep  and  without  covering 
the  crane  tracks.     Since  the  boiler 


fig.      10.       50.(«X1-10N      LikCULAR      .STOKAuH     I'L.VNT      WITH      L'dXVEVi 
SYSTEM    FOR   DELIVERING   TO  OVERHEAH   BINS   IN   POWER  PLANT 


belt  conveyors  over  the  bins,  of  which  there  are  two 
running-  in  each  direction  from  the  central  point. 
When  the  coal  is  to  be  delivered  to  storage  it  is  dis- 
charged at  the  end  of  one  of  the  belt  conveyors  out 
into  the  pile  alongside  of  one  of  the  concrete  silos, 
and  the  cranes  dig  it  up  with  the  grab  buckets  and 
distribute  it  over  the  storage  area.  Each  concrete 
silo  serves  as  a  support  for  the  head  machinery  of 
one  belt  conveyor  and  the  foot  machinery  of  the  next 
and  makes  it  possible  to  feed  the  coal  out  into  the 
digging  pile  through  an  opening  in  the  silo  and, 
when  it  is  being  reclaimed,  through  another  opening 
to  a  feeder  which  delivers  it  to  the  foot  of  the  next 
belt  conveyor.  There  is  a  duplicate  system  of  belt 
conveyors  all  the  way  through,  each  system  having  a 
capacity  of  300  tons  per  hour.  The  crushers  have  a 
capacity  of  150  tons  per  hour  each.  The  iio-foot 
radius  locomotive  cranes  are  equipped  with  55^2- 
yard  buckets  and  are  each  capable  of  handling  200 
tons  of  coal  per  hour  and  more  under  favorable  con- 
ditions as  regards  location,  etc, 

A  L.ARGE  .\XTHRACITE  StoR.XGE  PiANT 

In  some  cases  a  large  radius  locomotive  crane, 
(.-([uipped  with  a  grab  bucket,  makes  an  excellent  ma- 
chine for  storing  anthracite  steam  coal.  An  installa- 
tion of  this  kind  is  shown  in  Figure  14,  this  being  a 
]ilant  operated  by  the  Delaware  &  Hudson  Company 
at  Oneonta,  N.  Y.,  which  is  used  in  connection  with 
a  locomotive  coaling  station.  The  coal  is  dropped 
from  the  cars  into  a  track  hopper  and  handled  by- 
conveyors  to  a  central  digging  point  for  the  locomo- 
tive crane  bucket.  A  pile  on  the  ground  is  formed  at 
this  point  so  that  the  coal  can  be  picked  up  by  the 
l)ucket  and  distributed  by  swinging  the  boom  of  the 
crane.  As  there  is  practically  no  danger  of  fire  with 
this  coal,  it  can  be  piled  deep  and  the  crane  tracks 
can  be  covered.  The  depth  of  the  pile  in  this  case  is 
=;o   feet    and   a   large   amoimt   of   storage   can   be   ob- 


house  is  .still  larger  than  the  ones  just 
described  and  the  coal  consumption 
correspondingly  greater  it  was  de- 
cided to  bring  the  coal  trains  in  on 
three  tracks  instead  of  two.  There 
is  a  system  of  belt  conveyors  run- 
ning through  the  center  of  the  coal 
storage  plant  and  on  each  side  of 
the  center  there  is  a  set  of  track 
hoppers,  each  set  accommodating 
four  coal  cars,  so  that,  if  necessary, 
eight  cars  can  be  unloaded  at  the 
same  time.  Underneath  each  set  of 
track  hoppers  there  are  two  apron 
feeders  delivering  to  crushers  out  at 
one  side  of  the  track,  and  from  the 
crushers  the  coal  goes  to  inclined 
belt  conveyors  running  up  to  a  cen- 
tral point  above  ground  and  deliv- 
ering to  the  first  one  of  the  longi- 
tudinal belt  conveyors  which  run 
over  to  the  power  plant.  The  lon- 
gitudinal belt  conveyors  are  di- 
vided into  three  units,  so  as  to 
make  two  central  digging  points 
for  the  iio-foot  radius  locomo- 
tive cranes,  and  when  the  coal  is  going  directly  to 
the  overhead  bin  at  the  power  plant  it  is  discharged 
from  one  belt  to  the  next  until  it  reaches  the  top  of 
the  coal  bin  where  it  is  lk'li^■ere(l  to  the  distributins; 


.iHiii-TON    PITIMINOUS    CO-'KL    STOR,\GE   PLANT   WITH    T\\(i     lOO-FOOT   RADIUS 
IIPEI)    WITH    3!/-T0N    GRAB    BUCKETS    AND    CABLE    RAILWAY    FOX    HANDLING 
BETWEEN    BOATS    AND    STORAGE 


tained  for  the  amount  of  area  covered.  There  are 
two  sets  of  circular  crane  tracks,  one  with  a  radius 
of  no  feet  from  the  center  of  the  digging  pile  so  that 
the  crane  can  reach  this  pile  from  any  point  on  the 


Septembev,  igij^ 


COAL  STORAGE  IN  LARGE  QUANTITIES 


199 


FIG.    l8.       I0O,0O0-T0N    BITUMINOUS    COAL    STORAGE    PLANT    WITH 

I  ID-FOOT  RADIUS  CRANE  AND  CONVEYOR  AND  CABLE  RAILWAY 

SYSTEM    FOR    HANDLING  FROM    BOATS   OR    STORAGE   TO 

RAILROAD    CARS 

American    Brass   Company,    Bridgeport,    Conn. 


circle,  and  the  other  at  a  radius  of  lOO  feet  greater 
so  that  when  the  outside  pile  is  to  be  filled  up  the 
crane  moves  around  to  the  outside  track  and  re- 
handles  the  coal  out  into  the  outside  part  of  the  stor- 
age. This  makes  two  handlings  of  the  coal  for  this 
part  of  the  storage,  but  as  long  as  the  daily  require- 
ments are  not  too  great,  it  is  just  as  well  to  have  the 
crane  in  almost  constant  operation  as  to  have  it  idle, 
and  this  rehandling  of  the  coal  avoids  the  necessity 
of  greater  expense  for  additional  equipment. 

When  the  coal  is  loaded  it  is  reclaimed  by  the 
bucket  and  delivered  to  a  loading  hopper  on  a  tower 
at  the  center  of  the  digging  pile,  or  just  about  at  the 
center.  From  this  hopper  it  is  fed  to  an  inclined 
flight  conveyor  which  takes  it  across  a  bridge  over  a 
number  of  railroad  tracks  to  the  coaling  station, 
where  it  is  delivered  to  a  distributing  flight  conveyor 


Total  Cap^ilt^cf 
Coa/ Storage  Pile 
50,000  Tons 


FIG.    19.      50,000-TON    BITUMINOUS    COAL    STORAGE    PLANT    WITH 

UNLOADING    TOWER    FOR     HANDLING    FROM    BOATS,    CONVEYOR 

SYSTEM     FOR    DELIVERING    TO    OVERHEAD    BIN     IN     POWER 

PLANT,  OR  TO  STORAGE.  AND  65-FOOT  RADIUS  CRANE 

EQUIPPED     WITH     2-VARI)     GRAB     BUCKF-T     FOR 

RECLAIMING  FROM   ST0:JAGE  AND  RETURNING 

TO    CONVEYOR    SYSTEM 


running    at    right    angles    along    the    length    of    the 
pocket. 

This  distrilniling  conveyor  has  gates  and  chutes 
lor  delivering  tlie  coal  to  the  various  bins  from  which 
it  is  discharged  over  chutes  to  the  locomotive  tend- 
ers. The  flight  conveyors  run  at  a  speed  of  150  feet 
per  minute  and  have  a'  cai)acity  of  200  tons  per  hf.ur. 


The  total  amount  of  storage  obtainable  with  the  loco- 
motive crane  and  track  system  shown  is  125,000  tons. 

Figure  15  shows  a  50,000-ton  bituminous  coal  stor- 
age at  one  end  of  a  large  briquette-making  plant,  and 
a  60,000-ton  Dodge  storage  plant  for  the  finished 
briquettes  at  the  other  end  of  the  plant.  Since  it  is 
only  the  small  sized  coal  that  is  used  for  making  the 
bric[uettes,  the  large  coal  is  first  screened  out  and  re- 
loaded to  railroad  cars,  the  screening  and  loading 
being  accomplished  by  means  of  a  tipple  equipment 
with  shaking  screens  and  loading  booms.  At  the  re- 
ceiving end  of  the  plant  the  cars  are  brought  in  on 
two  railroad  tracks  which  pass  over  a  double  track 
hopper  and  are  then  spread  out  and  run  under  the 
tipple  building.  The  coal  is  discharged  from  the  cars 
into  the  track  hoppers  which  deliver  to  an  apron  con- 
veyor running  up  between  the  tracks  to  the  head  of 
the  tipple  building  and  delivering  to  either  one  of 
two  shaking  screens.  The  lump  coal,  after  passmg 
over  the  shaking  screens,  goes  to  one  of  the  loading 
booms  and  is  loaded  into  railroad  cars.  The  coal 
which  goes  through  the  shaking  screens  goes  to  a 
belt  conveyor  that  takes  it  across  to  storage  building 
No.  2,  where  it  is  delivered,  either  to  a  gravity  dis- 
charge elevator-conveyor  equipment  for  distribution 
in  an  overhead  bin  in  building  No.  2,  or  to  a  36-inch 
belt  conveyor  running  at  a  slight  incline  to  the  center 
of  the  coal  storage  space.  At  the  center  of  this  coal 
storage  there  is  a  concrete  silo.  The  coal  is  dis- 
charged from  the  end  of  the  belt  conveyor  to  a  pile 
outside  the  silo  from  which  the  locomotive  crane 
digs  it  with  a  grab  bucket  and  spreads  it  over  the 
storage  area.  When  the  coal  is  reclaimed  it  is  picked 
up  by  the  grab  bucket  and  deposited  in  a  pile  along- 
side the  silo  and  from  here  it  flows  through  an  open- 
ing in  the  silo  into  the  foot  of  a  double  strand  gravity 
discharge  elevator  with  30  x  45-inch  buckets  attached 
to  a  double  strand  of  12-inch  pitch  steel  strap  roller 
chain.  This  elevator  delivers  the  coal  back  to  the 
belt  conveyor  which  in  turn  delivers  it  to  the  ele- 
vator-conveyor serving  the  overhead  storage  bin. 

The  coal  is  drawn  out  from  the  overhead  bin  into 
the  briquette  making  building,  mi.xed  with  a  binder 
and  made  into  briquettes  of  a  cylindrical  form,  about 
.•i'j  inches  diameter  by  3^/^  inches  long,  and  weigh- 
ing about  four  ounces  each,  which  are  turned  out  con- 
tiiKiusly  at  the  delivery  end  of  the  plant.  At  this 
point  there  is  a  cross  flight  conveyor  which  delivers 
the  briquettes  either  to  the  loading  booms  in  building 
.\'o.  4,  for  loading  into  railroad  cars,  or  to  the  carry- 
ing run  of  the  trimmer  conveyor  which  takes  them 
out  and  up  the  inclined  trimmer  truss  and  delivers 
them  in  the  usual  manner  to  the  storage  piler.  When 
the  coal  is  to  be  reclaimed,  the  reloader  conveys  the 
briquettes  back  to  the  foot  of  an  inclined  conveyor 
which  discharges  at  its  upper  end  to  the  fli.ght  con- 
veyor running  over  to  the  loading  booms  of  building 
No.  4.  The  reloader  conveyor  has  8  by  18-inch 
flights  attached  to  a  single  strand  of  %  by  12-inch 
pitch  chain.  All  the  above  conveyors  are  designed 
for  a  capacity  of  200  tons  per  hour  except  the  apron 
conveyor  which  handles  the  run-of-mine  coal  from 
the  track  hoppers  up  into  the  tipple  building  which  is 
designed  for  a  ca])acity  of  300  tons  jier  hour. 

This  plant  is  designed  for  future  extension  in  the 
direction  away  from  the  railroad  track,  the  storage 
building  at  the  receiving  end  and  the  flight  conveyor 
equipment  at  the  delivery  end  being  designed  for 
extension  sufficient  for  the  addition  of  three  briquette 
making  buildings. 
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20.      THREE  300 

FOR  UNLOADING 

TON  STORAO 


Figure  16  shows  a  design  for  a 
50,000-ton  circular  crane  storage  di- 
rectly in  front  of  the  end  of  a  boiler 
room  with  an  inclined  flight  convey- 
or running  up  to  the  top  of  the  over- 
head bin  storage  in  the  boiler  room. 
The  tracks  are  set  wide  enough  apart 
to  allow  for  a  grab  bucket  digging 
pit  between  them,  and  the  track  hop- 
pers are  alongside  the  digging  pit. 
The  coal  is  handled  from  the  track 
hoppers  by  apron  feeders  to  the 
crushers  from  which  it  passes  to  the 
inclined  flight  conveyor  discharging 
at  the  upper  end  to  the  distributing 
system  for  distributing  in  the  over- 
head bins. 

After  passing  over  the  track  hop- 
pers, the  tracks  are  spread  still 
farther  so  that  they  go  directly  into 
the  basement  of  the  boiler  room, 
thus  allowing  the  railroad  cars  to  be 
run  under  the  ash  hoppers  so  that  the  ashes  can  be  dis- 
charged directly  into  them. 

Figure  17  shows  the  storage  plant  of  the  New  York 
Edison  Co.,  at  Shadyside,  N.  J.  It  has  a  storage  ca- 
pacity of  225,000  tons  of  bituminous  coal.  The  coal 
is  unloaded  from  boats  by  means  of  a  hoisting  tov\'er 
equipped  with  a  grab  bucket  and  is  delivered  to  the 
cars  of  a  cable  railway.  This  cable  railway  has  a 
long  straight  run  on  a  trestle  through  the  center  of 
the  storage  area  and  the  cars  dump  the  coal  all  along 
under  this  trestle.  There  are  two  100-foot  radius  lo- 
comotive cranes  equipped  with  five-yard  buckets  and 
after  the  coal  is  piled  along  under  the  trestle  these 
cranes  pick  it  up  and  distribute  it  over  the  storage 
area  as  shown  in  the  picture.  Each  crane  has  a  ca- 
pacity of  200  tons  per  hour  and  in  a  recent  test  each 
averaged  240  tons  per  hour  for  a  ten-hour  run. 
When  the  coal  is  reclaimed,  it  is  picked  up  by  the 
crane  buckets  and  delivered  to  a  feeding  hopper  that 
can  be  moved  along  the  cable  railway,  and  is  ar- 
ranged to  deliver  to  the  cable  cars  which  take  the 
coal  back  and  deliver  it  to  boats  to  be  taken  over  to 
the  power  plants  in  New  York  City. 

Figure  18  shows  a  coal  storage  plant  of  one  of  the 
large  manufacturing  companies  which  is  quite  sim- 
ilar to  the  New  York  Edison  Plant  except  that  in 
this  case  the  crane  tracks  are  run  out  onto  the  wharf 
so  that  the  crane  can  also  be  used  for  unloading  coal 
from  the  boats.  The  crane  unloads  the  coal  from 
the  boats  and  discharges  it  into  a  receiving  hopper 
which  feeds  carriers  that  deliver  to  an  overhead 
transfer  bin.  From  this  bin  the  coal  is  either  fed  to 
the  cable  car  system  for  distribution  to  storage  or  it 
is  delivered  by  gravity  direct  to  railroad  cars.  There 
is  also  a  coal  crushing  equipment  so  that  the  coal 
can  be  stored  either  as  run-of-mine  or  as  crushed 
coal.  It  is  interesting  to  note  that  while  there  have 
been  fires  in  the  run-of-mine  coal  there  have  been  no 
fires  in  the  coal  which  was  stored  crushed. 

Figure  19  shows  a  50,000-ton  storage  plant  for 
bituminous  coal  located  between  a  water  front  and  a 
power  house.  The  coal  is  unloaded  from  the  boats 
by  means  of  a  grab  bucket  handled  by  a  hoisting 
tower,  in  which  there  is  a  crusher,  and  after  it  is 
crushed  it  goes  to  an  inclined  belt  conveyor  which  is 


-FOOT   SPAN    BRIDGE   TRAMWAYS    EQUIPPED    WITH    5!-2-TON    GRAB   BUCKETS 
COAL  FROM   BOATS   AND  DELIVERING  TO  RAILROAD  CARS   OR  TO  500,000- 
E;   AND  FOR  RECLAIMING  FROM  STORAGE  AND  DELIVERING  TO  CARS 
riciwinrl    Fuel    Co..    Buluth.    Minn. 

supported  a  little  above  the  ground  level.  This  belt 
conveyor  delivers  at  the  center  of  the  storage  pile 
either  to  a  second  inclined  belt  going  up  to  the  top 
of  the  overhead  bin  in  the  boiler  room  or  to  one  of 
the  two  distributing  flight  conveyors  running  length- 
wise of  the  storage  pile.  It  will  be  seen  that  coal 
can  be  sent  direct  to  the  power  plant  or  delivered  to 
the  storage  pile  by  means  of  the  flight  conveyors. 
For  spreading  the  coal  further  in  the  storage  pile 
there  is  a  70- foot  radius  locomotive  crane  equipped 
with  a  two  yard  bucket.  The  crane  runs  on  9-foot 
gage  tracks  but  otherwise  is  similar  to  a  standard 
gage  crane  and  is  not  much  more  expensive,  so  that 
It  is  a  much  cheaper  machine  than  the  very  long 
radius  cranes  described  for  previous  plants. 

The  coal  is  spread  around  in  the  storage  area  so  as 
to  obtain  the  50,000  tons  with  the  pile  15  feet  deep. 
When  the  coal  is  to  be  reloaded  for  the  power  plant 
it  is  reclaimed  by  the  crane  and  delivered  back  to  the 
flight  conveyors,  which  deliver  to  the  inclined  belt  to 
the  power  plant.  It  will  be  noticed  that  the  boat  un- 
loading tower  does  not  need  to  be  very  high,  as  it 
lifts  the  coal  only  far  enough  to  deliver  it  to  the 
crusher  from  which  it  feeds  to  the  inclined  belt  con- 
veyor just  above  the  ground  level.  A  low  tower  of 
this  kind  can,  of  course,  be  built  much  lighter  and  at 
a  great  deal  less  expense  than  a  high  tower,  and  the 
handling  capacity  and  safety  is  greater  on  account  of 
the  lower  lift  of  the  bucket. 

A  bridge  tramway  spanning  across  a  large  ground 
area  and  having  a  grab  bucket  traveling  back  and 
forth  on  it  is  a  method  that  is  used  a  great  deal  for 
handling  from  boats  into  a  storage  pile  and  reclaim- 
ing from  the  storage  pile  and  delivering  either  to 
boats  or  to  railroad  cars.  This  is  a  more  expensive 
system  than  some  of  the  others  previously  described 
but  it  fits  in  admirably  under  certain  conditions  in 
large  plants. 

Figure  20  shows  the  plant  of  the  Berwind  Fuel 
Company  at  Duluth,  Minn.,  where  there  are  three  of 
these  bridge  tramways  each  equipped  with  a  5^-ton 
bucket  operated  l)y  wire  ropes  leading  around  sheaves 
on  the  bridge  and  controlled  by  an  operator  at  a 
fixed  point.  The  total  amount  of  storage  obtainable 
is  500,000  tons. 
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r/if  ztiorfe  of  reclaiming  factory  waste  is  highly  organ- 
ised at  the  plant  of  the  Winchester  Repeating  Arms 
Company  and  put  on  a  basis  of  standard  practice.  The 
maintenance  department  is  in  charge.  The  classification 
of  salvage  operations  alone  has  140  items,  indicating 
the  care  with  which  the  xarious  materials  are  separated 
and  handled. 

'HE  word  "waste"  in  the  industrial  world  is  rapidly 
becoming  obsolete  as  there  is  no  waste  or,  rather, 
manufacturers  more  and  more  are  turning  their 
attention  to  the  work  of  salvage  with  the  result  that 
one  organization,  at  least,  the  \Mnchester  Repeating 
Arms  Company,  New  Haven,  Connecticut,  has  cut  and 
is  cutting  waste  down  to  a  few  scraps.  A  large  part  of 
the  waste  so  salvaged  is  utilized  in  the  manufacturing 
operations  of  the  company  itself,  but  the  residue  which 
cannot  be  so  vitilized  is  sold  to  the  best  advantage  in  the 
open  market.  The  value  of  the  salvaged  material 
amounts  to  several  hundred  thousand  dollars  per  year. 
A  department  that  shows  such  a  saving  annually  is 
well  worth  writing  about,  and  the  author  of  this  paper 
recently  looked  into  the  methods  in  practice  there. 
He  found  a  complete  and  efficient  organization.  The 
thing  has  been  growing  for  10  years,  having  had  very 
small  beginnings  in  a  corner  of  the  carpenter  shop, 
where  a  couple  of  men  were  engaged  in  the  work  of 
rejuvenating  broken  packing  cases.  Today  the  salvage 
shop  employs  114  men,  supervised  by  a  functional  staff 
of  five  overseers,  and  embraces  machinery  and  equip- 
ment whose  ramifications  cover  a  great  number  of 
offices,  such  as  oil  extractors,  driers,  baling  machinery, 
pop-off  kettles,  oil  refiners,  sorting  machinery,  and  the 
like,  with  eleven  wagons  collecting  miscellaneous  waste 
material  preparatory  to  the  work  of  salvage,  and  an  au- 
tomobile truck  to  dispose  of  by-products  that  cannot 
effectivelv  be  converted  into  useful  material  again — a 

complete   and   ef- 
ficient     organiza- 
tion, indeed. 
The     Winches- 

t  e  r      Repeating 

Arms  Companx 

is,   first,   a  young 

man's      organiza- 

t  i  o  n  .     This     i> 

good,    and     in     a 

way  accounts  for 

the    remarkable 

results       attained 

by     the     staff. 

Youth       succeeds 

where    age — mid- 
dle   age — spreads 

its   hands   and   in 

wide-eyed     doubt 

declares     the 

scheme     impossi- 
ble  of   successful 

attainment. 

.\lso,    every- 

where     there     is 


FIG.    I.      CLASSIFIEU   YARD   blORAGt   BINS   FOR    MtlAL  CHIPS 


Mr.  Charles  M.  Horton,  member  of  The  American 
Society  of  Mechanical  Engineers,  was  educated  in  pub- 
lic schools  of  New  York  City  and  at  the  University  of 
New  M^exico.  He  served  a  drafting  room  apprentice- 
ship and  had  twelve  years'  crpcrience  in  designing  spe- 
cial machinery.  As  an  avocation  he  has  pursued  literary 
z^'ork.  writing  for  both  fiction  and  technical  publications. 

embodied  in  this  executive  staff  evidences  of  capable 
energy.  And  that  also  is  good  since  energy  and  enthu- 
siasm ever  ride  in  the  same  saddle,  and  one  could  in- 
deed feel  an  atmosphere  of  enthusiasm  for  the  work 
already  accomplished,  and  being  accomplished  every 
day,  in  the  salvage  department. 

Yet  the  methods  of  attaining  the  results  shown  are 
quite  simple — so  simple,  in  fact,  as  hardly  to  seem  to 
warrant  description.  Still,  that  too  is  as  it  should  be. 
Because  in  the  simple  things  lie  true  effectiveness  and 
efficiency.  A  complex  system  in  any  branch  of  any 
organization  begets  trouble.  Simple  machinery,  for  in- 
stance, will  require  a  minimum  of  supervision,  and  will 
fail  least  in  operation.  A  linotype  machine,  to  name 
only  one  tyf)e  of  intricate  mechanism,  will  get  out  of 
order  more  frequentl\  than  will  a  wheelbarrow,  to  name 
a  popular  type  of  simple  mechanism — and  the  same  is 
true  of  methods.  So  the  methods  in  use  in  the  salvage 
department  of  the  \\inchester  Repeating  Arms  Com- 
pany, being  as  they  are  simplicity  itself,  cast  a  sort  of 
blazing  white  light  on  the  maintenance  "overhead" 
sheets  when  compared  with  the  cost  of  operation. 

F'rocess  of  S.alv.age 

The  process  of  salvage  begins  naturally  with  the 
work  of  collecting.  Most  of  the  material  is  gathered 
up  from  the  floors  of  the  different  departments  where 
it  lies  after  falling  from  the  machines.  Because  of  the 
various  grades  of  steel  and  brass  used  in  manufacture 

in  the  plant,  great 
care  is  exercised 
right  at  the  start 
in  keeping  the 
different  grades 
of  metals — chips 
— separate  one 
fro  m  another. 
This  is  done  by 
means  of  small 
cars  and  trucks, 
lo  each  of  which 
is  attached  a 
heavily  marked 
tag.  and  into  each 
of  which  only  the 
fixed  g  r  a  d  e  of 
chips  is  emptied 
and  conveyed  to 
the  oil  extractors 
and  thence  to  the 
b  i  n  ,s — likewise 
mark-ed  and  held 
separate — out  in 
the  salvage  yards. 
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The  cars  are  hauled  al)Out  by  means 
of  a  small  motor  tractor  capable  of 
quick  attachment  and  detachment, 
and  each  car,  as  I  have  said,  has  its 
own  particular  grade  of  material  to 
handle.  This  is  rigidly  held  to,  and 
is  a  feature  worth  bearing  in  mind 
and  repeating.  All  scrap  originat- 
ing in  the  production  department 
shops,  as  well  as  those  having  their 
origin  in  the  maintenance  depart- 
ment shops,  the  tool  department 
shops,  the  gage  shop,  the  cartridge 
shop,  and  the  like,  because  of  the 
varying  character  of  the  metals  so 
gathered,  and  to  facilitate  the  work 
of  salvage  as  a  whole,  are  kept  each 
by  themselves  throughout  the  proc- 
ess. 

The  salvaged  articles  and  materials 
are  many,  of  course.  I  shall  de- 
scribe the  process  through  which  a 
few  of  these  pass. 

Shop   Waste 

When  discarded  by  mechanics,  and  as  gathered  up 
by  the  laborers  assigned  to  the  work  of  gathering,  the 
cotton  waste  is  rich  in  oil  and  tiny  particles  of  metal, 
and  the  department  maintains  steam  kettles  or  boilers 
for  the  purpose  of  extracting  these  ingredients  and  then 
turning  back  the  waste  for  use  again  in  the  shops.  The 
oil-soaked  and  metal  flecked  waste  is  boiled  at  a  high 
temperature  to  free  it  of  oil  and  metal,  and  afterward 
it  is  placed  in  driers  and  subjected  to  a  sort  of  baking 
process,  from  which  it  emerges  in  condition  to  be  used 
over  again  for  the  purpose  for  which  it  originally  was 
purchased.  The  oil  and  metal  particles  and  water  re- 
sulting from  the  process  and  remaining  in  the  steam 
kettles  are  each  separated  one  from  another — the  water 
through  boiling  the  whole  amount,  the  metal  particles 
through  centrifugal  machines,  and  the  oil  through 
gravity  and  dra'nage.  The  quantities  thus  gained 
more  than  com])ensate  for  the  cost  of  salvaging  the 
waste,  besides  |ilacing  the  waste  itself  back  into  use 
again. 

The  inspection  of  ammunition  is  of  necessity  exceed- 
ingly severe  and  the  slightest  defects  cause  rejection. 
As  many  of  these  defects  are  not  apparent  until  the 
cartridge  is  completed,  it  is  necessary  that  extreme  care 
be  taken  in  the  handling  of  any  scrap  containing  ex- 
])losives. 


Rejected  shot  shell  and  the  larger  calibers  of  cart- 
ridges are  sent  to  a  pull  down  shop  where  the  shot  or 
bullets  are  extracted,  the  powder  poured  out,  and  the 
primed  shells  sent  to  a  small  shop  known  as  the  pop  off 
shop.  The  smaller  calibers  of  rejected  rim  fire  cart- 
ridges are  sent  direct  to  the  pop  off  shop  without  being 
pulled  down. 

To  guard  against  premature  explosion  in  the  pop  off 
shop  the  cartridges  are  ]ilaced  in  a  tank  and  kept  sub- 
merged in  water  until  the  ]iop  off  o\cns  are  in  readiness 
to  receive  a  fresh  charge.  The  i>op  off  oven,  as  it  is 
called,  is  a  heavily-lidded  device  exposed  to  heat  and  in 
this  the  rejected  cartridges  are  p'aced  and.  because  of 
the  heat,  exploded. 

The  cartridges  and  cartridge  shells  beside  the  ex- 
plosives are  made  up  of  copper,  lead  and  in  some  cases 
of  cupro  nickel  bullet  covers.  In  these  as  in  many  of 
the  shot  shells  there  is  a  steel  lining  inside  the  brass  cup. 
The  heat  in  the  pop  off  oven  melts  the  lead  which  is 
drawn  off  and  poured  into  molds.  The  brass,  copper 
-''ud  cupro  nickel  scrap  are  Jaken  to  a  scrap  inspection 
department,  sorted,  passed  through  a  magnetic  sepa- 
rator, where  all  steel  is  extracted,  pressed  into  "cab- 
bages" by  hydraulic  pressure  and  remelted.  In  such  a 
plant  as  that  of  the  Winchester  Co.,  this  amounts  to  a 
\  ery  large  quantity. 


FIG.    3.       HOW    DIRTY    COTTON     W.XSTE    IS    GATHKRED 
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Old  Cases  and  Boxes 

Discarded  packing'  cases  and  boxes 
formerly  were  broken  up  and  dis- 
posed of  as  old  lumber.  Today  the 
boxes  are  repaired  in  a  small  shop 
set  apart  for  this  purpose,  by  two 
men  who  drive  nails,  and  do  nothing 
else,  at  a  very  low  labor  cost. 
Wooden  trays  used  in  the  machining 
departments  for  holding  finished 
parts,  cases  which  come  to  the  plant 
around  some  purchased  material,  all 
are  sent  to  this  department  and  either 
put  into  shape  again  for  further  use. 
or  else,  being  too  badly  out  of  re- 
pair for  effecting  salvaging,  are 
tossed  out  into  a  lumber  pile,  from 
which,  later,  the  organization  manu- 
factures its  own  sawdust  to  be  used 
on  the  floors  or  else  in  the  tumblers 
for  polishing. 

Bolts,  Nuts  and  Screws 

As  always  happens  a  miscellaneous 
lot  of  bolts,  nuts  and  screws  are 
gathered  up  in  the  floor  sweepings.  These  are 
sent  to  the  salvage  department  more  or  less  buried 
in  sawdust  and  the  usual  accumulation  of  floor 
dirt  and  refuse.  Shaking  screens,  such  as  are  used  in 
the  mining  industry,  separate  the  nuts,  bolts  and  kindred 
jiieces  from  the  dirt,  and  afterwards  they  are  dumped 
out  upon  sorting  tables,  where  men  separate  them  ac- 
cording to  sizes  and  shapes.  They  are  then  conveyed 
to  the  general  storeroom,  placed  in  the  regulation  store- 
room bins,  and  so  are  made  instantly  available  in  re- 
sponse to  demands  from  the  different  production  depart- 
ments, as  well  as  maintenance,  and  thus  are  placed 
back  into  service  again. 

Rags  and  Waste  Paper 

There  is  a  considerable  amount  of  rags  and  paper 
material  handled.  Torn  window  shades  are  seamed 
over  into  little  handbags  wherein  such  material  is  car- 
ried about  the  shops.  The  rags  gathered  up  which 
oft'er  no  further  utilization  in  the  organization  are 
baled  by  presses  into  compact  form  and  sold  in  the 
market.  Waste  paper  is  likewise  treated — pressed  to  a 
solid  mass — and  also  sold  to  the  market,  being  shipped 
out   at   intervals   in    freight   cars   on   one   of   the   com- 


FIG.    5.      S-ALV.VGE   BIXS    FOR   SCR-\P    MKT.\L 

pany's  private  sidings  close  to  tlie  paper-and-rag  store- 
room sheds.  The  money  savings  here  are  enormous, 
as  may  well  be  surmised,  owing  to  the  present  high 
market  value  of  these  materials. 

(_)ld  Powder  Cans 

Empty  powder  cans  are  turned  to  surprising  use  ?  The 
bottoms  are  cut  off  and  the  cans  made  to  serve  as  cus- 
pidors in  the  shops.  Spittoons  are  as  necessary  to  the 
comfort  of  workmen  as  stools,  and  in  this  measure  the 
department  has  inaugurated  a  useful  as  well  as  sanitary 
economy  of  no  small  value  at  a  very  low  cost.  The 
tops  of  the  powder  cans  are  baled  together  with  other 
sheet  metal  scraps  gathered  in  the  plant,  and  disposed 
of  as  the  nature  of  the  materials  themselves  will  permit ; 
some  of  this  goes  to  the  junk  dealer,  but  most  of  it  is 
converted  back  into  raw  materials  for  production — 
notably  brass  scraps. 

Br.\ss  Scrap 

Brass  scrap  comes  to  the  salvage  department  in  many 
shapes  and  in  several  grades  and  mixtures.  Each  grade 
is  held  separate  throughout  the  process  of  salvaging. 
Empty  cartridge  shells,  after  being  separated  from  the 
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sweepings  in  which  thev  are  gathered  by  means  of  shak- 
ing screens,  are  shovelled  up  into  pockets  in  a  powerful 
hydraulic  press,  in  these  pockets  there  being  first  placed 
a  sheet  of  scrap  from  which  punchings  have  been  cut 
to  act  as  a  sort  of  container,  and  the  whole  is  pressed 
into  small  bales.  The  bales  are  then  conveyed  to  cruci- 
bles and  there  the  brass  is  melted  down.  Brass  chips  are 
separated  from  their  oils  in  centrifugal  machines,  and 
likewise  baled  and  melted  down.  The  department  given 
over  to  this  work  is  of  primary  importance,  and  is  prob- 
ably the  most  active  and  expensive  to  o],)erate  of  any, 
owing  to  the  character  of  the  product  as  a  whole,  utiliz- 
ing as  it  does  more  brass  materials  than  any  other  kind. 

Cutting  and  Lubicating  Oils 

Having  been  separated  from  the  chips  and  the  waste 
of  the  shops,  the  oil  is  treated  in  considerable  detail.  It 
is  first  boiled  to  rid  it  of  remaining  water,  then  drawn 
oft'  into  tanks  and  again  exposed  to  heat,  a  process  con- 
tinued until  it  has  been  cleaned  and  refined.  To  this  re- 
claimed grade  is  then  added  a  given  cjuantity  of  new  oil, 
after  which  it  is  barrelled  and  later  utilized  in  the  shops, 
for  the  most  part  as  a  cutting  oil  in  the  machine  depart- 
ments. There  is  a  refuse  which  is  made  into  a  kind  of 
"scat,"  neatly  scented,  boxed  and  labelled,  which  is  sold 
to  the  workmen  at  a  minimum  cost,  the  proceeds  going 
toward  the  cost  of  operating  the  athletic  club,  the  pride 
and  jo)-  of  the  plant.  One  negro  bo\-  does  the  boxing  and 
labelling  of  the  "scat,"  at  a  wage,  no  doubt,  that  makes 
the  thing  pay  well.  The  extracting  and  refining  of  oil  in 
the  salvage  department  is  evidently  the  most  elaborate  of 
the  many  processes  in  use  in  the  work  of  salvaging 
materials  in  this  extensive  establishment. 

Coal  and  Ashes 

The  work  of  separating  good  coal  from  ashes  and 
metal  scraps  from  the  foundry  and  furnace  slag  is  in 
the  hands  of  two  laborers.  Thes  men  sort  the  heap  over 
by  hand;  they  salvage  out  on  an  average  two  tons  of 
coal  a  day,  with  a  very  great  additional  saving  in  scraps 
of  metal,  and  between  them  earn  a  remarkable  wage  for 
men  whose  onl>-  knowledge  of  English  is  "Sure,  ]\Iike!" 
;;nd  "Zdamhot!"  Their  earnings  a  week  average  some- 
thing in  the  nei.ghborhood  of  $35.  but  they  earn  it  in  in- 
tensive application,  and  obviously,  in  the  salvaged  coal 


alone  at  S6  a  ton,  or  thereabouts, 
the  work  in  this  department  also  is 
of  high  value. 

The  Salvage  Storeroom 
Much  of  the  material  salvaged, 
such  as  electric  shades,  gas  fixtures, 
laborers  tools,  lighting  fi.xtures,  odds 
and  ends  of  pulleys  and  sheaves,  due 
to  a  heavy  accumulation  of  these 
things,  is  not  instantly  usable  again 
m  the  plant.  Because  of  this,  the 
storeroom  is  likewise  a  sort  of  free 
salesroom,  with  the  material  and 
parts  neatly  stacked  or  suspended 
from  hooks  and  nails,  and  where  one 
may  go  from  outside  and  make  se- 
lections according  to  his  needs. 
There  is  maintained  a  small  selling 
force  whose  duty  it  is  to  convert 
the  stock  on  hand  into  cash  at  best 
market  prices,  and  shovels  with 
broken  but  repaired  handles,  picks, 
crowbars,  blocks  and  falls,  fuse- 
plugs,  steel  and  wooden  pulleys  in 
great  assortment,  lengths  of  shaft- 
ing, and  the  like,  all  may  be  secured 
here  u]ion  application.  In  eftect,  the  room  looks  like  a 
cross  between  a  junk  shop  and  a  ship  chandler's  store 
with  one  very  agreeable  ditterence,  viz..  the  floor  is  neat- 
ly swept  and  the  material  and  utensils  somehow  have  a 
clean,  fresh  look,  as  if  given  considerable  attention  in 
the  cause  of  cleanliness  and  sales-effectiveness. 

Unit  Cost 
JIaterial  Per  Pound 

Copper 0.0006 

Rags,  waste,  etc 0.005 

Metals,  miscellan- 
eous      0.0019 

Iron 0.0001 

Scrap  paper 0.0002 

Steel 0.0005 

Containers,  barrels 0.0114  each 

Zinco.xide 0.0001 

Scrap  rubber 0.0018 


Wood  scrap 4.28  per  load 

Oil 0.72  per  bbl. 

Miscellaneous  Materials 

The  insulated  wire  salvaged  in  the  plant  is  being  con- 
sidered, and  a  machine  for  separating  the  cloth  and  rub- 
ber from  the  copper  wire  is  now  under  construction. 
The  cakings  from  the  interior  of  the  furnace  flues  are 
being  gathered  and  dumped  into  bins  and  sold  for  their 
chemical  ingredients.  Cast  iron  scraps  are  accumulated 
in  one  section  of  the  salvage  yard  and  there  loaded  onto 
freight  cars  and  shipped  to  foundry  markets  in  the  vi- 
cinity. Old  and  discarded  machine  tools  are  thoroughly 
overhauled  and  cleaned,  and  then  crated  and  shipped  to 
recognized  second-hand  dealers  at  good  prices.  Felt, 
fibre  and  cloth,  as  well  as  leather  and  hides,  are  all 
treated  for  the  oil  contained  within  them,  following  the 
usual  methods  of  extraction,  and  converted  back  into 
plant  use,  or  else  sold  to  outside  markets,  depending  up- 
on the  character  of  the  materials.  Barrels  requiring  it 
are  recoopered. 

All  of  which,  by  way  of  brief  review,  signifies  some- 
thing. \\'aste  is  never  waste  until  it  is  actually  waste. 
Like  the  pork  packer  in  Chicago  who  sold  everything 
but  the  squeal,  the  Winchester  Repeating  Arms  Com- 
pan\-  salvages  ever\thing  seemingl\-  but  the  chatter  of 
the  machine  tools.  They  may  get  this  in  time,  and  can  it 
for  use  in  moving  pictures  where  realizism  is  desired  in 
studies  of  machine  shops  in  operati(Mi — who  can  say? 
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Hozu  can  labor  maintenance  service  be  adapted  to  the 
needs  of  small  plants  is  a  question  concerning  which 
more  experience  and  facts  are  needed  before  we  can 
be  sure  of  the  answer.  The  article  bclotv  Is  a  direct  aim 
for  it  shows  how  this  form  of  service  was  started  in  a 
textile  mill  employing  500  workers.  The  work  was 
divided  into  medical,  employment  and  social,  and  sub- 
divisions were  taken  up  in  the  order  named. 

Miss  Man-  L.  }Jorris  received  c.  normal  college  edu- 
cation supplemented  by  special  instruction  in  A'ew  York 

Service  Work  ix  a  Small  Plant 
T  the  annual  meeting  of  the  National  Safety  Coun- 
cil in  New  York  in  September,  T917,  the  question 
was  asked  by  a  number  of  persons,  "How  can 
service  or  labor  maintenance  work  be  adapted  to  the 
needs  of  a  small  plant?"  After  a  year  of  starting  and 
directing  this  work  in  a  mill  of  500  employees,  I  offer 
the  following  summary  of  my  experiences  to  answer  this 
question : 

For  two  years  I  directed  the  welfare  department  of  an 
establishment  of  3500  employees,  where  I  had  10  assist- 
ants. Everything  ran  on  a  well-ordered  plan,  the  whole 
plant  was  the  last  word  in  efficiency,  equipment  and 
management,  which  left  so  little  room  for  creative  work 
that  I  felt  a  need  of  starting  the  work  in  a  new  field. 

To  begin  with,  the  mill  where  I  now  am  is  in  a  small 
New  England  village.  Among  the  500  employees  are 
Americans.  English,  Irish,  French.  Italians,  Greeks, 
Poles,  Prussians,  Syrians.  Portuguese,  Negroes  and 
French  Canadians.  The  mill  is  a  cotton  textile  mill  with 
no  occupational  disease  and  very  few  hazards :  the  light 
and  ventilation  are  good  and  the  sanitary  conditions  are 
right.    The  machinery  is  well  guarded. 

When  I  arrived,  I  found  the  plant  run  on  the  old- 
fashioned  conventional  plan,  the  "super"  doing  most  of 
the  hiring,  and  the  overseers  firing  ad  libitum.  No  one 
had  any  knowledge  of  employment,  or  labor  maintenance 
work,  but  there  was  an  antagonism  on  general  principles, 
as  the  department  had  been  created  by  vote  of  the  ab- 
sentee directors. 

I  divided  the  work  into  three  divisions,  employment, 
medical  and  social  service.  It  was  unwise  to  begin  with 
employment,  owing  to  the  lack  of  understanding,  on  the 
part  of  the  overseers.  It  seemed  best  to  try  the  medical 
end  as  an  entering  wedge,  so  I  chose  the  best  lighted  and 
quietest  room  in  the  mill,  and  put  carpenters  and  painters 
at  work.    A  model  first-aid  room  was  the  result. 

Beginning  Medical  Work 

Meanwhile  I  established  a  first-aid  dressing  station  in 
a  corner  of  the  cloth-room,  and  when  I  was  not  making 
friends  with  the  overseers  and  studying  working  condi- 
tions, I  made  first-aid  dressing  and  friends  along  with 
the  dressings.  .\  number  of  infected  cases  began  to  ar- 
rive, and  I  had  my  hands  full  trying  to  undo  the  harm 
caused  by  lack  of  treatment.  The  employees  dubbed  mc 
"the  nurse,"  by  which  title  T  am  still  known  to  most  of 
them.  By  the  time  the  hospital  was  ready  to  be  opened 
the  mill  liad  joined  the  National  Safety  Council.  Bulle- 
tin boards  had  been  placed  in  every  department,  and  the 
excellent  bulletins  furnisheil  by  the  Council  had  begun 


and  Paris.  She  did  voluntary  work  among  the  poor 
whites  in  the  south  for  two  years  and  later  'was  busi- 
ness manager  of  a  girls'  school  in  Paris.  For  three 
years  she  held  the  position  of  assistant  to  the  execu- 
tive secretary  of  the  Board  of  Recreation  of  the  City 
of  Philadelphia.  Then  turning  to  industrial  work  she 
ti'oj  for  two  years  welfare  manager  of  the  Curtis  Pub- 
lishing Company,  and  at  present  is  manager  of  the  ser- 
lice  department  of  the  Connecticut  Mills  Company, 
Danielson,  Connecticut. 

to  show  results,  for,  the  employees  came  to  the  hospital 
with  small,  fresh  cuts  and  scratches,  instead  of  waiting 
until  infection  developed.  They  brought  their  small  ail- 
ments as  well. 

It  soon  seemed  advisable  to  have  a  doctor  to  whom 
we  could  refer  the  cases  needing  expert  medical  atten- 
tion. As  more  than  half  of  the  employees  are  b'rench- 
Canadians,  and  there  was  a  good  French  doctor  in  the 
village,  we  engaged  him  for  one  month  to  alternate  the 
next  month  with  an  American  doctor,  who  was  also  the 
village  oculist  and  had  his  own  following  as  well  as  the 
Frenchman.  These  men  now  hold  a  clinic  three  morn- 
ings a  week  at  regular  hours  in  the  first-aid  room,  and 
in  a  surprisingly  short  time  the  average  number  of  pa- 
tients has  risen  to  about  ten. 

Tliere  shortly  arose  the  question  of  an  assistant.  I  in- 
terviewed a  number  of  trained  nurses  to  find  one  to  take 
charge  of  the  hospital  work,  but  was  unable  to  discover 
a  woman  with  the  personality  I  desired.  I  consider  per- 
sonality equally  important  as  the  ability  to  bandage  a 
finger  skillfully,  or  to  know  when  to  administer  a  dose 
of  salts.  After  interviewing  a  number  of  women  I 
found  a  college  graduate  such  as  I  desired.  She  also 
had  more  than  first-aid  training  and  some  knowledge  of 
mill  work  gathered  in  industrial  research. 

With  the  arrival  of  an  assistant  in  the  fourth  month 
of  the  work,  we  began  to  keep  records  in  earnest.  The 
hospital  records  later  have  proved  valuable  in  compensa- 
tion cases  and  in  helping  the  doctors  check  up  on  each 
patient's  medical  history  from  his  first  visit  to  us.  Not 
being  trained  nurses,  has,  in  a  way.  reallv  helped  us  at 
times;  a  large  number  of  ])ersons  have  come  for  some 
simple  dose  which  we  have  not  hesitated  to  administer, 
and  which  a  trained  nurse  would  he  unable  to  give  with- 
out a  doctor's  order.  In  most  cases  the  worker,  there- 
fore, loses  but  a  few  minutes  from  work  instead  of  going 
home  for  the  day.  We  have  more  and  more  accident 
cases  where  merely  preventive  treatment  is  necessary, 
and  in  any  ca.se,  our  accidents  are  rarely  serious  ;  at  first 
we  had  to  treat  many  infections  I)ut  these  cases  are  now 
reduced  to  a  minimum.  The  ones  that  we  do  have  are 
ones  who  wait  until  the  second  day  after  the  injury  to 
come  to  the  hospital,  or  where  the  first-aid  dressing  has 
been  carefully  removed  and  a  soap  or  tobacco  poultice 
substituted  for  iodine  or  chlorazene. 

We  keep  also  careful  record  of  follow  up  dressings 
to  be  certain  that  bandages  have  not  been  removed  and 
that  healing  is  progressing  normally. 

In  our  records  we  divide  all  accidents  into  major  and 
minor,  as  to  whether  they  need  curative  or  merelv  pre- 
ventive treatment.      The  medical  work  is  largelv  pre- 
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\entive.  \\'e  are  firm  I)elie\ers  in  the  Chinese  mecUcal 
system  of  keeping  your  patients  well  The  workers 
rarely  lose  much  time  when  the  trouhle  is  incipient 
though,  of  course,  we  also  treat  cases  of  chronic  trouhle 
which  developed  long  hefore  the  department  was  started. 
The  hospital  records  show  us  causes  of  ill-health  and  of 
accidents :  they  pit  the  accident  record  of  one  depart- 
ment against  that  of  another,  and  also  show  clearly  that 
more  men  have  accidents,  while  more  women  come  to  us 
for  medical  treatment.  The  tabulated  report  of  these 
rcords  has  several  times  been  used  as  the  basis  of  rec- 
ommendations to  the  management,  and  has  always  been 
received  with  good  grace. 

The  charts  made  from  our  weekly  accident  sheet, 
which  we  keep  daily,  show  how  the  fatigue  element  op- 
erates to  bring  about  more  accidents  at  the  end  of  the 
w  eek  than  at  the  beginning.  Saturday  being  a  half  holi- 
day in  the  plant,  accounts  for  the  lower  point  on  that 
day,  but  were  the  corresponding  five  afternoon  hours 
worked  as  on  the  other  days,  the  resulting  point  would 
be  higher  than  on  any  other  day. 

I.WESiiCATiox  OF  Absentees 

Our  records  have  not  been  confined  to  hospital  cases, 
however.  The  overseers  generally  sent  us  reports  of  ab- 
sentees from  their  departments,  especially  when  they 
wanted  us  to  look  up  a  particular  employee.  But  as  we 
wished  to  get  at  the  human  side  of  the  plant,  and  a  per- 
sonal home  visit  seemed  the  best  approach  after  the  pa- 
tient had  been  to  the  first-aid  room,  we  felt  that  we  must 
have  a  daily  and  an  accurate  record  of  employees  not  at 
work. 

Each  overseer  had  for  years  prejiared  for  the  man- 
ager a  daily  report  of  idle  machines  in  his  department, 
and  the  reason  for  lack  of  use.  We  asked  that  they  add 
to  this  report  the  name  of  the  person  who  should  be  run- 
ning this  machine,  if  he  were  absent,  and  send  us  the  re- 
port first.  This  was  comparaively  easy,  and  no\v  all  the 
reports  from  the  overseers  come  first  to  our  department, 
the  names  of  the  absentees  are  transcribed,  the  report 
O.  K'ed,  and  then  sent  to  the  manager. 

From  these  reports  we  compile  a  list  by  departments 
of  all  employees  who  are  absent,  who  are  transferred 
to  another  department,  or  who  are  leaving  our  employ. 
This  list  is  kept  on  a  form  devised  for  the  purpose,  bear- 
ing columns  headed  "Name,"  "Department,"  "Davs 
Out,"  "Reason  Given,"  and  "Remarks,''  which  enables 
us  to  see  at  a  glance  in  which  room  there  is  the  most  ir- 
regularity of  attendance,  and  what  causes  it.  As  the 
daily  number  of  absences  rarely  exceeds  30,  it  is  no  great 
task  to  keep  this  record. 

A  tabulation  of  findings  at  the  end  of  the  first  quarter 
showed  some  interesting  data.  From  the  total  possible 
attendance  in  the  three  months  we  found  that  there  were 
24.1  per  cent,  of  absences  due  to  all  causes — "No  Work" 
being  given  as  the  chief  cause,  and  sickness  of  self  or 
family  next  in  line.  It  has  been  the  policy  to  call  on  an 
employee  absent  as  much  as  two  days,  where  we  were 
uncertain  as  to  the  cause  of  absence.  Therefore  these 
causes  which  have  been  checked  up  are,  if  anything,  con- 
servative. Due  to  the  limited  number  in  the  department 
some  of  the  "unknown"  causes  could  not  be  ascertained. 

Compensation  Work 
In  November  the  compensation  work  of  the  mill  was 
turned  over  to  us,  and  we  were  held  responsible  for  the 
accident  blanks,  medical  certificates  and  examinations 
and  correspondence  that  this  entails.  Partly  to  have  at 
hand  a  record  of  past  wages,  and  partly  to  have  on  hand 
an  individual  absence  record  as  w-ell  as  a  departmental 
one,  we  worked  out  a  card  for  each  employee.  These 
cards  contain  brief  information  as  to  occupation  and 
length  of  employement,  and  on  the  lower  half  12  columns 


of  five  si)aces  each,  in  which  tf)  indicate  each  weekly 
payment  on  the  payroll.  (Jn  this  card  we  account  for 
a  wage  lower  than  the  average — and  whether  the  firm  or 
the  employee  is  responsible  for  the  decrease  in  output. 
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These  cards  can  also  be  used  in  checking  up  an  overseer 
who  wants  to  replace  a  worker  by  a  "steadier"  employee 
from  another  department. 

In  connection  with  the  hospital  work  it  became  cus- 
tomar\-  ffjr  the  overseers  to  send  us  employees  who 
wished  to  go  home,  alleging  sickness  as  an  excuse.  From 
that  begiiming  it  was  not  hard  to  persuade  the  superin- 
tendant  that  this  department  had  more  time  than  the 
busv  overseers  to  interview  also  the  emplovees  leaving 
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the  mill.  Then  for  the  first  time,  we  really  felt  that  we 
had  our  hands  on  the  employment  end  of  the  work.  The 
men  and  women  bring  us  their  "time"  or  "bill,"  which 
must  receive  our  C).  K.  or  the  money  may  not  be  paid  out 

by  the  jiaymaster's  office. 

Labor  Turnover  Records 

I~nr  the  i)ast  three  or  four  months  we  have  made  use 
of  Messrs.  Fisk  and  Gardner's  Turnover  Record  Sheets, 
posting  this  daily  from  the  overseer's  records.  This  has 
confirmed  our  unofficial  knowledge  of  the  large  number 
of  departures,  and  has  given  us  a  line  on  the  reasons  for 
leaving.  This  sheet  will  be  even  more  valuable  to  us 
when  we  make  up  a  }'early  or  semi-yearly  summary.  At 
present,  our  departmental  figures  are  so  small  that  it  is 
misleading  to  reduce  them  to  percentages. 
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Early  in  the  summer  permission  was  obtained  to  open 
a  locker  room  for  the  girls  in  order  to  provide  a  safe, 
clean  place  for  their  street  clothes,  as  a  substitute  for 
hanging   coats,  hats  and  skirts  on  nails  driven   in  the 
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CHART  3.  TOTAL  ABSENCES  FROM  WORK  IN  RELATION  TO  TOTAL 
NUMBER  ON  PAY  ROLL — AND  TWO  CHIEF  CAUSES  OF  ABSENCES 
— BY   WEEKS — NOV.    I,    I917-JAN.   3I,   I918 

walls.  A  large,  bright  corner  of  a  stock  room  was  par- 
titioned off,  furnished  with  racks,  benches  and  mirrors, 
and  its  use  at  first  encouraged,  then  required,  at  least  by 
the  departments  nearest  the  stock-room.     The  need  for 

Table  1 

HOSPITAL  CASES  BY  TYPE  AND  BY  SEX 

October,  November,  December,  1917 


Medical 

Accident 

Com- 

Total 

Total 
Indi- 

pensa- 

tion 

Cases 

vidual 

Indi- 

Indi- 

Cases 

Cases 

vidual 

Cases 

vidual 

Total 

409 

281 

193 

129 

216 

152 

9 

Male 

192 

151 

69 

56 

133 

95 

7 

Female . . 

208 

123 

118 

69 

90 

54 

2 

Family. . 

9 

7 

6 

4 

3 

3 

" 

Total  redressings 456 

Average  per  day 2  6  Medical 

2  9  .Occident 
6  2  Redressings 

11.7  Total  average  per  day. 

the  room  was  emphasized  by  the  fact  that  the  girls  had 
no  place  to  change  into  the  bloomer  costume  that  we 
were  urging  them  to  adopt.  When  this  main  objection, 
of  "no  place  to  change"  was  removed,  the  younger  girls 

Table  2 

MEDICAL  CASES  BY  CAUSES  AND  SEX 

October,  November,  December,  1917 


Total 

Digestive  disorders 
Colds,  sore  throats,  etc. 
Boils  and  eruptions 

Eye  trouble 

Cramps 

Rheumatism  or  neuralgia 

Teeth 

Venereal     . 
Headaches 

Infection 

General  breakdown 

Kidneys 

All  other  causes 


Total        Male       Female 


187 


69 


118 


bought  the  bloomers  readily.  The  bloomers  are  now 
worn  by  a  large  percentage  of  the  girls,  and  caps  protect 
their  hair  from  the  lint  that  cannot  be  entirely  prevented 
in  certain  operations  of  the  cotton  textile  industry. 

Table  3 

ACCIDENTS  BY  DEPARTMENT  AND  SEX 

October,  November,  December,  1917 


Department 

Total 

Male 

Female 

Total 

223 

133 

90 

Quilling,  spool,  winding 

Weaving                                        

Twisting                                          

Beaming 

Stockhouse 

Machine  shop.    . 
Outdoors 

64 
50 
45 
16 
10 
10 
9 
9 
10 

11 
39 

a 

9 
10 
10 

9 

5 
7 

53 
11 
12 

7 

'4 

3 

The  Night  School 

The  formation  of  a  night  school  for  employees  speak- 
ing little,  and  reading  little  or  no  English,  seemed  of 
prime  importance  after  a  census  of  employees,  showing 
a  popular  demand  for  such  school.  Early  in  the  fall, 
plans  were  set  in  motion  to  provide  these  rudiments  of 
education.  In  the  course  of  interviewing  members  of 
the  state  as  well  as  the  town  boards  of  education,  as  to 
the  best  ways  and  methods  of  conducting  such  a  school, 
and  in  trying  to  find  the  right  teacher,  a  keen  interest 
was  aroused  on  the  part  of  the  public  officials.  The 
Board  of  Education  granted  a  sum  of  money  for  the 
nipport  of  the  school  as  a  part  of  the  public  school  sys- 
tem, offered  rooms  in  a  school  building  and  advertised 
it  freely.  The  school  opened  with  20  students,  largely 
operatives  of  our  mill,  and  now  has  an  average  attend- 
ance of  35,  though  it  is  in  no  sense  compulsory.  The 
village  is  so  small  we  feel  highly  gratified  at  the  outcoipe. 

In  addition  to  the  opening  of  this  department  during 
the  past  year,  the  company  has  recently  built  two  or 
three  dozen  very  attractive  and  individualized  houses 
for  employees  in  the  vicinity  of  the  mill,  and  now  has  in 
course  of  construction  a  14-family  tenement  court  mod- 
eled after  the  group  plan  of  the  English  garden  cities 
for  working  irten.  As  it  was  no  one  else's  job,  the  week- 
ly inspection  of  these  houses  has  been  turned  over  to 
(iur  department,  and  we  have  started  a  campaign  at  the 
same  time  for  improving  local  standards  of  cleanliness 
and  beauty.  By  making  the  inspection  less  formal  and 
authoritative  this  proved  a  remarkable  opportunity  to 
gain  friends.  We  feel  that  this  is  a  chance  to  extend  the 
\vork  of  the  department  which  does  not  often  come  un- 
sought. 

Anv  expansion  along  recre;itional  lines  has  Ijecn  cur- 
tailed on  account  of  the  war,  but  every  encouragement  is 
being  given  us  by  the  manager  and  directors  in  building 
up  on  the  foundations  of  service  work  as  the\-  have 
now  been  laid. 

One  year  from  the  time  this  work  was  commenced  in 
the  mill,  an  Employment  Department  was  inaugurated, 
'{"his  office  is  the  turn-slile  into  the  mill — no  ajiplicant 
can  be  hired  by  an  overseer  until  he  has  had  a  physical 
examination  and  been  passed  by  the  Employment  De- 
parlmenl.  The  labor  conditions  are  such  today  that 
tverxone  in  the  mill  from  the  ".Super"  down,  aids  in 
finding  new  employees.  There  is  a  pride  in  keeping 
v]>  the  excellent  standard  of  the  mill  with  the  result  that 
ibis  is  one  of  the  very  few  textile  mills  doing  (iovern- 
ment  work  which  has  not  had  a  strike  within  .1  vear. 
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One  of  the  most  encouraging  results  of  the  work  of 
the  department  is  the  hearty  cooperation  that  we  now 
enjoy  with  the  management,  from  superintendent  to 
overseers.  As  they  have  learned  the  uses  of  a  Service 
Department,  and  that  is  what  the  name  implies,  their  in- 
difiference  has  changed  to  confidence.  We  feel  that  these 
officers  are  our  real  friends,  and  incidentally,  there  is  not 
one  among  them  who  has  not  brought  some  personal 
problem  to  us  for  advice  or  assistance.  It  is  impossible 
to  overestimate  the  value  of  the  cooperation  of  the  over- 
seers in  a  plant,  for  without  it  no  service  work  can  suc- 
ceed. 

Table  4 
ACCIDENTS  BY  CAUSE  AND  SEX 
October,  November.  December,  1917 


Total 

Cut  on  knife  or  clips 

Cut  or  scratched  on  metals 

Splinters 

Falling  beams  and  other  objects   ... 

Fingers  cut  on  yarn 

Hit  on  machine 

Hit  on  spool  or  bo.\ 

Caught  or  struck  by  machine  or  tool 

Broken  springs,  etc 

Flying  shuttles  or  other  objects 

Due  to  falls 

Sprains  or  wrenchings 

Burns 

Hurt  by  moving  machinery 

Jammed  between  two  objects 

All  other  causes 


Total 

Male 

223 

133 

31 

18 

29 

T) 

22 

10 

16 

15 

15 

4 

12 

11 

6 

9 

8 

9 

1 

9 

6 

8 

7 

7 

7 

6 

2 

5 

3 

5 

3 

29 

21 

C  hiefly  nails,  box  corners,  tin,  cK. 

This  brief  account,  which  shows  very  sketchily  the 
main  line  along  which  the  work  has  progressed,  is  but  a 
beginning  of  what  we  hope  to  accomplish  as  time  goes 
on,  and  may  serve  to  illustrate  how  service  work  may  be 
adapted  to  the  needs  of  a  small  plant.  Surely  because 
the  plant  is  small  the  department  is  no  less  necessary 
than  in  a  large  plant — we  even  raise  the  question,  "Is 
it  not  more  necessarv? 


Airplane  Cost  Fiedieg 
By  C.  H.  Hart 

Cast  Defartmeiit.  Aeromarine  Plane  and  Motor  Company 

^OST  finding  in  airplane  manufacturing  plants  is  at 
^^  best  a  very  difficult  task.  This  is  due  to  several 
conditions  :  changing  design,  high  grade  of  workmanship 
demanded,  lack  of  spruce,  and  the  experimental  work 
that  each  plant  must  do. 

It  is  impossible  in  the  light  of  a  continual  changing 
design  to  standardize  any  requisition,  material  list  or  op- 
eration. A  very  high  grade  of  workmanship  is  demand- 
ed and  likewise  the  materials  must  be  of  the  very  best. 
Often  when  rejections  on  a  single  part,  as  a  large  wing 
beam,  are  severe  the  rejected  part  may  be  used  to  make 
smaller  parts.  Taking  into  consideration  the  limited 
ability  of  the  average  foreman  or  straw  boss  to  handle 
a  transfer  of  material  via  the  requisition  route,  the 
problem  of  the  cost  department  in  this  one  item  alone  is 
difficult.  Very  often  production  is  held  up  for  the  lack 
of  spruce,  in  the  meantime  the  productive  time  of  em- 
ployees must  be  charged.  |The  main  hours  of  fuselages 
or  bodies  then  show  a  wide  variation.  Then  again  the 
question  of  the  proper  handling  of  experimentarcharges 
so  that  no  particular  group  of  planes  is  unduly  over- 
burdened with  indirect  expense  demands  constant  study. 


Briefly  speaking,  the  cost  department  of  an  airplane 
plant  is  divided  into  a  genuine  cost  department  and  a 
[planning  or  order  department.  The  latter  has  the  entire 
charge  of  all  stores,  the  issuing  of  orders  in  accordance 
with  the  pre-arranged  production  schedule,  the  regula- 
tion of  the  flow  of  production,  and  should  know  well  in 
advance  the  parts  which  are  behind  schedule. 

The  parts  are  made  and  turned  into  parts  stores  and 
the  work  from  that  point  until  the  machines  are  finished 
is  largely  an  assembly  operation.  A  production  order  the 
total  of  which  when  divided  by  the  number  of  pieces 
produced  gives  a  cost  per  piece  is  used  up  to  the  point 
of  the  parts  stores  stockroom.  In  connection  with  the 
production  order  a  5  x  8-inch  card  has  proven  very 
valuable.  On  this  card  are  registered  the  production 
order  number,  man  hours,  labor  cost,  material  cost, 
burden  cost,  pieces  made  and  cost  per  piece.  Thus 
when  two  or  more  orders  have  been  completed  on  the 
same  part  number  and  entered  on  the  card  a  compara- 
tive cost  is  easily  and  quickly  obtainable. 

Orders  .vnd  Symbols 

From  the  parts  stores  the  planes  take  on  an  individ- 
uality and  are  known  by  numbers.  It  does  not  matter 
whether  they  are  bunched  in  one's,  two's,  ten's  or  fifty's. 
( Jne  order  number  is  sufficient.  A  very  unique  idea  is 
often  used,  the  machine  number  or  numbers  is  also 
the  order  numbers  as  150-160.  Tlris  accompanied  by  a 
—  I  indicates  the  fuselage  or  body, — 2  the  engine  instal- 
lation,— 3  the  assembly  of  the  panels, — 4  the  complete 
assembly.  Thus  the  cost  of  the  fuselage  of  a  single  ma- 
chine or  of  a  particular  group  of  machines  is  readily  ob- 
tainable and  this  total  can  be  compared  with  the  same 
corresponding  item  of  another  machine  or  group.  Then 
too,  if  the  time-keeper  has  done  his  work  faithfully  an 
increasing  cost  is  automatically  brought  out  prominently 
and  its  cause  should  be  ascertained. 

In  connection  with  the  material  as  was  mentioned  at 
the  beginning  the  use  of  material  rejected  for  one  part 
for  a  smaller  part  presents  a  serious  problem  unless  a 
high  grade  man  is  on  the  floor  constantly  to  transfer 
requisitions  simultaneously.  The  writer  prefers  on  ac- 
count of  factory  conditions  to  let  the  charge  stand 
against  the  original  part  simply  writing  "rejected"  as 
material  charge  against  the  smaller  part.  In  connection 
with  such  units  of  the  machine  as  are  not  undergoing 
changes  the  following  practice  has  proven  a  great  labor 
saver  and  simplifier.  A  standard  tote  box  of  the  neces- 
sarv dimensions  to  take  parts  enough  to  do  one  opera- 
tion complete  is  filled  at  the  parts  stores.  The  requisi- 
tion in  this  case  is  a  standard  printed  assembly  list.  This 
is  held  by  the  cost  division  together  with  the  remaining 
standard  lists  until  all  for  that  operation  for  the  ma- 
chines on  that  particular  order  are  completed.  These 
are  entered  on  the  parts  stores  cards  in  total  and  when 
priced  are  entered  in  the  control  account  in  total.  So 
that  if  100  wing  tips  are  on  the  order  ( 50R  and  50L) 
there  would  be  50  standard  requisitions  each  bearing  the 
correct  parts  to  produce  one  set.  In  pricing  one  and 
taking  50  times  its  items  from  the  cards  forty-nine  by 
fifty  of  the  labor  under  the  individual  way  is  saved. 

Burden  is  preferably  divided  on  the  man  hour  cost 
and,  although  a  piecework  system  of  payment  is  in  use, 
it  is  better  accounting  to  carry  a  time  record  as  a  basis. 
Piecework  is  not  a  function  of  time,  but  a  function  of 
quantity  while  burden  in  a  broad  sense  cannot  be  divided 
on  any  other  basis  but  that  of  time  or  function  of  time. 
Burden  increases  in  a  ratio  which  is  practically  directly 
proportional  to  time.  Administration,  rent,  depreciation, 
taxes,  and  power  are  all  proportional  to  time. 

It  is  impossible  to  lay  out  a  cut  and  dried  system  for 
anv  business  that  will  give  results. 
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r/iu  ur/iV/t'  presents  the  results  of  an  inrcstisation 
into  the  causes  of  defective  castings  of  a  gas  engine 
cylinder.  The  fact  is  plainly  brought  home  that  oft- 
times  poor  castings  are  not  the  fault  of  the  iron  or  the 
molding;  for  improper  design  may  cause  cracks  and 
shrink-holcs.  In  addition  to  shoiving  how  the  modifica- 
tions of  shape  and  section  make  for  sound  or  spongy 
and  cracked  castings,  the  influence  of  chills  in  eliminat- 
ing impurities  is  illustrated. 

T  the  present  time  the  attention  of  the  country  is 
centered  iargel\'  on  rapid  production  in  engi- 
neering Hnes,  but  the  output  in  some  branches  is 
much  below  its  possibiHties  for  an  equal  expenditure 
of  capital  and  labor.  The  writer  wishes  to  call  atten- 
tion to  the  total  loss  of  labor  and  complete  loss  of  sup- 
plies, except  scrap  iron,  which  resuits  i.o.n  lojnUi  y- 
losses. 

The  designer  or  engineer  ma\-  think  that  he  is  not 
responsible  for  foundry  losses,  but  the  writer  has  found 
that  in  certain  cases  the  design  etiects  the  losses  as 
much  as  the  analysis  of  the  iron.  The  design  aft'ects 
the  losses  even  if  the  best  materials  can  be  obtained 
but  it  is  doubly  important  during  war  times  when  foun- 
drymen  must  sometimes  use  coke  and  iron  which  are  not 
of  standard  quality  and  employ  men  who  are  not  ex- 
pert mechanics.  The  design  of  castings  has,  there- 
fore, become  a  subject  worth}-  of  considerable  research 
if  we  are  to  produce  all  types  of  castings  without  a 
heavy  loss. 

The  design  of  sections  of  castings  will  be  emphasized 
as  the  sections  affect  the  losses  to  a  large  extent  regard-, 
less  of  the  type  of  casting.  An  investigation  was  made 
on  gas  engine  c\linders  which  had  to  withstand  120 
pounds  gage  pressure  in  service.  Attention  is  called  to 
the  fact  that  the  cylinders  were  being  cast  during  the 
winter  of  1917-18  when  at  times  it  was  not  possible  to 
get  good  coke  or  iron  and  yet  the  cylinders  continued 
to  pass  the  tests.  The  castings  of  course  were  hard 
or  soft  according  to  the  composition  of  the  iron.  Vari- 
ous persons  and  foundries  have  made  the  cylinders  with 
which  this  article  deals  but  with  only  a  partial  success 
and  then  the  contracts  were  surrendered.  At  times  the 
losses  on  testing  were  95  per  cent,  ond  the  cylinders 
were  returned  by  the  carload.  The  foundries  lost  thou- 
sands of  dollars  and  the  engine  comf)any  was  dissolved 
several  times  largel}-,  if  not  entirely-,  because  of  the 
money  lost  on  defective  cylinders. 

The  writer  investigated  the  trouble  and  then  made 
changes  in  the  foundry  practice  that  at  once  produced 
profits  for  the  foundry  and  engine  company.  Sixt_\- 
per  cent,  of  the  first  lot  of  cylinders  tested  were  good 
and  when  all  the  changes  were  made  practically  all  the 
cylinders  jiassed  the  test,  and  those  rejected  were"  not 
due  to  the  original  trouble  but  to  accidents,  bad  mold- 
ing, etc.,  and  should  have  been  rejected  at  the  foundry. 

The  [iroduction  of  cxlinders  was  not  halted  to  make 
the  changes  required  as  the  engine  comjiany  had  main- 
engines  ready  for  shipment  excei)t  for  the  cylinders. 
Therefore,  the  change  in  foundry  practice  had  to  be 
gradual  and  castings  were  made  by  both  methods  for 
/■fecks,  the  iron  for  each  casting  of  the  same  date  com- 
ing from  the  same  ladle  and  the  other  foundry  condi- 
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Mr.  Stephen  B.  Pheips  has  uvrked  both  as  a  journey- 
man pattern  maker  and  journeyman  molder  for  such 
■well  known  firms  as  the  Southicark  Foundry  &  Ma- 
chine Co.  and  the  Standard  Steel  Works.  This  ex- 
perience was  followed  by  a  course  in  metallurgical  en- 
gineering at  the  University  of  Cincinnati,  and  employ- 
ment with  the  Modern  Foundry  Co.  and  the  Laidlaw- 
Dunn-Gordon  Co.  He  is  now  assistant  superintendent 
of  a  gray  iron  foundry  in  the  East. 

tions  being  the  same.  The  percentage  of  leaks,  etc.,  in 
the  castings  made  according  to  the  usual  foundry 
methods  were  much  higher  even  at  the  start  and  when 
some  castings  were  made  entirely  by  the  new  methods 
in-acticall\-  all  passed  the  tests.  '  This  was  conclusive 
proof  that  the  production  of  good  cylinders  was  not 
due,  except  to  a  small  extent,  to  the  change  in  the  mix- 
ture and  analysis,  but  was  due  to .  adopting  methods 
which  caused  the  properties  of  cast  iron  to  operate  so 
as  to  produce  sound  sections  as  desired. 

IXVESTIG.VTIOX    OF    THE    PROBLEM     AXD    THE    REMEDIES 

Applied 

Impurities  in  Sections  of  the  Castings. — The  writer 
broke  up  a  number  of  the  cylinders  and  discovered  that 
one  of  the  chief  causes  of  rejection  was  foreign  matter 
or  dirt  in  the  walls  of  iron  around  the  magneto  hole 
shown  in  A  Figure  i.  Sometimes  the  impuritv  had 
been  knocked  out  and  left  a  hole  or  spongy  place.  The 
walls  surrounding  the  magneto  and  spark  plug  holes 
were  thinner  than  the  walls  of  the  cylinder  or  water 
jacket.  It  appeared,  therefore,  that  the  dirt  was 
trapped  as  it  was  floating  to  the  top  of  the  mold  for 
the  iron  froze  first  at  these  points  due  to  the  thin 
section. 

The  remedy  for  this  condition  was  at  once  seen  to  lie 
in  the  field  of  metallography  which  covers  the  theor\-  of 
solutions.  According  to  this  science,  "The  pure  crvs- 
tals  of  a  solution  freeze  first  and  the  mother  liquor 
freezes  last."  Therefore,  the  foreign  matter  must  be 
rejected  by  the  pure  crystals  and  will  be  frozen  last 
with  the  mother  liquor,  \\nien  dirty  water  freezes  most 
of  the  dirt  will  be  precipitated  because  of  its  specific 
gravity  though  some  will  float  for  the  same  reason. 
That  which  remains  in  suspension  or  solution  after 
freezing  is  well  under  way  will,  however,  be  found  in 
the  centre  of  the  ice.  This  is  caused  by  the  freezing  of 
the  pure  water  first,  from  the  outside  to  the  centre.  The 
pure  crvstals  reiect  the  foreign  matter  and  it  is  found 
;n  the  portion  last  to  freeze. 

\\  hen  metals  freeze  the  same  conditions  obtain  and 
as  a  rule  the  dirt  rises  to  the  top  or  else  is  found  in  the 
sections  last  to  freeze.  It  must,  of  course,  stop  migrat- 
ing as  soon  as  the  section  in  which  it  is  located  freezes, 
even  though  other  sections  are  still  molten.  In  order 
to  cause  the  abo\  e  phenomena  to  produce  good  ca'^tings 
instead  of  bad  ones  two  things  were  done:  First,  the 
sections  of  metal  around  the  spark  plug  and  magneto 
hole  were  made  equal  to  the  section  of  the  cylinder  and 
the  water  jacket.  This  would  tend  to  allow  the  iminiri- 
ties  to  float  to  the  top  of  the  mold  or  else  allow  them  to 
migrate  to  the  center  of  the  walls  and  thus  not  cut  them 
clear  through.     .Secmid  a  chill  C  Figure  i.  was  used  to 
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core  out  the  magneto  hole,  instead  of  a  sand  core,  in 
order  to  f  reez  the  inside  of  the  walls  first  and  tend  to 
drive  the  dirt  to  the  opposite  side  and  thus  insure  a 
thicker  section  of  pure  metal.  Similar  leaks  were  dis- 
covered in  the  walls  of  the  spark  plug  hole,  as  at  D, 
Figure  2,  and  they  were  treated  in  the  same  manner. 
After  this  was  done  several  cylinders  which  had  been 


HGS.   I    AND 


slightly  spongy  portion  at  A.  The  reason  for  the 
casting  designed  like  Figure  5  being  solid  is  that  the 
graphite  has  more  time  to  separate  from  the  iron  and 
in  so  doing  it  occupies  more  space.  The  crystals 
have  grown  larger  toward  the  heaviest  section.  A 
wedge  section  was  made,  shown  by  C  and  D,  Fig- 
ure 6,  and  this  gave  the  desired  results  and  elimi- 
nated shrinkage  or  else  caused  it  to  take  place  nearer 
the  water  jacket  £,  where  it  could  not  cause  leaks. 

Shrinkage  Cracks. — 
The  third  major  cause 
of  rejections  w  a  s 
cracked  barrels.  It 
was  the  custom  to 
knock  out  the  castings 
as  soon  as  possible 
after  they  had  set.  In 
doing  so  the  center  or 
barrel  core  vvas 
broken  at  the  ends  thus  exposing  the  end  of  the 
barrel  to  air  currents  which  cooled  it  rapidly  while 
the  middle  of  the  barrel  cooled  slowly.  The  end  of 
the  barrel  was  thinner  also  and  this  also  caused  it  to 
cool  quicker.  The  result  was  that  unequal  cooling 
stresses  were  set  up  which  resulted  in  cooling  cracks. 
The  end  of  the  barrel  was  made  heavier  and  the 
castings  were  left  in  the  molds  as  long  as  practical 


FIG.    3.      SECTION    OF    CYLINDER    HEAD 
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Ko7E.— Method  of  Molding. — The  cylinders  were  cast  on 
their  sidei  but  that  is  not  necessary  in  order  to  use  the  chills 
which   are    referred    to    later   on. 

The  circle  Z,  Figure  2,  represents  the  center  core  with  its 
offset  //',  which  supports  the  tapered  iron  spark  plug  chill. 
The  center  line  X-Y  represents  the  parting  of  the  mold  and 
the  section  above  it  is  cast  in  the  cope  while  all  under  the 
line  is  made  in  the  drag.  The  spark  plug  chill  is  thus  in 
the  cope  while  the  magneto  hole  chill  C.  Figure  i,  is  set  below 
it  in  the  drag. 

rejected  for  bad  molding  were  broken  and  the  sec- 
tions about  the  magneto  and  spark  plug  holes  showed 
a  pure  fine  grained  metal  near  the  inner  wall. 

Sometimes  shrinkage  holes  had  been  the  causes  of 
leaks  in  these  sections.  This  was  due  to  the  unequal 
thickness  of  the  walls  at  this  point  and  because  the 
walls  around  these  holes  were  not  always  uniform 
due    to    irregularities   in    molding   and    core-making. 

Interior  Shrinkage. — The  second  chief  cause  of  re- 
jection was  the  leaks  which  occurred  in  the  bore  near 
the  closed  end  of  the  cyhnder.  In  order  to  cool  the 
cylinder  head  holes  were  cored  as  in  Figure  3,  in 
the  end  of  the  cylinder  for  the  water  to  pass  into 
the  head.  On  either  side  of  the  holes  the  barrels 
of  the  cylinder  was  connected  to  the  jacket  by  sec- 
tions of  metal  as  at  Y,  which  caused  a  thicker  sec- 
tion of  metal  here  than  the  rest  of  the  barrel,  say  than 
at-Z.  The  cause  of  the  leaks  was  shrink  holes  or  de- 
pressions, as  at  IV,  which  extend  into  the  bore  or 
very  close  to  it  after  the  cylinders  were  bored.  This 
type  of  shrinkage  is  frequently  seen  when  a  thin  sec- 
tion of  metal  joins  a  thick  one  at  right  angles.  The 
thin  section  cools  first  and  as  it  shrinks  it  draws  the 
molten  metal  from  the  heavier  section.  The  heavier 
section  is  also  cooling  so  the  two  sections  draw  away 
from  each  other  at  the  corner  as  at  A,  Figure  4. 

Examination  of  many  types  of  castings  show  the 
above  to  be  true  and  also  the  phenomena  of  a  solid 
section  where  the  change  in  thickness  is  gradual,  as 
in  Figure  5.  Points  A  and  B  show  where  shrinkage 
is  likely  to  occur  in  sections  of  the  design  of  Figure 

4,  while  if  a  section  or  casting  is  designed,  like  Figure 

5,  it   will   bo   solid   or   may   have   a   coarse   grain   or 


4     AND     5.      DIAGRAM     SHOWlNt 
FECTS    OF    SHRINKAGE 
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Oper.\tio.\s 
A  mixing  ladle 
was  used  at  the 
cupola  and  2000- 
pound  charges 
were  melted 
throughout  the 
heat.  Calculations 
made  from  the  dimensions  of  the  ladle  and  from  the 
weight  of  castings  poured  showed  that  it  only  held 
J 700  pounds.  So  in  order  to  allow  a  whole  charge 
to  run  in  the  ladle  and  thus  insure  better  mixing  the 
*■  charges  were  reduced 

to  1700  pounds. 

a  c0ntr.\ctt.vg 
Chill 

Manufacturing  con- 
siderations deter- 
mined  that  the  spark 
plug  hole  should  be 
cored  out  partly  by 
the  sand  barrel  core  and  partly  by  a  chill.  This  fact  pre- 
sented another  difficulty  because  a  high  stress  is  set 
up  in  the  walls  around  the  spark  plug  hole  when  the 
castings  starts  to  cool.  If  a  sand  core  is  used  it 
would  be  crushed  if  it  was  not  too  hard.  In  this  in- 
stance the  core  would  crush  easily  because  of  its 
composition  but  a  chill  would  not  crush  and  it  would 
also  cause  the  metal  to  contract  faster  around  it  thus 
setting  up  a  difference  in  the  stresses.  The  common 
type  of  chill  was  used  at  first  as  it  was  inexpensive 
to  make  but  a  close  inspection  was  made  for  shrink- 
age cracks  which  might  develop  as  pointed  out  above. 
It  was  fortunate  that  such  a  possibility  had  been 
considered  otherwise  many  castings  would  have  been 
ruined  by  cooling  cracks.  The  larger  cylinders  de- 
veloped cracks  of  this  type  more  often  than  the 
smaller  ones.  This  was  due  to  the  fact  that  the  cir- 
cumference of  the  larger  holes  was  greater  and  there- 
fore the  shrinkage  would  have  been  greater  if  a  sand 
core    had    been    used    in    each    instance.      However. 
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neither  wall  nor  circumference  could  shrink,  except 
that  portion  cored  out  bj-  the  barrel  core,  therefore 
the  stress  was  greater  in  the  wall  with  greatest  cir- 
cumference because  of  the  attempt  to  shrink  the 
normal  amount  in  each  case.  In  order  to  prevent 
losses  from  this  source  the  writer  designed  a  con- 
tracting chill  which  allowed  the  walls  of  iron  to 
shrink  and  thus  relieve  and  equalize  the  stresses. 

Mixture  and  Analysis 

Consideration  was  given  to  the  properties  of  the 
elements  which  compose  cast  iron  and  in  order  to 
avoid  shrinkage  as  much  as  possible  the  graphitic 
carbon  was  increased  by  increasing  the  silicon  con- 
tent and  by  melting  at  a  higher  temperature.  Phos- 
phorous was  raised  for  the  same  reason  and  sulphur 
was  lowered  when  possible.  Many  times,  however, 
it  was  not  possible  to  control  the  mixture.  The 
writer  did  not  make  a  special  mixture  then,  but 
used  the  general  iron.  At  one  time  seven-tenths  of 
the  mixture  was  scrap  and  the  sulphur  was  over 
twice  as  high  as  generally  recommended  and  yet  the 
cylinders  continued  to  pass  the  tests.  Such  condi- 
tions would  have  resulted  in  nothing  but  defective 
C3dinders  with  the  usual  foundry  methods. 

Conclusion 

The  results  of  this  investigation  will  interest  the 
designer  in  that  it  illustrates  the  fact  that  an  engine 
or  other  type  of  machine  may  be  designed  so  as  to 
be  efficient  in  working  properties  yet  the  manufac- 
turer may  be  bankrupted  if  the  effect  of  the  sections 
of  castings  on  the  properties  of  metals  is  not  known. 

The  foundryman  will  notice  that  it  is  not  always 
the  fault  of  the  iron  when  castings  are  lost  because 
of  shrink  holes  but  rather  the  abrupt  right  angled 
connections  of  heavy  and  light  sections. 

^Metallurgists  will  find  a  new  application  of  the 
theory  of  solutions,  and  the  foundryman  another  use 
for  chills  in  adapting  them  to  eliminate  impurities 
from  a  given  portion  of  a  casting  and  thus  produce 
sound  sections  where  desired. 
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ge  Wastes  Coal 

Austen  Bolam 

O  merely  refrain  from  using  coal  does  not  necessarily 
mean  economy,  especially  if  by  so  doing  production 
of  some  vital  necessity  is  curtailed.  Rather  should  we 
use  more  coal,  provided  wc  make  sure  that  every  pound 
is  doing  its  full  duty.  But  to  burn  lo  pounds  of  coal 
and  only  to  utilize  the  energy  from  five  pounds — that  is 
waste  of  the  most  reprehensible  description. 

Unfortunately,  every  coal  user  must  plead  guilty  to 
this  ofifense  in  a  greater  or  lesser  degree  because  even  the 
most  efficient  of  our  steam  generators,  the  modern  water 
tube  boiler,  at  its  best  utilizes  about  70  per  cent,  of  the 
energy  available  from  every  pound  of  coal  it  consumes. 
Under  current  conditions  it  is  doubtful  whether  any  fur- 
ther improvement  is  possible  since,  despite  all  the  most 
modern  appliances,  at  least  20  i)er  cent,  of  the  heat  goes 
to  waste  in  the  chimney  stack  alone. 

The  greater  part  of  the  10  per  cent,  of  losses  remain- 
ing to  be  accounted  for  are  caused  by  radiation  from 
pipes,  boilers  and  fittings,  and  it  is  this  radiation  \vhich 
is  at  once  the  most  insidious  of  our  many  heat  thieves 
and  the  most  easily  controlled.  The  first  point  to  be 
noted  is  the  fact  that  these  radiation  losses  are  almost 
equal  to  the  total  available  steam  efficiency.  They  are 
therefore  important  enough  to  deserve  far  more  serious 
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1  his  diagram  shows  what  becomes 
of  its  original  14,000  B.  T.  U.  Each 
division  represents  1000  B.  T.  U. 
shaded  portion  shows  loss*"^  Fionirc"; 
from  "How  to  Build 
Efficiency." 
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consideration  than  is  usu- 
ally accorded  them. 

Before  discussing  these 
losses  and  their  remedies, 
let  us,  however,  perform 
a  few  simple  calculations 
which  ma\-  help  us  to  un- 
derstand better  some  of 
the  figures  to  be  later  pre- 
sented. The  standard  of 
heat  measurement,  the 
B.t.u.  ( British  thermal 
unit),  equals  the  heat 
necessary  to  raise  one 
pound  of  water  one  de- 
gree Fahrenheit.  There 
are  from  10,000  to  15,000 
B.t.u.  in  a  pound  of  good 
coal.  One  pound  of  coal 
produces  seven  to  nine 
pounds  of  steam,  accord- 
ing to  the  efficiency  of  the 
boiler,  and  each  pound  of 
steam  represents  about 
2,000  B.t.u.  expended  in 
its  production. 

Now  one  square  foot 
of  bare  pipe  (or  its 
■equivalent  in  other  un- 
covered    metal     surfaces 


- 

!         '     1 

STEAM  AT  20  CEtlTS 
PER  1.000,000  B.T-U.\ 

i      i 

J,£i2^ 

I 

^:^^^ 

- 

^ 

^^^:=^§ 

) 

200      300     40C      500  0        100      200     300     400      530 

Temperature    Difiference  ,  Degrees     Fahrenheit  . 


1                      ' 

STEAM  AT  60  CENTS 
PER  1,000,000  BTU.      ^ 

_F!Si 

i 

A^ 

_2*iri 

^ 

k^ 

^. 

V^ 

___]%:: 

\i^. 

y^ 

^ 

-^ 

0        100     200      300     400      500  0       100      ZOO     300    400     SOD 

Temperciture    Difference  ,  Degrees    fahrenhai+ 
THICKNESS   OF   PIPE   C0\TR1NG   FOR    M.^.\IMl■M    NET   S.WING 

such  as  valves,  flanges,  fittings,  etc.)  will  waste,  at  150 
pounds  steam  pressure.  937  B.t.u.  per  hour  or  aboiit 
half  a  !>ound  of  coal — n  jiounds  a  day,  or  about  a  ton 
and  a  half  a  year,  after  allowing  an  ample  margin  for 
non-working  days. 

I'urthcr  investigation  re\  cals  ignorance  as  to  the  func- 
tions and  values  of  the  various  lieat  insulating  materials 
used.  Provided  the  surfaces  are  covered,  few  tests  are 
made  as  to  the  actual  efficiency  of  the  covering  itself. 
In  fact,  there  is  ap])arenlly  nfi  department  of  steam  engi- 
neering where  the  "rulc-of-thuml)"  method  is  so  exten- 
sively cnlti\ated  as  in  this. 
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Structure  of  Heat  Ixsui.atiox 

Let  us  consider  for  a  moment  the  structural  require- 
ments of  an  efficient  heat  insulating  material  and  begin 
with  the  structure  of  a  metal  which  is  a  good  conductor 
as  compared  with  the  wool  or  feathers  that  protects  the 
animal  or  bird  from  the  cold.  We  find  the  metal  is  close, 
heav\-  and  homogeneous  in  texture.  It  has  no  empty 
spaces,  nothing  to  oppose  the  rapid  conduction  of  the 
heat  from  particle  to  particle.  Hence  it  is  ideal  for  the 
heating  surfaces  of  boilers,  radiators,  etc.,  wherever  heat 
is  required  to  pass  quickly  and  with  the  minimum  of  loss. 

On  the  contrary,  wool  and  feathers  are  loose  and  carry 
a  large  quantity  of  ai?-  enmeshed  in  their  fibres.  When 
it  is  cold,  and  the  bird  fluffs  up  his  feathers,  he  is  really 
increasing  the  thickness  of  his  air  protection. 

Now  air  that  circulates  is  a  heat  thief.  Convection 
is  merely  another  name  for  air  circulation  and  convec- 
tion shares  with  radiation  and  conduction,  the  responsi- 
bility for  all  heat  losses.  We  can  see  an  example  of  this 
in  the  rapid  cooling  of  any  heated  body  when  exposed 
to  a  brisk  current  of  air.  Dead  (  or  stagnant)  air  on  the 
contrary  is  a  heat  saver,  but  true  dead  air  can  only  occur 
when  it  is  subdivided  into  miscroscopic  units  so  confined 
as  to  be  absolutely  incapable  of  circulation.  Hence  the 
ideal  heat  insulation  is  a  mass  of  minute  air-cells,  with 
the  minimum  of  solid  material  necessary  to  hold  them 
together. 

Owing  to  the  high  temperature  of  high  pressure  steam 
pipes,  organic  materials  are  necessarily  barred,  although 
otherwise  there  are  many  of  these  that  possess  the 
requisite  air-holding  capacity,  ^^'e  find  our  best  and 
most  practical  heat  insulations  among  the  non-organic 
materials. 

Selectiox  of  Heat  Ixsulatiox 

Let  us  see  how  to  put  our  knowledge  into  actual  prac- 
tice. 

First  of  all,  in  the  selection  of  the  correct  material  to 
be  used  we  find  that  a  non-organic  material  of  high  dead 
air  capacity  is  essential. 

Second,  the  thickness  of  the  covering  must  be  in  pro- 
portion to  the  temperature  of  the  object  to  be  covered. 
An  insulation  that  is  amply  thick  for  moderately  low 
Ijressures  is  insufficient  for  high  pressures  or  superheat. 

Third,  it  is  not  enough  merely  to  cover  the  larger  sur- 
faces. Every  point  from  which  heat  radiates  is  a  coal 
waster.  A  survey  of  most  steam  plants  will  imearth 
many  hitherto  undercovered  sources  of  heat  leakage. 

Fourth,  in  order  that  we  may  obtain  a  fair  return  from 
our  investment,  the  covering  must  be  durable.  A  good 
insulation  should  last  as  long  as  the  metal  it  protects. 
Instances  of  over  25  years'  continuous  service  are  not 
uncommon. 

One  trouble  is  that  most  insulations  look  alike,  espe- 
cially when  they  are  on  the  pipes  or  boilers.  Once  they 
are  installed  it  is  the  exception  rather  than  the  rule  to 
inspect  or  test  again.  Therefore  an  inferior  covering 
may  have  lost  by  far  the  greater  part  of  its  insulation 
^•alue  without  this  being  in  the  slightest  degree  apparent 
to  outside  observation.  At  a  large  Pennsylvania  steel 
plant  a  few  years  ago,  an  old  pipe  covering,  several  hun- 
dred feet  long,  was  removed,  and  found  to  have  totally 
disintegrated.  In  fact,  it  was  nothing  but  a  bag  of  dust. 
How  long  it  had  been  in  that  condition  nobody  knew, 
but  it  was  evident  that  for  many  years  it  had  been  merely 
so  much  "camouflage"  on  the  steam  pipes. 

That  this  is  by  no  means  an  isolated  instance  is  well 
known  to  engineers  whose  work  brings  them  into  contact 
with  a  large  number  of  steam  plants.  In  fact,  the  mar- 
vel of  heat  insulation  is  the  general  indifiference  to  and 
ignorance  of  the  whole  subject. 


jsiness  Principles  =  A  Discussion 


Assislaitt    Construction    Engineer,    The    Connecticut    Company 

IX  the  July  issue  of  Ixdustrial  Max-agement  I  note 
*  in  the  principles  outlined  by  Mr.  C.  E.  Knoeppel 
before  the  Federal  Trade  Commission  that  under 
[irinciple  6  he  states  "costs  of  operation  should  not 
have  included  in  them  any  charge  covering  interest 
on  investment,  etc." 

Will  not  this  defeat  the  very  object  we  are  all  try- 
ing to  attain,  greater  industrial  efficiency? 

It  is  essential  that  selling  prices  should  be  based 
on  the  most  efficient  operating  costs,  and  to  deter- 
mine such  costs,  all  of  the  elements  by  which  effici- 
ency of  operation  is  gaged  should  be  included,  among 
which  is  interest  on  the  investment. 

There  may  be  quite  a  difference  in  the  labor  costs 
in  different  manufacturing  plants  involved  in  the  op- 
erations of  producing  the  same  article,  but  which  is 
the  most  efficient?  Excessive  investment  in  equip- 
ment may  make  the  selling  price  greater  for  the 
article  produced  with  the  lower  labor  cost  in  order 
to  realize  an  adequate  return  on  the  investment, 
therefore,  the  business  as  a  whole  of  manufacturing 
this  article  would  be  less  efficient.  But  where  less 
efficient?  To  determine  this  is  it  not  necessary  that 
we  have  included  in  the  cost  of  each  operation  in- 
volved in  the  producing  of  any  article  interest  on  the 
investment,  and  thereby  create  a  gage  for  measur- 
ing, comparing  and  analyzing  efficiency  in  the  vari- 
ous operations,  instead  of  only  for  the  entire  business? 

The  three  necessities  in  practically  all  production 
operations  are  labor,  material  and  equipment,  there- 
fore why  should  not  the  cost  of  these  elements  be 
included  in  operating  costs?  There  is  a  charge  for 
labor  and  for  material  and  also  a  charge  for  the 
money  to  provide  the  equipment.  This  latter  charge 
may  be  in  the  nature  of  interest  on  bonds  or  divi- 
dends on  stock,  but  it  is  the  actual  cost  for  the  use 
of  the  investment  in  equipment. 

"Service  at  Cost" 

I  have  in  mind  a  recent  bill  passed  by  the  j\Iassa- 
chusetts  Legislature  affecting  certain  railway  indus- 
tries called  the  "Service  at  Cost  Bill."  The  desired 
results  to  be  realized  are  :  a  just  price  to  the  public 
for  the  product  (in  this  case  service),  a  guaranteed 
fair  return  to  the  investors,  and  the  maintenance  of 
good  service.  The  fare  or  price  to  be  charged  is  to 
be  based  on  the  cost  of  producing  good  service  and 
such  cost  is  to  include  return  on  the  investment. 

If  labor  or  material  costs  increase,  or  a  greater  re- 
turn on  the  investment  is  necessary  to  attract  capital 
and  the  cost  of  operation  thereby  increased,  the  fare 
is  accordingly  raised. 

If  these  elements  enter  into  the  cost  of  the  finished 
product  why  should  they  not  also  be  included  in  the 
cost  of  any  one  of  the  operations  included  in  pro- 
duction ? 

Efficiency  is  the  ratio  of  the  work,  energy  or 
wealth  that  is  obtained  from  any  operation  to  that 
put  into  it :  but  if  all  of  the  elements  put  in  are  not 
included  in  the  comparison,  how^  can  the  ratio  be  re- 
lied upon? 

The  sum  or  end  efficiency  of  a  business  is  only  so 
good  as  the  efficiency  of  its  various  operations,  there- 
fore, do  not  cut  out  of  operating-cost  statistics  any  of 
the  facts  necessary'  to  show  the  management  where  total 
efficiencv  mav  be  increased. 
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Listing  10,000  persons  of  zuorkiiig  age  living  zuithin 
a  mite  of  the  factory,  securing  all  the  workers,  both 
men  and  women,  needed  at  present  including  persons 
for  a  few  very  responsible  positions,  and  the  beginning 
of  half  time  work  with  women — these  are  some  of  the 
immediate,  tangible  results  of  this  industrial  census  and 
the  follow-up  efforts  to  recruit  employees. 

Igt^TpillE  logic  of  your  letter  has  appealed  to  me," 
y  said  Mr.  Libhart  (then  superintendent  of 
the  parts  department  of  a  large  automobile 
industry)  as  he  introduced  himself  to  me  one  morn- 
ing a  few  months  ago. 

"Since  getting  your  letter  I  have  figured  out  what 
it  costs  me  to  run  my  car  clear  into  the  city  and  back 
each  day  and  I  find  that  the  expense  is  about  $2  a 
day,  or  over  $600  a  year  for  transportation  alone. 
There  is  the  time  it  takes,  as  well,  which  causes  me 
to  realize  that  I  could  afiford  to  work  nearer  home 
at  a  good  deal  less  money,  if  I  could  find  something 
in  my  line." 

Air.  Libhart  and  I  fell  into  a  "conversational  inter- 
view" in  which  he  explained  that  he  had  been  follow- 
ing the  stores  side  of  manufacturing  most  of  his  life, 
and  felt  most  competent  to  work  in  that  line.  Before 
the  "conversational  interview"  was  ended,  we  were 
so  well  acquainted  that  an  arrangement  had  been 
made  for  golf  a  few  weeks  in  the  future. 

We  had  no  opening  for  my  new  acquaintance. 
However,  I  explained  to  him  the  details  of  a  pos- 
sible job  we  might  some  day  want  filled,  and  told 
him  that  I  would  bear  him  in  mind  if  something 
turned  up  that  looked  favorable.  In  the  meantime, 
would  he  be  kind  enough  to  fill  out  one  of  our  appli- 
cation blanks  so  that  we  could  have  it  on  file  for 
consideration  when  a  possible  opening  developed. 

Two  days  later  the  purchasing  agent  resigned  to 
take  up  a  larger  work  in  another  field  and  our  super- 
intendent of  stores  was  promoted  to  the  purchasing 
agent's  desk.  When  it  came  to  select  the  successor 
to  the  superintendent  of  stores  there  was  no  one  in 
the  organization  that  we  felt  could  fill  the  bill ;  so  it 
was  up  to  the  employment  department  to  find  some 
one.  But  our  census  letter  had  already  found  the 
man  for  us.  Within  half  a  day  after  the  conference 
regarding  a  new  superintendent  of  general  stores, 
Mr.  Libhart  had  been  employed  for  the  job. 

"It's  a  fine  record  of  the  employment  department 
being  on  the  job,"  said  the  works  manager  in  com- 
menting upon  the  change  in  the  general  stores  rooms 
—and  we  felt  fully  paid  by  the  compliment. 

This  incident  is  only  one  of  many  that  we  have 
had  in  relationship  to  our  industrial  census  which 
was  started  a  little  over  a  year  ago.  The  plan  as 
inaugurated  by  the  Miller  Lock  Company  was  not 
radically  difTercnt  from  similar  plans.  The  results 
will  never  be  known,  as  wc  can  "feel"  some  of  the 
effects  that  cannot  be  placed  down  in  cold  figures  or 
statistics. 

Surroundings  of  the  Pl.\nt 
The  plant  of  the  Miller  Lock  Company  is  located 
about  nine  miles  from  the  business  section  of  the  city 


Mr.  Dale  Wolf  icos  trained  in  daily  newspaper  jour- 
nalism and  had  some  four  years'  business  experience 
in  the  Middle  West.  For  nearly  three  years  he  was 
Industrial  Betterment  E.vtension  Secretary  of  the  Cen- 
tral y.  M.  C.  A.  of  the  City  of  Philadelphia,  specialising 
on  employment  and  labor  maintenance  problems.  He  is 
now  Director  of  Employment  of  the  Miller  Lock  Co. 

of  Philadelphia  in  an  industrial  community  known 
as  Frankford.  Transportation  facilities  from  the 
community  to  the  center  of  the  city  are  very  poor  at 
present,  and  the  installation  of  a  high-speed  elevated 
railway  service  has  been  stopped  because  of  the  war. 
Competition  for  help  is  keen.  The  Frankford  Arsenal 
of  the  United  States  Government  is  within  a  twelve- 
minute  walk  of  our  factory.  This  plant  has  about 
trebled  its  force  since  the  war  began.  Around  us 
are  many  other  modern  plants  engaged  in  war  work, 
all  just  as  keen  after  employees  as  ourselves.  Our 
]>roblem  was  to  man  the  machines  and  keep  them 
manned,  and  we  had  decided  that  one  of  the  best  pos- 
s'ble  agencies  to  use  would  be  an  industrial  census. 

W'Q  started  the  industrial  census  of  our  community 
by  first  laying  out  the  amount  of  territorj-  that  we 
desired  to  cover.  It  was  our  aim  to  canvas  every 
home  within  a  fifteen-minute  walk  of  the  factory. 
We  did  not  know  what  the  response  would  be  when 
we  started  out  to  meet  these  people  and  ask  them  a 
lot  of  questions,  but  we  knew  how  to  find  out — go 
to  it  and  do  it.    This  we  did. 

Beginning  Our  Canvass 

The  man  first  put  on  the  canvass  was  an  elderly 
Gentlemen  (spelled  with  a  capital  G)  who  had  for 
years  been  a  bookkeeper.  His  success  in  securing  the 
desired  information  was  satisfactory,  and  we  kept 
him  on  the  job  until  we  hit  upon  a  better  plan. 

We  tried  to  improve  the  canvass  by  getting  a  min- 
ister to  help  with  the  work.  We  found  an  Episcopal 
clergyman  in  the  community  who  was  not  adverse  to 
making  some  extra  money,  and  we  put  him  on  the 
job  paying  him  by  the  hour.  The  clergyman  never 
appeared  in  anything  but  ordinary  business  dress,  so 
his  diplomatic  approach  to  the  people  proved  to  be  a 
great  help  in  getting  the  desired  information. 

We  told  the  people  very  frankly  what  we  were 
about  and  WHY. 

The  canvasser  would  explain  that  he  was  taking  a 
census  for  the  Miller  Lock  Company,  getting  the 
names  of  all  residents  living  within  a  mile  of  the  fac- 
tory. That  some  day  these  names  would  possibly  be 
used  in  getting  the  residents  of  tlie  home  a  good  job 
at  "the  Lockic."  Of  course  there  were  some  people 
who  said  that  they  did  not  want  to  have  "the  Lockie" 
offer  them  a  good  job,  but  these  were  few.  In  such 
cases  the  canvasser  had  a  splendid  opportunity  to 
get  in  some  real  good  work,  correcting  any  misappre- 
hensions that  might  be  held  regarding  our  factory 
and  the  working  conditions  therein. 

Wc  used  a  blank  card,  properly  prepared,  for  the 
information  record,  ^\"hoever  came  to  the  door  gen- 
erally gave  the  information  desired,  and  sometimes  a 
child  would  answer  the  questions,  frequently  saying 
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things  that  would  not  be  said  by  an  adult,  but  still 
useful  in  the  canvass. 

Ax  Incident  Following  the  Census 

1  recall  a  recent  explanation  regarding  the  census 
that  was  being  given  to  a  young  woman  who  visited 
our  plant.  On  asking  her  address  I  went  to  the  cen- 
sus file  and  pulled  out  the  card  for  her  address,  on 
which  there  was  a  small  history  of  her  family. 

"Yes,"  she  said,  "I  remember  my  little  brother  say- 
ing that  he  had  told  a  man  about  our  family,  includ- 
ing my  oldest  sister  (indicating  the  sister's  name  on 
the  card).  However,  that  sister  does  not  live  at  our 
address,  as  she  is  a  nurse  living  at  the  nurse's  home 
in  the  center  of  the  city." 

"Well,"'  I  replied,  "wouldn't  it  be  nice  if  your  sister 
could  live  at  home."  To  this  she  agreed,  and  I  went 
on,  "By  having  her  name  on  this  card  it  may  some 
day  be  possible  for  her  to  follow  her  profession  and 
live  at  home.  You  see,  the  next  time  we  have  a 
vacancy  for  a  nurse  in  our  own  factory  hospital,  in- 
stead of  running  all  over  the  city  to  find  a  nurse  we 
might  offer  the  position  to  your  sister.  She  could 
then  work  right  here  within  one  square  of  her  home, 
follow  her  profession  and  live  at  home  all  of  the  time, 
wouldn't  that  be  nice?" 

"It  certainly  would,  and  I  hope  that  it  will  come 
to  pass  some  day,"  was  her  enthusiastic  reply. 

.Statistical  Result  of  the  Census 
We  gathered  about  4,000  cards  by  our  methods  of 
canvassing.  These  cards  represented  not  less  than 
16,000  persons  of  all  ages,  and  not  less  than  10,000 
persons  of  the  present  day  working  age.  Many  of 
these  people  were  already  our  own  employees,  and 
many  of  them  persons  who  had  formerlv  worked 
for  us. 
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CONSIDERABLE    VARIETV    OF    OCCUP.\TION    SHOWN 

We  filed  all  of  the  cards  by  streets,  running  them 
numerically  down  the  street.  We  felt  that  we  should 
first  begin-  our  campaign  on  the  community  as  a 
whole,  rather  than  upon  certain  occupations  that 
were  represented  in  the  neighborhood.  The  cross 
file  system  of  occupations,  sexes,  nationality,  etc., 
could  come  later. 

Our  campaign  was  designed  to  follow  out  the 
policy  that  we  have  always  had :  that  a  man  could 
work  better,  more  efficiently  and  be  much  happier 
and  more  contented  if  he  worked  near  home.  Three 
letters  were  written,  which  were  designed  to  hammer 
home  the  idea  of  "WORK  NEAR  HOME." 

Our  First  Community  Letter 
The  first  letter  appealed  to  the  pocketbook.  The 
case  cited  in  the  letter  was  that  of  a  young  woman 
who  is  now  one  of  the  chief  clerks  in  our  production 
department.  The  figures  we  had  used  in  her  case 
had  appealed  to  her  sufficiently  to  have  her  report  to 
work  for  us  at  the  same  salary  she  was  getting  in 
the  city.  We  felt  that  this  same  reasoning  would 
appeal  to  others.  It  was  simply  citing  how  much  it 
cost  an  individual  in  time  spent  traveling  (at  their 
hourly  wage  rate)  from  their  home  to  their  work  and 
back  again. 

You  can  imagine  our  suspense  when  we  sent  out  the 
first  batch  of  iod  letters.  We  had  spent  a  good  deal 
of  money  on  this  proposition  and  these  letters  vv-ere  go- 
ing to  tell  the  story  of  what  the  campaign  was  going  to 
amount  to.  My  assistant  remarked  the  afternoon  after 
the  letters  had  been  mailed,  that  during  the  day  we  had 
not  received  any  applications  as  a  result  of  the  census 
letter.  I  was  not  discouraged  and  simply  ordered  the 
daily  quota  increased  to  200. 

But  the  following  day  our  first  results  came.  .A. 
\'0ung  woman  who  had  formerlv  been  one  of  our  best 
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employees  in  the  punch  press  department  came  in 
bringing  the  letter  with  her.  To  her  the  letter  was  a 
personal  invitation  to  come  back  to  her  old  job.  But 
what  made  my  heart  glad  was  that  fact  that  coming 
back  herself  was  not  enough,  so  she  brought  along  a 
girl  friend  who  was  an  experienced  press  operator.  It  is 
hardly  necessary  to  tell  you  what  happened  to  the  future 
industrial  career  of  these  two  young  women. 

From  then  on  we  kept  sending  out  about  a  hundred 
letters  every  day  until  we  had  gone  through  the  entire 
list.  The  results  of  this  letter  can  never  be  tabulated. 
A  sample  of  its  "far-reaching-ness"  is  to  be  fotmd  in 
the  case  of  a  city  salesman  for  a  wholesale  grocery  house. 

This  city  salesman  worked  our  community  and  lived 
just  a  few  squares  beyond  the  zone  of  our  census.  In 
talking  to  one  of  his  grocer  customers  the  salesman 
remarked  about  his  account  v^-ith  the  restaurant  of  the 
Miller  Lock  Company.  This  caused  the  grocer  to  show 
the  salesman  the  census  letter  that  he  had  received  from 
our  factory.  The  salesman  took  the  letter  for  it  meant 
a  new  angle  of  business  for  him.  His  own  daughter  had 
been  working  in  the  city,  lo  miles  from  home,  and  he 
wanted  to  get  work  near  home.  Here  was  a  case  of  a 
man  coming  to  our  plant  every  week,  and  dealing  only 
with  the  purchasing  department.  He  had  for  a  long 
time  felt  a  yearning  to  deal  with  the  employment  de- 
partment in  regard  to  his  daughter,  but  it  took  some- 
thing like  the  census  letter  to  call  to  his  attention  that 
this  yearning  could  be  fulfilled.  We  needed  a  record 
clerk  in  the  employment  office,  and  here  was  a  girl  doing 
the  same  kind  of  work  lo  miles  away  from  home,  when 
she  could  have  been  working  for  the  same  money  much 
nearer  home  without  any  car  fare  to  pay.  An  inter- 
view followed  arranging  for  the  young  woman  to  report 
for  work. 

Return  of  Former  Employees 

The  majority  of  the  people  who  applied  for  work  as 
a  result  of  our  first  letters  were  former  employees. 
These  persons  knew  about  us.  our  factory  conditions 
and  our  scale  of  wages.  So  it  was  gratifying  to  find 
that  among  the  employees  who  went  on  the  payroll  dur- 
ing the  first  months  of  the  campaign  about  one  in  every 
five  was  an  old  operative  returning  for  reemployment. 

The  first  letter  had  brought  in  quite  a  few  visitors. 
It  was  notable  that  man\-  of  these  were  old  people.  These 
old  people  had  vv'orked  in  factories  in  their  younger 
days,  and  to  see  a  plant  where  as  much  interest  was 
taken  in  the  human  element  as  is  done  in  ours  was  a 
revelation  to  them.  They  went  out  and  talked  about  it, 
■  so  that  we  received  an  increase  of  applicants  from  that 
class  of  men  who  are  just  able  to  work  but  do  not  be- 
cause they  feel  that  they  have  "had  their  day."  These 
men  we  were  able  to  put  at  lighter  work  in  the  plant, 
the  assembling  departments  recruiting  many  of  them. 
Our  Second  Letter 

For  our  second  letter  we  decided  to  make  a  patri- 
otic appeal,  as  we  were  engaged  in  doing  about  50  per 
cent,  government  work.  I  did  not  like,  this  letter  as 
well  as  the  first  one,  and  thought  it  would  not  do  as 
much  good.  And  it  did  not  at  the  start,  and  until  we 
changed  our  system  of  mailing. 

The  results  of  the  first  letter  showed  us  that  most  of 
the  applicants  who  came  for  work  as  a  result  of  the 
census  letter  were  men.  What  we  needed  was  women, 
and  I  asked  several  of  our  clerks  to  think  up  some  idea 
as  to  how  we  could  get  women  in  on  the  job.  Several 
ideas  were  suggested,  such  as  offering  special  bonuses 
among  present  employees  for  bringing  women  putting 
on  a  special  woman  agent  to  try  and  recruit  female  labor. 


But  I  wanted  something  that  would  apply  to  this  cam- 
paign. 

It  was  finall}'  suggested  that  as  the  letters  were  al- 
ways addressed  to  men,  and  that  these  men  were  the 
chief  recipient  of  letters  that  went  into  the  household, 
we  should  address  the  letter  to  the  women.  The  women 
of  the  home  rarely  receive  a  letter. 

This  was  after  we  had  sent  out  over  500  of  the 
letters  in  the  second  batch.  We  then  .started  address- 
ing them  to  the  oldest  female  indicated  on  the  census 
card — and  the  trick  worked  with  a  bang. 

In  less  than  a  week  we  had  all  the  ■zvornen  tve  zvanted 
and  I  zvas  ainaced  one  mornhuj  to  find  that  the  only 
requisition  in  the  employment  department  was  for  a 
millwright . 

If  there  had  been  women  millwrights  in  the  neigh- 
borhood we  might  have  filled  this  requisition. 

^^'e  not  only  got  the  women  for  working  full  time,  but 
we  got  our  first  results  from  our  attempt  to  follow  out 
the  idea  outlined  by  Mr.  Hugh  Fullerton  at  the  Roch- 
ester employment  convention.  In  two  days  wt  had 
four  women  ready  to  put  into  practice  Mr.  Fullerton's 
idea  of  half  time  work  for  women,  two  women  taking 
care  of  one  job. 

We  put  on  all  of  the  women  we  could  get  on.  We 
immediately  planned  to  discharge  several  piece  work- 
ers who  were  occupying  machines  at  big  weekl}'  losses 
of  production,  and  proceeded  to  carry  out  this  plan  by 
making  an  example  of  a  trouble-maker  and  lazy-bones 
girl  in  our  rivetting  department. 

We  have  been  credited  with  putting  women  on  many 
jobs  that  have  been  held  by  men.  This  was  our  chance, 
and  we  started  them  in  on  work  that  was  being  done  by 
boys  and  men.  It  took  well,  and  I  think  that  ever\'- 
one  got  along  all  right,  even  to  the  first  woman  trucker. 
The  boys  started  to  get  rid  of  the  first  of  the  female 
truckers  by  making  fun  of  her.  She  stood  it,  although 
coming  to  the  employment  department  three  times  to  see 
about  quitting.  Just  as  soon  as  we  put  on  a  second  wo- 
man trucker  with  her,  she  was  read}'  to  stand  the  fire, 
and  her  entrance  into  the  industrial  trucking  world  had 
been  won.  There  was  a  cessation  of  the  ridicule  just 
as  soon  as  the  second  woman'  went  on  the  job. 

The  second  letter  also  brought  in  some  women  who 
had  their  sense  of  patriotism  appealed  to  in  a  strong 
fashion.  I  recall  two  elderl}-  ladies  who  "wanted  to  do 
their  bit,"  but  didn't  feel  that  they  were  \oung  enough. 
They  are  now  working  at  very  light  work  in  our  japan- 
ning department. 

For  the  time  being  we  have  stopped  sending  out  any 
more  of  the  second  series  of  letters.  We  have  stopped 
doing  any  form  of  advertising,  or  making  any  further 
direct  appeal  for  help.  The  balance  of  the  second  series 
will  be  sent  out  as  needed,  while  the  third  round  fif  let- 
ters is  \et  to  be  used,  before  wc  even  get  half  done  with 
the  harvest. 

H.XRVEST  OE  TIIF.   ClCNSUS 

We  have  just  started  reaping  the  harvest  of  this 
census.  By  vocations  we  little  know  what  we  have  at 
hand.  We  have  gone  far  enough  to  know  that  within 
a  15-minute  walk  of  our  plant  live  ^7,  firemen  and  52 
engineers.  To  a  works  manager  who  is  having  labor 
trouble  in  his  power  plant,  would  not  this  information, 
with  the  names  and  address  of  each  man,  be  a  great  help 
in  .solving  the  trouble.  It  has  been  to  us  already,  and  we 
will  use  this  information  more  than  once.  Men  that  we 
do  not  apjieal  to  today  may  not  be  so  situated  tomorrow. 
The  morning  on  which  this  article  is  being  written,  I 
was  talking  to  one  of  the  firemen  in  our  Census  district. 
Two  weeks  ago  he  was  out  of  a  job,  but  today  when  we 
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offered  him  a  place  in  our  boiler  room  he  had  a  posi 
tion.     Will  we  use  our  census  and  go  after  him  again? 
Sure  we  will,  for  he  may  become  dissatisfied  with  his 
vsfork  in  the  meantime,  and  we  may  catch  him  on  the 
psychological  day. 

Working  Near  Home 

We  have  a  place  on  our  application  blank  that  asks  the 
applicant  "Why  did  you  apply  here  for  work?"  If  any 
employment  director  will  analyze  the  answers  he  gets  to 
this  (or  some  similar  question)  he  will  soon  find  out 
that  there  is  something  back  of  the  idea  of  working 
near  home,  that  is  not  alone  in  the  brain  of  the  em- 
ployer. In  the  last  two  months  94  applicants  at  the 
Miller  Lock  Company  gave  as  their  reasons  for  apply- 
ing for  work  at  our  plant  such  answers  as :  "wanted  to 
work  near  home,"  "near  home,"  "other  job  too  far 
away,"  "didn't  like  to  ride  crowded  street  cars,"  "live 
near  her,"  "it's  close,"  and  similar  replies,  all  pertam- 
ing  to  the  one  main  idea  of  working  near  home. 

Looking  ahead  at  the  usefulness  of  the  census  J  can 
see  many  things  that  we  can  do  with  it.  In  these  uncer- 
tain war  times,  when  not  only  the  man-power,  but  the 
person-power  of  every  individual  must  be  utilized  in 
industry  if  we  expect  to  win  this  war  and  win  it  quickly, 
it  behooves  every  manufacturer  to  locate  and  put  to  use 
the  "person-power"  whether  it  be  old  man,  }'oung  man 
not  in  the  army,  but  physically  unfit,  elderly  woman, 
married  woman,  single  woman,  growing  boy  and  girl, 
regardless  of  color,  race,  nationality  or  creed. 

When  we  get  done,  we  should  know  the  answers  to 
such  questions  as  these:  How  many  single  women  are 
in  the  community  who  are  physically  fit  to  work  but 
are  not  working?  How  many  married  women  of  work- 
ing age  are  near  by,  who  have  no  binding  home  ties  and 
who  could  and  should  be  engaged  in  helping  out  in  in- 
dustry ?  How  many  women  with  home  ties  are  there  in 
your  vicinity  who  could  work  one-half  of  every  day? 
How  many  elderly  men  who  are  not  working  are  there 
that  could  be  doing  some  of  the  lighter  work  in  your 
shop?  How  many  men  are  there  who  have  felt  them- 
selves physically  unfit  for  labor,  but  who  could  be  doing 
such  work  as  light  assembling?  These  questions  show 
only  a  few  of  the  possibilities. 

Attitude  of  Other  Employers 

(-)ne  question  that  has  been  frequently  asked  is:  "What 
do  the  owners  of  the  other  factories  in  your  neighbor- 
hood think  of  your  census?" 

With  the  rampant  talk  now  current  about  stealing  em- 
ployees from  one  another,  every  manufacturer  who 
thinks  of  undertaking  an  industrial  census  of  his  com- 
munity will  have  to  answer  this  question  for  himself. 
We  did  not  ask  the  neighboring  manufacturers  if  we 
could  do  this  work.    We  went  ahead  and  did  it. 

The  result  has  been  that  we  are  still  on  the  same 
friendly  terms  with  our  neighbors  in  industry  that  we 
have  always  enjoyed.  One  firm  wrote  us  asking  us  not 
to  send  out  these  letters  to  their  employees.  We  replied 
that  with  the  rapid  change  in  employees  we  could  not  tell 
that  a  man  working  for  them  last  summer  would  be 
working  for  them  this  summer.  However,  if  this  par- 
ticular firm  would  send  us  a  list  of  its  employees,  and 
keep  us  posted  as  to  the  changes  in  personnel  of  its 
plant  every  two  weeks,  we  would  not  send  any  of  our 
campaign  .letters  to  anyone  on  their  list.  We  explained 
also  that  this  was  a  campaign  of  education  to  culti\-ate 
the  idea  of  working  near  home.     That  if  the  educational 


side  of  the  campaign  was  a  success,  they  would  reap  a 
great  benefit,  just  as  we  would.  (And  they  will,  too.) 
The  reply  to  this  was  a  list  of  the  employees  of  our 
neighboring  manufacturer,  and  we  in  turn  put  a  signal 
on  all  of  the  cards  that  were  in  this  list.  This  list  is 
renewed  every  two  weeks,  and  so  far  we  have  not  found 
a  case  of  our  mailing  a  letter  to  this  firm's  employees. 

Another  firm  wrote  us  a  similar  letter,  and  we  made 
an  ofifer  exactly  like  the  one  made  the  first  firm.  So  far 
this  second  manufacturer  has  not  thought  it  wise  to  co- 
opeiate  in  the  movement. 


Letter  No.  i 

Dear  Friend : 

Some  time  ago  you  were  bothered  by  a  man  calling  at  your 
home  asking  a  lot  of  questions  about  the  members  of  your 
family  and  where  they  worked. 

Perhaps  you  did  not  appreciate  why  this  man  asked  you  so 
many  questions.  Well,  I  will  tell  you  just  why, — we  think  and 
we  think  you  do  also — that  it  is  a  great  advantage  to  work 
near  home  because  you  do  not  have  to  waste  time  going  and 
coming  to  w'ork. 

Have  you  ever  figured  out  the  time  you  spend  away  from 
home,  and  how  much  it  would  be  worth  to  you,  figured  on  the 
basis  of  your  pay  per  hour.  A  young  lady  living  near  here  did 
this  a  few  days  ago  and  discovered  that  it  was  costing  her  Cat 
her  hourly  wage  rate)  $4.30  every  week  in  time  lost,  besides 
having  her  car  fare  to  pay,  which  amounted  to  sixty  cents  a 
week. 

How  much  of  your  life  do  you  spend  at  home  with  the 
family  when  you  are  awake?  Would  it  not  be  much  nicer  to 
get  out  of  the  factory  from  work  at  4:53  in  the  afternoon  and 
walk  home  from  work  in  less  than  fifteen  minutes? 

Do  you  know  anything  about  the  Miller  Lock  Co.?  Do  you 
know  how  locks  are  made?  Do  you  know  just  what  your 
friends  do  who  work  at  this  factory?  Bring  this  letter  with 
you  to  the  office  and  we  will  be  pleased  to  show  you  thru 
the  entire  works.  It  would  make  a  splendid  excursion  for  your 
\isitors  from  out  of  the  city  the  next  time  they  visit  you. 

We  will  be  looking  for  you  in  to  see  us  soon. 
Cordially  yours. 

The  Miller  Lock  Co., 

Dale  Wolf, 
Director  of  Service. 

Does  It  P.\y? 

When  you  compare  the  cost  entailed  in  securing  em- 
ployees by  almost  any  means  now  used  in  modern  prac- 
tice, the  cost  of  an  industrial  census  is  no  greater  than 
the  cost  of  some  of  these  methods.  One  day's  advertis- 
ing in  the  classified  columns  of  a  Philadelphia  paper  for 
a  single  advertisement  for  one  man  will  cost  over  $5.' 
The  actual  dollar  and  cents  value  of  our  industrial 
census  will  never  be  known  to  us,  but  already  we  believe 
that  it  has  paid — and  our  dividends  will  continue  to 
come  in. 

The  industrial  census  must  have  back  of  it  the  good 
will  of  the  community  at  large  and  the  standardization 
of  shop  conditions.  Our  factory  is  second  to  none  in 
Philadelphia  for  sanitation,  social  betterment  and  allied 
movements.  We  have  a  clean,  well-lighted  and  well- 
ventilated  plant.  The  usual  betterment  features  such 
as  a  recreation  center,  restaurant,  library,  night  classes, 
savings  fund,  social  section,  profit  sharing,  piece  work 
bonuses,  free  life  insurance,  athletics,  loan  fund,  rest 
period,  roof  garden,  Boy  Scouts,  troup  girls'  patriotic 
league,  choral  organization,  dental,  medical  and  hos- 
pital care — all  of  these  go  to  make  the  place  attractive, 
and  with  them  is  an  adequate  wage  scale.  These  things 
are  NECESSARY :  then  you  may  count  on  SUCCESS 
for  vour  industrial  census. 
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Power  production  mastery  is  a  public  interest,  be- 
cause the  public  can  only  be  properly  served  if  power  is 
generated  in  the  most  efficient  and  economical  manner 
known.  Therefore,  records  should  be  kept  and  made 
public  in  order  to  reveal  inefficiency. 

This  installment  is  given  over  to  showing  and  emphas- 
izing how  important  poiver  plant  records  are,  to  e.vplain- 
ing  their  purpose,  pointing  out  what  kinds  of  records 
should  be  kept  and  hozv  they  should  be  gathered,  inter- 
preted and  used.  Records  of  performance,  maintenance, 
distribution,  construction  and  of  men  are  all  necessary. 
and  sacral  complete  logs  are  shozvn   herewith. 

THE  production  of  power  has  always  been  in  the 
hands  of  engineers,  who  are  preeminently  mas- 
ters of  materials  and  students  of  the  laws  of 
nature.  The  very  foundation  of  engineering  activity 
is  the  knowledge  of  facts  and  measurement,  the  relation 
between  causes  and  effects.  The  interplay  of  the  phe- 
nomena that  engineers  are  called  upon  to  master  is 
reckoned  in  terms  of  mathematical  equations  and  for- 
mulas, but — what  sarcasm  I 

So  long  as  the  engineer  remained  a  satrap  and  an 
obedient  servant  of  his  master,  his  knowledge,  initiative 
and  ideals  counted  for  naught,  he  was  paid  to  carry  out 
the  will  of  his  employer.  The  law-maker  and  the 
money-lender  were  taught  by  sad  experience  that  im- 
proper design  or  faulty  calculation  spells  damage  and 
money  loss,  and  so  long  as  the  physical  safety  of  in- 
vestment is  assured,  the  operating  perfection  mattered 
little,  since  the  loss  in  the  power  department  could  be 
made  up  and  covered  up  by  other  opportunities  that 
business  presents.  Moreover,  bromided  accounting 
showing  a  net  revenue,  can  cause  no  concern  regarding 
the  extent  of  power  losses  as  it  has  no  means  to  dis- 
close and  measure  them.  Hence — the  boilers  are 
equipped  with  safety  valves  and  water  gages ;  genera- 
tors with  voltmeters  and  circuit  breakers;  feeders  with 
time  relays,  while  the  instruments  enabling  the  operat- 
ing force  to  adjust  the  conditions  for  the  best  economy 
and  measure  the  efficiency  attained  in  each  stage  of  the 
transformation  of  energy  from  coal  pile  to  the  ulti- 
mate use,  were  generally  ill  favored  by  investors,  since 
the  operating  losses  were  heretofore  borne  by  the  con- 
sumers of  the  product. 

\\'hile  the  economic  structure  of  our  social  and  all 
other  relations  started  to  shake  to  the  roots  under  the 
effects  of  the  U'orld  War,  the  i)roblem  appeared  before 
the  investing  class  in  a  new  aspect.  It  is  no  longer  the 
question  of  lo.sing  a  little  in  one  direction  and  gaining 
more  somewhere  else.  The  wanton  destruction  of  our 
fuel  resources  in  mismanaged  power  houses  appeared 
as  a  ghastly  spectre  of  fuel  famine' ;  the  power  short- 
age threatens  to  stop  the  dividend-grinding  machinery 
and  the  day  of  reckoning  has  come. 

Relief  was  sought,  however,  in  the  old,  time  honored 
remedies— more  niachineiy,  better  equi'pment,  special 
privileges.  The  government  was  to  furnish  the  money 
to  modernize  "public  utilities,"  the  government  was  to 
issue  priority  orders,  the  pul)lir  had  to  pay  the  excessive 
cost  of  new   construction   under  abnormal    conditions. 


'  Washington,  June  .3.— Co.il  needs  this  ye?r  will  be  100.000,000 
tons  in  excess  of  production  of  last  year.    News  Items. 
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Mr.  U  alter  X.  Polakov  is  a  consulting  engineer  spc- 
ciati:ing  in  the  management  of  power  plants.  He  ivas 
educated  abroad,  held  a  position  of  shop  superintendent 
and  chief  engineer  in  Russia  and  was  also  instructor 
and  consulting  engineer  to  the  Xaval  Academy  at  Baku. 
After  coming  to  this  country,  and  prior  to  taking  up  his 
own  practice,  he  became  a  consulting  engineer  to  the 
Board  of  Estimate  and  Apportionment  for  the  City  of 
New  York,  then  consulting  engineer  for  the  Penn 
Central  Light  &  Power  Company  and  later  on  was 
superintendent  of  electric  poxi'er  of  the  New  York,  Xew 
Haven   &  Hartford  Railroad  Company. 

The  volume  of  electrical  business  increased,  nay,  multi- 
plied, so  that  even  a  smaller  rate  of  profit  would  yield 
under  such  conditions  larger  dividends;  in  spite  of  that, 
petitions  were  filed  to  raise  rates,  to  permit  skip-stops, 
etc. ;  inducements  for  use  of  higher  watt  lamps  and 
other  measures  further  enhanced  the  profit  secured  on 
the  peoples'  money,  irrespective  of  wasteful  misman- 
agement of  plants. 

The  country  at  large  and  the  public  in  particular,  is 
also  facing  a  new  problem :  The  demand  of  the  Public 
Service  Commission  that  the  public  utilities  must  serve 
the  public  is  to  be  supplemented  now  by  another,  public 
utilities  must  be  managed  in  accordance  with  the  best 
Iniown  method  and  in  the  most  efficient  and  economical 
manner. 

A  correct  method  of  record  keeping  is  an  indispensa- 
ble  means   for   exercising   such   a   control   and   proper 
agencies  should  see  hozc  the  service  is  rendered. 
Purpose  of  Records 

The  purpose  of  records  is  obviously  to  show  zvhat  has 
been  done.  In  other  words,  the  record  is  the  means  to 
establish  the  fact  and  as  such  it  is  the  most  powerful 
tool  that  management  possesses.  When  the  facts  per- 
taining to  the  actual  performance  are  known,  the  man- 
agement is  in  a  position  to  compare  it  with  the  ideal  or 
practical  task  and  thus  judge  the  degree  of  perfection 
of  its  accomplishments.  It  is  the  function  of  records  to 
show  clearly,  preciselv  and  continuously : 

1.  S\"hether  the  loss  occurs. 

2.  \\'here  it  occurs. 

3.  How  it  occurs. 

4.  What  is  the  extent. 

The  more  time  that  elapses  between  the  occurrence 
and  the  analysis  of  the  record,  the  greater  is  the  volume 
of  loss,  i.  e.,  the  less  the  value  of  the  records.  The 
value  of  the  records  becomes  nil  if  no  use  of  them  is 
ever  made.  Moreover,  the  value  of  records  may  be- 
come negative  if  the  records  are  inaccurate  as  the  con- 
clusions reached  from  the  analysis  will  be  wrong  and 
the  steps  taken  harmful. 

The  securing  of  accurate  and  instantly  available  rec- 
ords is,  therefore,  a  basic  condition  for  success  in  mas- 
tering production  as  well  as  distribution.  Without  a 
complete  set  of  records,  efficient  generation  of  power 
is  unthinkable,  but  the  possiliilities  offered  by  record 
keeping  may  be  realized  onlv  on  condition  that  proper 
use  is  made  of  the  story  told. 

The  mechanism  of  securing  records  must  lie  organic- 
ally fitted  to  the  process  under  observation.  Mere  re- 
sults of  a  ])erformance  leaves  room  for  speculations  and 
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guesses  as  to  causes;  thus  a  ratio  of  pounds  of  coal  per 
kilowatt  hour  constitutes  neither  a  record  of  iier- 
formance  nor  of  equipment  efficiency.  In  the  first 
place,  sa}',  three  pounds  of  coal  per  k.w.h.  may  represent 
30,000  B.  t.  u.,  or  42,000  B.  t.  u.  input.     If  we  express 

35, 000  B.  t.  u. 

the  ratio  in  heat  units  per  k.w.h.,  sa}'  

k.w.h. 
we  must  know  how  many  heat  units  are  needed  in  a 
given  plant  under  perfect  condition  of  equipment  and 
under  a  proper  method  of  operation  before  we  can  tell 

28,000  B.  t.  u. 

at  all  what  the  record  means.     If is  the 

k.  w.  h. 
practical  aim  to  be  strived  at,  the  record  discloses  25 
per  cent,  loss,  part  of  which  may  be  due  to  poor  main- 
tenance and  repair  of  equipment  while  another  part  is 
cau.sed  by  wrong  operating  practice.  Again,  k.  w.  h.'s 
are  born  neither  as  Pallada  from  Zeus's  head,  nor  as 
Diana  from  a  shell,  ready  made  in  all  divine  beauty  and 
gloi7 ;  rather  the  coming  of  a  k.  w.  h.  could  be  com- 
pared with  a  butterfly  whose  appearance  in  its  final 
form  is  preceded  by  a  long  and  tedious  metamorphosis 
from  an  egg  to  a  caterpillar,  then  into  a  chrysalis  in  a 
cocoon,  and  only  when  she  leaves  Nature's  womb  is  she 
ready  to  perform  her  brilliant  feat.  Likewise  our 
k.  w.  h.  passes  through  several  stages  of  transforma- 
tion before  it  takes  the  form  of  electrical  energy.  The 
record  for  disclosing  preventable  losses  in  the  trans- 
formation of  energy  (transformer),  before  it  may  be 
regarded    as    a    piece     of    actual,    useful    information 


lor  elimination  of  this  waste,  must  be  ab'.e  to  allocate: 

1.  The  stage  in  which  the  loss  occurs. 

2.  The  cause  of  inefficiency. 

Let  us  assume  a  steam-electric  power  plant,  the  in- 
herent efficiency  of  the  principal  units  of  equipment  be- 
ing as  follows : 

EMciency  Process 

Stage  Per  Cent 

Boiler   plant    (including  (Transformation     of     thermo- 

all  auxiliary)    75  chemical    energy    of    fuel    into 

volume  energy  of   steam.") 

Ti'rbine    room    (includ-  (Transformation      of     volume 

ing  all  piping  and  aux-  energy  of  steam   into  dynamic 

iliaries)    15  energy  on   shaft.) 

Generating     room     (in-  (Transformation     of     dynamic 

eluding  exitation   and  energy   into  electrical  energy.') 

transformation)    80 

En'ire  plant    9  (Entire   process.) 

The  cumulative  effect  of  losses  is  plainl\  apparent, 
it  stands  in  dependent  sequence  to  each  preceding  pro- 
cess since  loss  sustained  in  a  previous  stage  reduces  the 
energy  available  for  the  following  process.  Only  nine 
per  cent,  of  the  heat  energ}-  available  in  the  coal  is  final- 
ly transformed  into  electrical  energy  available  on  the 
outgoing  feeders  if  this  plant  is  operated  perfectly,  i.  c, 
if  the  equipment  develops  under  operating  condition 
continually  the  maximum  energ}-  it  is  designed  for. 
These  nine  per  cent,  represent  37,910  B.  t.  u.  input  to 
one  k.  w.  h.  plant  output,  which  is  theoretically  equiva- 
lent to  3412  13.  t.  u.  Leaving  aside  this  enormous  waste 
of  natural  resources  caused  by  our  crude  and  imperfect 
wav  of  designing  and  building  power  generating  equip- 
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ment,  let  us  consider  the  effect  of  improper  use  of  what  work  of  the  attendant  in  properlv  adjusting  the  operat- 

we  have.     Suppose  that  our  record  actually  shows  that  ing  conditions,  and, 

48,750  B.  t.  u.  m  the  shape  of  coal  are  used  to  generate  Second,  after  they  are  recorded  for  analysis  of  per- 

one  k.  w.  h.    Comparing  actual  performance  with  possi-  formance  as  to   (i)   results,   (2)   living  up  to     instruc- 

ble  task   figure  we  learn  that   our  operating  methods  tions,    (3)    deterioration  of  equipment,    (4)    suitability 

caused  about  30  per  cent.  loss.     Now  comes  the  ques-  of  materials  and  supplies. 

tions,  Where  does  this  loss  occur?     If  our  record  is  It  is  of  the  utmost  importance,  therefore,  to  devise  a 

complete,  it  would  show  a  picture  like  this:  suitable  form  of  a  power  plant  log,  individual  as  the 

' ^ — Efficiency ^  plant  itself  and,  above  all,  not  to  spare  eft'orts  in  keep- 

Possihle    Actual      Loss  ing  and   anal}-zing  it.      The  three   examples   of   actual 

Boiler  plant  efficiencv   75    '"  ^'^' -'""'■' \a(£  '"??  ^^''^  reproduced   (Figures  27.  28  and  29)   cover  a 

Turbine  room  efficiency  15           14              6.66  ^'"^  Stretch  from  a  small  industrial  boiler  house  to  a 

Generating,  transformation,  etc.,  ef-  public  utility  plant  and  electrified  railroad  central  sta- 

ficiency    80            79                 1.26  tion. 

All  around  plant  efficiency g            6.25         30.S  As  anything  SO  detailed  and  complete  as  the  elaborate 

lo  analyze  further  the  significance  of  these  records,  large  log  is  liable  to  be  filed  away  before  the  man  in 

we  must  possess  accurate  information  as  to  what  causes  charge  of  the   plant  operation  gets  the  benefit   of   its 

the   oss  in  each  stage  of  the  process.  study,  a  concentrated  summary  on  the  log  or  on  a  sepa- 

I  he  loss  m  steam  generation  may  be  produced  by  ex-  rate  slip,  Figure  30,  should  be  made  for  the  quick  in- 

cessive  or  insuflhcient  draft,  poor  attendance  to  the  fuel  formation  of  those  interested  primarilv  in  the  results, 

bed,  neglect  to  keep  heating  surface  clean,  etc.     The  while  anv   further  information  could  be  secured  from 

loss  m  the  turbine  room  may  be  due  to  a  failure  of  the  complete  log,   instrument   charts,  etc.,  whenever  a 

apportioning  the  load  to  different  units  so  as  to  take  detail  study  of  operating  conditions  is  needed, 

advantage  of  the  lowest  region  of  the  water  rate  curve.  As  it  has  been  said  in  regard  to  men's  performance 

or  neglected  vacuum  or  poor  condition  of  blading  or  the  record  of  their  living  up  to  their  task  must  be  an- 

auxihary  mechanisms,  or  what  not.    Similarly  excessive  alyzed  before  the  same  crew  comes  back  to  work  in 

electrical  losses  may  be  caused  by  factors  that  are  just  order  to  secure  the  benefit  of  experience  and  prevent 

as  much  within  the  control  of  the  management  as  these  the  recurrence  of  mistake  (see  Figure  ^i  K  so  it  is  with 

mentioned  as  examples  in  boiler  and  turbine  rooms.  the  general  performance  records.  ^  In  fact  in  few  cases 

Collecting  Tjata  only   can   the   judgment   as   to   man's   performance   be 

Referring  now  to  the  mode  of  securing  the  records  'ormed  without  a  close  study  of  all  the  conditions  under 

that  is,  collecting  the  information,  the  first  thing  to  be  '™"'''  ^^,  performed  his  work— hence  the  analysis  of 

considered  is  the  accuracv  and  continuity  of  records.  '"^'^  records  in  practice  does  not  follow,  but  precedes. 

Readings  taken  from  instruments  that  are  out  of  ad-  ^f  determination  as  to  whetlier  the  bonus  was  earned, 

justment,  clogged  or  installed  or  connected  in  the  wrong  ^^^^  .f?^°""'  °*  '''■'?'^  required  is  by  no  means  large  or 

place,  might  be  safelv  dispensed  with.     In  the  chapter  foh'bitive  even   for  a  smal    industrial  plant,  but  the 

on  maintenance,  due 'stress  was  laid  on  the  importance  ^.^"^^t'  ^""'^^'^  ^™"^  ^"^']  '^^^^^  study,  leading  to  con- 

of  care  of  instruments  and  a  method  of  inspection  and  t'.""°"^'  improvements  and  preve.ition  in  the  veiy  be- 

checking  was  briefly  outlined.     Tlie  continuity  of  rec-  "'""'"§^  °^  any  deterioration  of  efficiency    are  so  large 

ords  of  a  certain  nature  or  under  special  circumstances  f  ^  .'°  warrant  the  employment  of  a  well  paid,  highly 

does  exceed  in  importance  almost  everything  else.  Read-  ^'"''""^.'^  engineer,  with  a  keen  analytical  mind.     In  our 

ings  taken  at   considerable   intervals   do  not   represent  f  Pf  >fnce  such   scrutinizing  and   summing  up  of  the 

the  fact,  neither  as  to  tne  quantity  nor  as  to  character,  f^  I  '°?  ^^  °       '  'T        T'^  ^'  ^''^\  ^"*-  ^  '"'^" 

since  the  occurrences  between  the  readings  are  not  taken  fraction  of  the  time  of  a  study-man  or  planning  engi- 

into  account.     If  we  plot  a  curve  representing  the  con-  ''^^'-  .  ^^^^  balance  of  hi.s  time  is  utilized   in   further 

tinuous  record,  we  may  find  that  the  periods  of  read-  experimentations  and  training  of  help. 

ings  may  fall  on  the  points  above  or  below  the  average.  ^°':  f^^^  I!"''r'°f  °^.  ^"''I'^'^r  reducing  the  time  con- 

A   record   of  a  verv  large   public   utilitv   boiler  house  f  ^ed  in  calculations  involved  in  summing  up  and  de- 

which  was  shown  to  me  so.ue  time  ago,' apparently  in-  ermimng  efficiencies,  various  ratios,  etc.  and  ,11  order 

dicated    that    an    average    ashpit    pressure    maintained  '"/^'^    f'j""^  '-^"5!  ""'ehable  references  to  tables,  a 

there  was  about  2y,  inches  of  water.    When  an  attempt  '^^  "^  well  drawn  diagrams  or  a  slide  rule  may  eas.ly 

was  made  actually  to  see  this  pressure  continuallv  kept,  ''^  Prepared.     The  use  of  such  devices.  Figures  32  and 

it  was  found  that  the  fan  would  be  shut  down  approxi-  -r-^'  ""^  ""'>'  '"^"'"^^  '""'^.'^  f?''^"t^[  '^I'^^f  s-nce  a  suffi- 

mately  every  seven  minutes,  vet  the  combustion  engi-  ciently  correct  interpolation  can  be  made  from  a  con- 

neer  regarded  it  a  bad  form  to  take  and  record  a  read-  venicn   y  plotted  curv;e  more  quickly  without  the  need 

ing  whfle  "Jack  was  down."  recording  only  the  read-  "^  ^"''t'^f,':  fsunng.     The  accuracy  of  the  results  is  at 

inls  at  full  speed  of  the  fan.     On  the  other  hand,  for  ^'i^t  as  high  as  that  of  the  instruments  furnishing  the 

reason  of  a  purely  i)sychological  nature,  readings  taken  •'''*51f     ^^',     .       ^             ,              .       ,,             ...              , 

by  a  man  at  sufficiently  frequent  intervals  have  certain  The  analysis  of  records  covering  the  conditions  and 

•' J          •£       1       1                       ^ ^■.„  ..„^„,.^o      \\;u;io  results  of  operation  gives  the  clue  to  the  real  mastering 

and  specific  advantages  over  automatic  records.     While  1     ,•    *      ,  >  •   ■            i  •    1              , 

u              1       1  I  1      ■     I   „j  „ ,  -f o  ^,„.,  v^i^rif    tiio  „.,^cf  ''f  I)ower  product'on.      (  Jumion  am    uidgmcnt  have  no 

each  case  should  be    udged  on  its  own  merit,  the  most  '            '              ■         -.^  ■       1.   •         ^1    , 

,1,                      :      „....; .  ,1.,,,  ;=  n   ,-^„iK;,i->t;,,„  r,f  '"oom  or  excuse  since  it  is  obvious  that  any  guess  not 

reliable  manner  of  securing  data  is  a  combination  ot  ,          ,           •.•1        ,  ui-  1     1  r     ..    1         ^^  1 

•    ,-            ,.           /■  •    I-    7:„„  ;„^f,.„,„„„fc  i,„  -,fi,,.iri  based  on  the  positively  established  facts  has  at  least  as 

periodic  readings  of  indicating  instruments  by  attend-  V     u     /  1            ^     ,       ■  1  ^      u-i         1 

..         1             r       .1        u.       .;.:„.,<-  ^„  o  i^r,   ,,.v,;i„  tV,o  many  chances  to  be  false  as  to  be  right.     When,  how- 
ants  and  recording  tlic  observations  on  a  log,  while  the  -         ^  ,      •   .             •  1       i-       .1    .. '•       n                    1 
,  •   ,         .              ^          •.  4-„„i„„f  „<:  fi,a  ^iol,f  rr^io  fr>,-  cver,  we  take  into  consideration  that  in  all  guess  work. 
chief  engineer  or  superintendent  or  the  plant  gets  toi  .   .                           a       .         .1      1      •       r     11  •   n       ^-  1 

,  ■     ■    r    ^     ,•             .            „ t  ,„^„r.-ie  oier.    fr^.„  iiio  opiuioHs  arc  formed  not  on  the  basis  of  all  influential 

his  information,  and  permanent  records  also,  from  the  j-     *        u  ^         .1             ,-             ■                          1      •.  u 

,      ^       ,       .      ^-     •     ,.            »„  factors  but  on  the  most  conspicuous  ones  only,  it  be- 

charts  of  automatic  instruments.  ■  t     .  .1    t        ■    •         r          c     ^ 

comes  evident  that  omission  of  one  factor,  or  a  wrong 

Use  of  Perform.\N(E  Recorhs  assumption  of  any,  necessarily  leads  to  a  false  conclu- 

The  performance  records,  secured   one   vyay  or  an-  sion.    The  empirical  proof  of  this  statement  is  obtained 

other  serve  two  distinct  purposes:  in  every  case  where  full  records  arc  not  kejit  or,  if  kept. 

First,  while  the  readings  are  being  taken  to  direct  the  are  not  properly  used. 
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In  such  plants  a 
large  margin  for 
economy  is  invari- 
ably present.  The 
writer  emphasized 
this  fact  at  the  an- 
n  u  a  1  meeting  of 
the  American  So- 
ciety of  Mechani- 
cal Engineers  in 
I  9  I  7  suggesting 
the  establishment 
by  the  United 
States  Fuel  Ad- 
ministration of  a 
priority  ruling  on 
coal  deliveries  to 
those  concerns  that 
have  and  use  then 
records  correct!) . 
The  United  States 
Fuel  Administra- 
tion in  a  circular 
letter  of  June  12 
admitted  this  view- 
point by  announc- 
ing the  appoint- 
ment of  inspectors 
for  investigation 
of  the  operating 
efficiency  of  power 
plants.  A  new 
principle  is  hereby 
accepted,  though 
not  yet  clearlv  for- 
mulated, that  the 
natural  resources 
of  the.  pea  pie  may 
be  entrusted  only 
to  those  who  know 
how  to  use  them 
for  the  public  ben- 
efit and  prove  that 
they  have  that 
knowledge,  while 
those  who  reck- 
lessly and  selfishlv 
waste  the  national 
wealth  are  denied 
the  opportunity  to 
benefit  themselves 
at  the  expense  of 
the  people. 

Aid  of  Maixte- 
NANCE  Records 
In  the  chapter 
on  maintenance  of 
equipment,  a  ref- 
erence to  mainte- 
nance records  was 
made.     Here   it   is 

sufficient  to  point  out  the  close  relation  between  operat- 
ing and  maintenance  records  as  both  are  often  unintel- 
ligible without  another.  Low  operating  efficiency  may 
be,  and  frequently  is,  inevitable  when  the  upkeep  oi 
equipment  is  neglected.  Instructions  may  be  lived  up 
to  scrupulously ;  records  will  indicate  that  the  operat- 
ing force  adjusts  all  conditions  closely  and  correctly, 
yet  the  records  of  results  will  disclose  a  loss  if  compared 
with  the  possible  and  required  aim.    In  the  face  of  such 
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TWENTY-FOUR-HOUR   LOG    OF   POWER   PL.\XT    WITH    STE.WI      .A.ND   HVDR.\UUC  TURBINE? 

contradiction  of  records  it  is  not  possible  to  establish 
definitely  the  cause,  and  it  is  even  permissible  to  ques- 
tion the  veracity  of  statements  and  accuracy  of  instru- 
ments. A  reference  to  records  of  maintenance  and  in- 
spection would  throw  light  on  the  fact  that  with  the 
condition  of  the  equipment  nothing  else  could  be  ex- 
pected. Vice  versa,  the  apparent  inconsistency  of  op- 
erating conditions  and  results  obtained  often  discloses 
the   necessity   of   overhauling,   repairing,   cleaning  and 
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adjusting,  the  equipment  used.  For  example  an  in- 
creased coal  consumption  per  k.  w.  h.  may  lie  detinitely 
allocated  to  the  turbine  room  through  operatmg  records, 
vet  the  record  of  distribution  of  load  is  correct  and  a 
'smaller  quantity  of  steam  should  suffice,  al.so  an  ex- 
amination of  all  auxiliaries  does  not  indicate  any  trou- 
ble and  the  temperature  of  condenser  intake  and  dis- 
charge is  normal.     The  cause  of  the  increase  is  indi- 


c  a  t  e  d  b\-  the 
mainten- 
ance record, 
which  s  h  o  \v  s 
that  the  con- 
denser tubes 
were  long 
overdue  in 
cleaning,  their 
changed  con- 
d  u  c  t  i  V  i  t  y  , 
though  greatly 
reduced,  w  a  s 
not  shown  by 
the  tempera- 
ture of  the  dis- 
charge water 
as  the  t  h  e  r  - 
mometer  pen 
was  out  of  ad- 
justment, but 
the  cause  of 
the  low  vacu- 
um was  thus 
accounted  for. 
Again,  in 
another  case, 
1  o  w  evapora- 
tion with  ob- 
viously correct 
method  of  fir- 
i  n  g  pointed 
out  a  wrong 
adjustment  of 
the  nozzles  of 
the  soot  blow- 
e  r  s  by  grad- 
ually increas- 
ing the  tem- 
perature of  the 
flue  gases. 

Record.s  of 
Distribution' 

The  distri- 
bution of  en- 
ergy, generat- 
ed in  a  plant 
f  o  r  different 
purposes, 
is  equally 
important  and 
quite  i  n  d  i  s  - 
pensable  f  o  r 
e  c  o  n  o  m  i  - 
c  a  1  business, 
though  the 
leading  idea  is 
somewhat  di  f- 
ferent.  In  this 
we  may  con- 
s  i  d  e  r  two 
p  r  o  p  o  s  i  - 
lions:  First,  to  account  for  different  kinds  of  en- 
crg}-  generated  at  the  plant ;  second,  to  account  for 
various  uses  or  customers  receiving  the  power.  In  an 
industrial  power  plant  generating  electric,  pneumatic, 
hydraulic  and  direct  mechanical  ])ower,  besides  furnish- 
ing refrigeration,  live  and  exhaust  steam  for  manufac- 
turing processes,  etc.,  it  is  sometimes  a  vital  probleiTi 
to  find  out  the  corresponding  efficiency  of  each  kind  of 
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ANOTHER   POWER   PI.AXT  LOG   FROM   A  LARGE    ELECTRIC  RAILWAY  LINE 


power,  and  thus  furnish  the  basis  for  determining  rela- 
tive economies  in  their  use.  In  many  instances  the  de- 
partments using-  certain  kinds  of  power  are  not  at  all 
certain  that,  say,  compressed  air  jib  hoists  are  better 
than  electric,  or  that  mechanical  shaft  drive  is  cheaper 
tlian  motor  drive.  Similar  questions  are  becoming  par- 
ticularly impHDrtant  in  shops  where  substitution  of  one 
kind  of  power  by  another  does  not  require  change  of 
equipment  but  merely  methods.  xAgain  no  change  of 
equipment  should  be  decided  upon  unless  the  cost  of 
service  is   firmly  established.     Most   all   the  tests  and 


calculations  are  misleading,  inasmuch  as  they  do  not 
account  for  leaks  and  other  losses  in  distribution  and 
use  which  might  entirely  upset  the  cost  of  generation 
alone.  Accurate  records  of  such  a  nature  are  capable 
of  throwing  the  correct  light  on  the  problem.  Figure 
30  shows  that  in  a  large  machine  shop,  after  the  effi- 
ciency and  cost  of  different  forms  of  power  were  stu- 
died from  a  set  of  comprehensive  records,  efforts  were 
made  to  use  a  least  expensive  form  whenever  and 
wherever  possible.  The  result  was  a  very  material  re- 
duction of  power-plant  expenses,  although  some  of  the 
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FIG.    29.      CONTINUATION    OF    LOG    SHEET    SHOWN    ON    OPPOSITE    PAGE 


departments  had  a  somewhat  larger  power  bill  than 
when  it  was  lowered  at  the  expense  of  other  depart- 
ments. 

In  a  plant  manufacturing  electricity  for  sale  a  com- 
])]ete  set  of  records  differentiating  between  direct  and 
alternating  current  as  well  as  between  25-  and  60-cycle 
output  of  the  latter  are  almost  always  kept,  though  not 
always  properly  used.  As  a  result  in  determining  the 
bus-bar  cost  these  differences  are  frequently  disregard- 
ed and  the  customers'  rates  are  not  necessarily  adjusted 
according  to  the  cost  of  manufacturing  various  forms 


of  electric  power. 
Further- 
more,  in  a  simi- 
lar way  to  the 
previously  dis- 
cussed graphic 
records  of  idle- 
ness of  generat- 
ing equipment  or 
operating  logs, 
records  of  feed- 
er operation,  in- 
terruption 
of  service,  length 
and  cause  of  in- 
terruptions, are 
most  serviceable. 
Figure  31  repre- 
sents one  such 
daily  record.  The 
study  of  the 
s  u  m  mar  y  was 
found  serviceable 
in  developing  the 
i  m  p  r  o  \-  e  - 
ments  materially 
reducing  the 
main  cause  of  in- 
terruptions. 

CoXSTRrCTION 

Records 

The  eft'ect  of 
rapid  construc- 
tion or  alteration 
of  plants  on  its 
first  cost  is  not 
a  1  w  a  y  s  clearly 
realized.  It  is  re- 
ported that  in 
academic  cloisters 
sometimes  time 
passes  unheeded, 
but  the  plans  laid 
out  for  produc- 
tive work  or  for 
construc- 
tion of  means  of 
production  with- 
out due  regard 
as  to  time  con- 
sumed are  of  no 
use. 

Perhaps  man- 
agers of  capital 
would  recognize 
clearly  enough 
the  disadvantage 
of  slowing  down 
the  c  o  m  j^  1  e  - 
tion  of  the  work  from  two  to  three  years  in  order  to 
gain  42  per  cent,  instead  of  34  per  cent,  upon  the  fixed 
capital.  But  when  the  question  lies  between  different 
lengths  of  time  spent  under  a  year,  for  instance  between 
three,  four  or  five  months,  it  is  frequently  the  case  that 
the  advantage  of  quick  work  remain  wholly  unrecog- 
nized and  neglected-. 

It  is  of  importance  therefore  to  lay  out  the  schedule 

R.  II.  Smith, 


"  See  "  Commcrci;il  Steam  Power  Kconomy." 
Loiulon,    190.1. 
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BRIEF     REroRT     EUR     RAPID    INSPECTION 


carefully  for  work  contemplated,  and  definitely  deter- 
mine the  task  as  to  time  when  materials  shall  be  de- 
livered, which  operations  precede  and  which  follow  and 
when  each  shall  be  completed.  This  obviously  is  not 
all.  'The  road  to  hell  is  paved  with  good  intentions," 
and  we  should  have  a  clear,  continuous  record  of  prog- 
ress if  we  want  to  know  whether  we 
are  living  up  to  our  task  and  if  not, 
w'here  and  how  much,  we  are  behind 
the  schedule. 

Now,  during  this  war,  the  oldest 
saying  that  "time  is  money"  is  sup- 
plemented by  the  one  "time  is  blood." 
Waste  of  time  in  any  activity  gives 
advantages  to  those  who  do  not  wait 
and  this  means  more  than  financial 
competition,  it  means  death.  The 
whole  trend  of  our  progress,  the  en- 
tire development  of  our  technic  is 
characterized  in  tw'o  words,  "time 
saving."  From  high-speed  steel  to 
the  fastest  aeroplane,  from  short- 
hand notes  to  wireless  telephone, 
everything  is  calculated  to  accom- 
plish the  most  in  minimum  time. 
Since  sanitation,  hygiene  and  medi- 
cal arts  are  as  yet  hardly  able  to  ap- 
preciably prolong  our  life,  it  became 
a  task  of  an  engineer  to  make  it  pos- 
sible for  one  to  accomplish  most 
within  his  limited  lifetime. 

Records  of  Mf.x 

Before  we  can  pass  our  subject,  a 
brief  reference  to  the  records  of 
men's  performance  is  indispensable. 
In  the  preceding  chapters  we  had 
occasion  several  times  to  discuss  and 
illustrate  various  means  of  present- 
ing   the    attainments    of    individuals 


FIG.     31.       REPORT     FORM     FDR     I  .NTIIVIDIWL     E.MPLOYEE 

and  groups ;  these  were  concerned  with  perfec- 
tion of  operation  and  excellence  of  results.  As 
performance  records  are  incomplete  without  main- 
tenance records,  so  are  men's  records  lacking  un- 
less accompanied  by  records  of  (i)  health,  (2)  earn- 
ings and  (3)  habits.  While  these  are  pretty  well  re- 
ilected  in  their  bonus  records,  it  is  sometimes  advisable 
to  take  more  pains  to  analyze  closely  the  contributing 
factors  to  the  success  or  failure  of  the  most  precious 
and  important  means  of  production — the  mental  and 
physical  labor-power. 

.At  the  time  of  presentation  of  my  paper  on  "Task 
setting  for  firemen"  before  the  American  Society  of 
^lechanical  Engineers  in  1913,  a  discussor  called  at- 
tention to  the  omission  of  the  question  of  selection  of 
men.  This  problem  of  employing  fit  men  is  quite  dis- 
tinct from  this  one  of  fitting  employees  for  their  jobs. 
While  it  is  unquestionably  true  that  the  performance 
of  the  plant  depends  on  the  initial  quality  of  the  at- 
tendants, it  seems  to  be  of  greater  importance  to  find 


FIG.  32.      A  CONVENIENT  CALCUL.\TING  DEVICE  FOR  THE  POWER  PLANT 
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Directions    Tor  Use 
/  -  Find  on  Pressure  Scale  Pounds  per  Square  Inch  of  Observed  Steam  ,  Absolute  or  Oage 
Z-  ^Qve  verticatfy  to  Intersection  with  Curre  of  Proper  Moisture,  Saturation  or  Superheat 
3-  Place  feed  Temperature  on  sliding  Scale  oppositcThi  Intersection  -found  underZ  above. 
A-  ffead  Facfcrof  Eyaporcrtion  corrected  for  qpalfhjof  Steam  ontheLeft  Side  of'scale  cpposite  An-on 
5-  Follow  in  the  Direction  of  Arrow  Horijontally  to  the  Left  until  Proper  Actual  Evaporation  Curve  15  Intersected . 
S-  From  this  Intersection  follow  Mrtically  Upward  and  read  Equivalent  Evaporation  on  Upper  Scale 


Abso  I  ute    Press  ut-s,  Po 
per  Square  Inch 


RAPID    CALCULATING    DEVICE    FOR    DETERMINING    THE     EQUIVALENT    EVAPORATION     UNDER 
DIFFERENT  CONDITIONS 


the  way  for  overcoming  the  obstacles  presented  by  dif- 
ficuhies,  or  even  at  times  impossibihty,  of  hiring  men 
with  all  the  desired  qualifications.  Under  the  present 
social  conditions  men  seek  employment  primarily  be- 
cause of  wages  ofifered,  and  everything  else  is  usually 
regarded  as  contributing  or  damaging  incidents.  Vo- 
cational training  is  still  in  its  infancy  so  far  as  power 
house  help  is  concerned. 

Organization  for  supplying  trained  help,  in  order  to 
become  an  effective  factor,  must  be  nation-wide  in  its 
activities,  and  its  scope  of  work  should  embrace  the 
daily  gathering  of  information  from  the  entire  country 
as  to  men  and  jobs  available,  wage  fluctuations,  cost 
of  living  and  conditions  in  various  localities  and  in- 
dustries. On  the  basis  of  these  facts  the  machinery 
must  be  able  quickly  to  shift  surplus  men  from  one 
state  to  another  where  there  is  a  need  for  them,  hav- 
ing transportation  and  accommodations  prepared  and 
provided  beforehand  for  the  volunteers.  Ry  an  elabo- 
ration of  such  a  i>lan,  the  problems  of  unemployment, 
inadequate  wages,  poor  working  conditions,  etc.,  may 
be  successfully  ameliorated.  The  crowning  success  of 
such  an  organization  would  be  the  classification  of  all 
available  men  so  as  to  meet  intelligently  the  specifica- 
tions for  the  industrial  positions.  As  the  matter  stands 
now  in  this  country,  any  employment  manager  could 
testify  that  the  applicants  for  a  job  of  fireman  are  will- 


ing to  take  most  any  job,  if  it  pays  better  or  is  more 
pleasant.  On  the  other  hand,  the  only  three  qualifica- 
tions for  fireman's  job  that  are  recognized — strong 
physique,  previous  experience  and  state  license — are  as 
\ague  as  unessential. 

If  a  concern  has  a  chance  at  all  to  choose  whom  to 
offer  the  vacant  position  of,  let  us  say,  a  fireman,  some- 
what different  peculiarities  should  be  looked  for.  The 
I'rst  test  must  be  this  of  the  endurance  of  the  man's 
attention,  an  untiring  ability  to  notice  the  minute  chang- 
es surrounding  conditions ;  second,  a  resistance  to  in- 
fluences which  tend  to  distract  fi.xed  attention  and. 
third,  general  good  health,  more  jjarticularly,  ability 
to  resist  changes  of  temperature  and  strain  on  the  eyes. 
All  other  qualifiations  are  chiefly  local,  depending  on 
dissimilarities  of  plant  equipment  and  lay-out,  as  for 
instance,  in  a  hand  fired  boiler-room  a  short  fellow  is 
preferable  to  a  tall  one ;  in  a  stoker  fired  plant,  muscu- 
lar strength  is  non-essential  particularly  if  special  men 
clean  the  fires  and  ash-pits.  .Again,  previous  experi- 
ence is  often  a  decided  disadvantage  in  a  plant  where 
no  special  provisions  are  made  for  a  thorough  training 
of  new  men  on  the  basis  of  established  facts.  The  old 
hai)its  acquired  under  dissimilar  conditions  of  previous 
employment  may  prove  to  be  wrong  for  the  new  job. 
Locomotive  firemen  usually  fail  on  stationary  boilers, 
men  accustomed  to  steady  load  take  a  long  time  to  ge^ 


22() 


INDUSTRIAL  MANAGEMENT 


September,   1918 


used  to  work  in  a  plant  where  load  frequency  fluctuates, 
etc.  But  above  all  the  requirement  for  a  license  is  to  be 
deplored,  fixed  by  law-makers   for  reasons  obscure  to 

Diagram    Showing    Per  Cent 
Distribution  of  Power  (bmeraied  and    Purchased 


for  a  "ready  made  man"  but  is  prepared  to  start  him 
from  the  beginning  with  helpful  training,  the  long  per- 
iod of  wastefulness  while  the  new  man  adapts  himself 
to  the  new  requirements  (if  indeed 
he  can  do  so  without  systematic  and 
persistent  instructions,  encourage- 
ment and  help)  is  not  only  greatly 
shortened  but  when  he  acquires  the 
new  habit,  he  works  not  "as  good 
as  he  can"  but  as  good  as  the  man- 
agement knows  how.  Whatever 
forms  are  used  to  keep  the  man's 
record  one  consideration  is  para- 
mount and  that  is  that  the  man's 
record  reflects  the  ability  of  the 
management  to  lead  its  men.  If 
men  do  poor  work  or  are  not  steady 
it  spells  incapable  leadership. 


FIG.  34.  iii.m:;kam  .xpplicable  to  a  power  station  furnishing  different  kinds  of  energy 


themselves,  examinations  do  not  put  any  stress  on  the 
most  important  requirement — the  knowledge  and  ex- 
perience in  economical  generation  of  steam.  Regula- 
tions as  to  safety  are  more  properly  within  a  domain  of 
the  watch  engineers  and  familiarity  with  dimensions, 
proportions  and  features  of  design  of  boilers  could  be 
safely  left  to  draftsmen. 
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Value  of  Records 

To  sum  up  this  brief  outline  of  essentials  of  plant 
records  I  can  say  without  exaggeration  that  the  best 
methods  of  statistics  and  the  most  excellent  record 
keeping  is  of  no  avail  unless  it  is  used.  No  man,  no 
machine,  no  time  is  of  any  value  unless  use  is  made  of 
it.  The  most  fertile  soil  produces  but  weeds  unless  it  is 
cultivated.  Yet  the  use  may  be  in  the  wrong  as  well  as 
in  the  right  direction.  Similarly,  a  collection  of  rec- 
ords is  a  dead  ballast,  or  at  best  a  mere  potentiality  of 
no  more  value  than  a  locked  up  library,  until  there  is 
someone  to  read  the  significance  of  its  contents  and  use 
the  knowledge  gained. 

(To  be  continued.) 


fig.    ,55.      CONVENIENT    FOR.M    FOR    RECORDING    TROUBLES 

Another  bad  trait  of  those  employing  men  is  to  ask 
for  references,  which  is  a  pretty  sure  way  of  falling  a 
victim  of  the  prejudice  of  the  previous  employer,  thus 
losing  the  opportunity  of  hiring  a  really  good  man  who 
was  merely  unfit  for  the  surroundings  of  his  last  job. 

The  basic  cause  of  losses  due  to  hiring  poorly  fitting 
men  seems  to  be  in  the  lack  of  attraction  offered  to  the 
better  grade  of  applicants ;  again,  the  losses  due  to  a 
large  turn-over  of  power-plant  employees  is  chiefly  due 
to  dissatisfaction  with  some  condition  of  employment-— 
it  may  be  treatment,  hours  or  wages,  but  wdiatever  it 
is,  we  must  realize  that  frequent  changes  of  positions 
is  as  much  of  a  disadvantage  to  the  employee  as  to  the 
employer. 

When,  however,  the  operating  practice  is  standardized 
and  provisions  for  "filling"  vacancies  and  training  of 
the  new  employees  are  properly  carried  out,  both  causes 
of  loss  are  greatly  minimized.  First,  the  new  man  is 
put  to  work  uncier  the  best  conditions  that  the  in- 
genuity of  management  and  cooperation  with  employ- 
ees has  devised,  which,  as  a  rule,  is  more  desirable 
financially  and  otherwi.se  than  is  an  average  old-fash- 
ioned plant.     Secondly,  if  the  employer  does  not  look 


Reliniirag  Our  Guns  in  Fraiice 

4  XNOUNCEMENT  is  made  by  the  Ordnance  De- 
■^^  partment  of  the  plans  for  the  manufacture  of  the 
machine  tool  equipment  which  the  United  States  will 
install  in  France  for  relining  the  heavy  railway  mount 
guns  from  8-inch,  to  16-inch,  up  to  50  calibers. 

Owing  to  the  tremendous  heat  generated  by  these 
guns  when  fired,  their  accuracy  cannot  be  assured  after 
a  few  hundred  shots,  unless  they  are  relined.  It  was 
necessary,  therefore,  to  establish  a  relining  plant  in 
France,  where  this  work  could  be  done. 

The  project  for  this  relining  plant  is  one  of  the  larg- 
est undertakings  by  the  Ordnance  Department  and  will 
call  for  the  expenditure  before  completion  of  from 
$25,000,000  to  $30,000,000.  The  plant  wdll  be  compara- 
ble in  size  with  the  Krupp  Gun  Works  at  Essen. 

The  machine  tools  alone  required  for  this  project 
will  cost  between  $15,000,000  and  $20,000,000  and  em- 
brace some  218  units,  including  gun  boring  lathes,  en- 
gine lathes,  rifling  machines,  and  grinders. 

Included  among  the  facilities  required  for  the  manu- 
facture of  these  tools,  was  a  planer  of  unprecedented 
length — 500  feet — to  cost  $450,000.  The  largest  planer 
previously  built  was  186  feet  in  length. 

The  500  foot  planer  extends  over  such  a  length  of 
ground  that  in  order  to  insure  its  perfect  alignment  a 
correction  had  to  be  made  in  the  design  to  take  care 
of  the  curvature  of  the  earth. 

The  outstanding  feature  in  the  construction  of  these 
planers  is  the  use  of  reinforced  concrete  for  the  bed 
plates.  This  results  not  only  in  a  very  material  reduc- 
tion in  the  time  required  to  build  the  all  important  item 
— but  also  reduces  the  cost  and  saves  iron  for  other 
war  industries. 
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The  ship  that  is  not  carrying  cargo  is  idle,  and  the 
idle  ship  is  useless  so  far  as  the  United  States  Shipping 
Board  and  the  people  of  the  United  States  are  concerned. 
To   keep  a  ship  at  work,   to  prevent  idleness,  all  ship 

SHE  use  we  make  of  the  shipping  we  have  is  of 
equal  importance  to  the  building  of  new  ships 
Every  step  taken  toward  improving  the  method 
of  handhng  the  ships  which  are  alreadv  afloat  is  equi- 
valent to  adding  a  definite  amount  of  deadweight  ton- 
nage built  new,  and  it  has  the  great  advantage  of  be- 
mg  available  now  instead  of  in  the  distant  future  for 
although  we  have  ' 

become  used  to 
hearing  of  ships 
being  built  in  less 
than  a  month,  the 
gathering  of  the 
materials  out  of 
vvhich  the  ship  is 
built  takes  many 
months.  Vessel 
after  vessel  has  in 
the  past  been  car- 
r  }■  i  n  g  cargoes 
which  in  war  time 
are  not  of  real 
value  to  this 
country  — •  goods 
that  we  can  do 
without  or  which 
are  produced  in 
sufficient  quanti- 
ties in  the  United 
States.  Tak- 
ng  these  vessels  off  less  essential  trades  and  giving 
them  the  job  of  bringing  in  necessary  raw  materials  such 
as  nitrate  or  sugar,  is  doing  as  much  toward  winning 
the  war  as  appropriating  money  to  build  twice  the 
number  of  new  ships. 

Routing  cargoes  to  the  proper  piers,  introducing  labor- 
saving  devices  for  unloading  and  loading  cargoes,  care- 
fully   planning    and    executing    repairs — all    the    many 


moz  cntents  must  be  controlled.  To  give  the  facts  neces- 
sary for  control,  information  in  regard  to  cargoes  that 
must  be  carried  and  those  that  have  been  and  are  being 
carried  is  plotted  on  a  Gantt  progress  chart. 

How   THE  \\".\R   H.\S   Ch.\XGED  THE   SHIPPING 
SlTU.\TIOX 

Even  before  the  entrance  of  the  United  States  into 
the  war,  shipping  had  undergone  great  changes ;  sub- 
marine losses  had  greatly  decreased  the  number  of  ships 
in  existence ;  the  concentration  of  millions  of  men  along 

a     narrow     front 


focused  the  ship- 
ping of  the  world 
on  that  point ;  the 
production 
of  foodstuffs  in 
the  Allied  coun- 
tries was  sudden- 
ly decreased 
causing  a  greater 
demand  for  the 
transportation  of 
food  from  over- 
seas;  the  in- 
creased produc- 
tion of  war  mate- 
rials  in  Europe 
created  a  greater 
demand  for  raw 
materials  and 
consequent- 
h'  more  ships  to 
c  a  r  r  \-  them. 
Gradually  the  shipping  of  the  world  has  been  drawn  to 
the  war  magnet  in  northern  France.  The  tramp  steam- 
ers that  used  to  wander  up  and  down  the  Seven  Seas 
hunting  for  cargoes  have  one  by  one  been  given  definite 
jobs  to  do,  pointing  toward  a  definite  end.  Sailing  ves- 
sels have  scurried  awa\  from  European  waters  and, 
beyond  tlie  reach  of  submarines,  are  doing  their  part  in 
bringing   into    the    United    States    foodstuffs   and    raw 


FIG.     I.      SPECIMEN-     MOVEMENT     SHEET     FOR     SHIPS 


FIG.    2.      TLR.VABOUND    CHART    FOR    SHIPS    IN  NITRATE.    MANGANESE    AND    SUGAR    TRADES 

things  which  can  be  done  to  expedite  the  movements  materials  to  be  transformed  into  munitions. 

of  both   steam  and   sailing  vessels  are  adding  just  so  Hefore  we  entered  the  war,  our  shipping  was  used 

much  tonnage  day  by  day  to  our  fleet  of  cargo  carriers,  primarily  to  export  to  all  parts  of  the  world  raw  ma- 
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lerials  and  manufactured  goods  produced  in  this  coun- 
try and  only  secondarily  to  import  goods  we  were  in 
need  of.  This  is  now  changed  and  the  three  jobs  to 
be  done  by  our  ships  are,  in  the  order  of  their  import- 
ance, as  follows : 

A.  To  carry  troops,  munitions  and  supplies  to  France 

and  food  to  our  Allies  in  Europe. 

B.  To   import   into   this   country   what   is   necessary 

to  feed  our  people,  and  the  raw  materials 
needed  to  carry  on  the  war. 

C.  To  export  to  foreign  countries  those  goods  that 

they  must  have  in  order  to  produce  the  raw 
materials  we  need  and,  after  that,  whatever 
commodities  are  wanted  by  the  countries  we 
buy  from. 

A.    War  Zone  Shipping 

The  ships  which  carry  troops,  munitions  and  suji- 
plies  to  France  are  operated  by  the  Army.  Those  which 
carry  foodstuffs  to  France,  England,  Belgium,  Holland 
and  other  European  countries,  those  which  carry  coal 
to  Italy,  and  the  tankers  which  carry  fuel  oil  to  all 
our  European  Allies,  are  operated  by  the  Shipping 
Board.  There  is,  of  necessity,  the  greatest  secrecy  main- 
tained in  the  handling  of  these  ships  so  no  detail  can 
be   shown. 

B.  The  Import  Problem 
The  job  to  be  done  by  the  Shipping  Board  in  the 
matter  of  imports  is  to  bring  in  what  we  need  with 
as  few  ships  as  possible,  and  then  turn  over  to  the 
Army  for  the  transportation  of  troops  and  supplies 
all  that  can  possibly  be  spared.  Before  this  can  be  done 
several  knotty  problems  must  be  solved : 

What  must  be  imported,  that  is,  what  commodities, 
in  what  quantities  and  during  what  periods  of  time? 
What  are  the  needs  of  the  various  government  de- 
partments and  of  manufacturers? 
What  materials  produced  in  this  country  can  be  sub- 
stituted  for  certain  things  which  have  heretofore 
been  imported?     In  other  words,  just  what  is  the 
job  to  be  done  by  the  ships  controlled  by  the  Ship- 
ping Board? 
What  ships  are  available  to  do  this  job? 
What  have  these   ships   done,   what   are   they  doing 
and  what  can  they  be  expected  to  do  in  the  way  of 
bringing  in  these  necessary  commodities? 

."Ml  these  questions  are  answered  by  means  of  Gantt 
progress  charts.  Just  as  work  is  laid  out  for  a  certain 
machine  tool  in  a  shop,  so  is  a  job  given  to  a  certain 
vessel  and  the  progress  it  makes  on  that  job  is  charted 
just  as  it  is  in  a  factory.  For  the  first  time,  the  prin- 
ciples of  industrial  management  have  been  applied  to 
the  handling  of  ships.  When  Mr.  H.  L.  Gantt  took  up 
this  work,  he  had  already  begun  the  installation  of  his 
methods  in  the  Ordnance  Department  of  the  Army  in 
following  up  the  tremendous  quantities  of  orders  that 
had  been  placed,-  and  in  the  Emergenc\'  Fleet  Corpora- 
tion showing  the  progress  made  on  the  building  of  in- 
dividual ships.  This  work  in  the  Ordnance  Depart- 
ment was  illustrated  and  described  on  page  qq  of  the 
February  issue  of  Industrial  M.-^nagement. 

G.\XTT  Methods  Applied  to  Imports 
The  wav  in  which  Mr.  Gantt's  methods  have  been  ap- 
plied to  this  import  problem  can  best  be  understood 
from  the  charts  on  which  the  facts  are  recorded.  Sim- 
plicity is  the  keynote  of  these  straight  line  charts  and 
the  feature  which  distinguishes  them  from  other  charts 
is  the  fact  that  they  indicate  progress  both  as  to  time 
^nd  amount.     We  are  constantly  reminded  of  the  fact 


that  in  this  war  we  are  fighting  against  time  and  this 
is  particularly  true  in  regard  to  shipping.    These  charts 


Fllj.     3.      SPECIMEN     SHIP    CHART    OF    COMMODITIES 

visualize  the  passing  of  time — the  job  to  be  done  by 
the  ships  is  plotted  as  to  time,  and  the  progress  the 
ships  make  day  by  day  is  laid  out  on  the  same  scale. 
They  show : 

What  the  job  is. 

When  it  is  to  be  begun. 

When  it  is  to  be  finished. 

What  progress  has  been  made  in  the  past. 

What  progress  is  likely  to  be  made  in  the  future. 

These  are  not  the  methods  of  men  who  have  spent 
their  lives  in  shipping  circles,  but  of  an  engineer  who 
tackles  the  problem  of  world-wide  shipping  just  as  he 
would  plan  putting  an  order  through  a  machine  ship. 

Ship  Movement  Charts 
Ships  are  of  no  use  whatever  except  for  the  cargoes 
they  deliver,  and  no  two  ships  ever  do  a  thing  in  the 
same  way.  They  must  be  handled  individually — not 
in  bunches.  In  the  Shipping  Board,  records  are  kept 
on  ship  movement  charts  of  more  than  n,ooo  vessels. 
Ships  of  every  nationality  are  shown  moving  in  and  out 
of  the  nearest  and  most  remote  ports.  They  move  up 
and  down  the  Atlantic  from  Reykjavik  to  Tierra  del 
Fuego,  and  from  Antofagasta  on  one  side  of  the  Pacific 
to  Vladivostock  on  the  other.     The  chart  illustrated  in 
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Figure  i  traces  the  movements  of  a  few  vessels  in  the 
fruit  trade  between  Santa  Marta,  Colombia,  and  the 
United  States.    The  key  in  the  lower  right  corner  shows 


FIG.    S.      SUMM.ARY    OF    COMMODITIES    SHOWING    STATE    OF    DELR'ERIES 

the  meaning'of  the  plotted  symbols.  The  ports  at  which 
the  vessels  touch,  the  time  they  spend  in  those  ports, 
the  time  at  sea,  and  the  cargoes  they  carry,  are  all 
shown  clearly  and  compactly. 

The  purpose  of  these  movement  charts  is  to  keep  in 
one  place  all  information  in  regard  to  locations  and 
movements  of  vessels — the  cargoes  delivered  depend 
on  the  movements  of  the  vessels.  The  information  en- 
tered on  these  records  comes  from  various  sources  and 
in  various  forms :  the  daily  report  of  the  Naval  Com- 
munication Service  gives  movements  in  all  ports  of 
the  United  States  and  its  possessions ;  cables,  some  daily 
and  some  weekly,  give  locations  of  vessels  in  foreign 
ports.  Every  available  source  is  drawn  upon  for  this 
information. 

Other  government  departments  have  cordially  co- 
operated with  the  Shipping  Board  in  securing  informa- 
tion as  to  cargoes  carried  by  the  ships.  The  Shipping 
Board  was  experiencing  considerable  difficulty  in  se- 
curing the  necessary-,  prompt  information  as  to  move- 
ments of  commodities  when  the  Department  of  Com- 
m.erce  and  the  Treasury  Department  came  to  its  aid 
and  offered  the  services  of  their  seasoned  and  world- 
wide organizations.  Hundreds  of  thousands  of  cargoes 
have  been  checked  in  and  recorded  by  them  and  the 


FIG.    6.      SUMMARY    OF    IMPORTS    FOR    A    TRADE    REGION 


information  forwarded  to  the  Shipping  Board  daily. 
They  have  even  gone  further  and  have  digested  the  in- 
formation and  at  ten-day  and  monthly  intervals  they 
furnish  summaries  to  assist  in  plan- 
ning the  operation  of  our  shipping. 

"Turxaround"  Chart: 
The  round  trip,  or  "turnaround" 
as  it  is  called  in  shipping  circles,  is 
the  time  it  takes  a  vessel  to  do  a 
task  set  for  it — /.  e.,  the  interval  be- 
tween the  delivery  of  one  cargo  and 
the  delivery  of  the  next.  Figure  2 
illustrates  the  turnaround  of  vessels 
in  the  nitrates,  manganese  and  Cuban 
sugar  trades.  This  chart  is,  of  course, 
based  on  the  actual  performance  of 
vessels  in  these  trades  and  its  pur- 
pose it  to  furnish  a  basis  for  fore- 
casting the  dates  on  which  vessels 
will  deliver  their  cargoes.  The  figures 
above  the  lines  indicate  the  time  con- 
sumed in  the  various  parts  of  the 
vo\age  (the  delays  in  ports  become 
immediately  apparent)  and  the  fig- 
ures below  the  lines  tell  how  many  days  are  likely  to 
elapse  before  the  vessel  delivers  her  cargo. 

Ship  Charts  of  Commodities 

The  chart  illustrated  in  Figure  3  connects  the  indi- 
vidual vessels  and  the  cargoes  they  deliver  with  the 
task  that  has  been  set.  The  angles  opposite  the  vari- 
ous vessels  indicate  the  time  of  delivery  of  cargoes : 
ihe  figures  in  the  angles  indicate  the  tons  of  cargo  de- 
livered. The  angles  which  contain  no  figures  indi- 
cate the  time  of  future  arrivals,  based  on  turnaround 
charts.  In  the  absence  of  information  as  to  the  amount 
of  cargo  to  be  lifted,  the  capacity  of  each  vessel,  as 
shown  at  the  left  of  the  chart,  is  taken  as  the  amount 
she  will  deliver  at  the  time  indicated  by  the  angle. 

At  the  top  of  the  sheet,  the  horizontal  figures  show 
monthly   requirements ;   vertical   figures   show   cumula- 
tive requirements;  light  lines  indicate  .monthly  deliveries 
(the   ratio   of   the  length   of   the   line   to   the   monthly 
space  is  the  same  as  the  ratio  of  the  delivery  to  the 
requirement)  ;   heavy   lines   show   to   what   extent   our 
present  estimated  or  actual  imports  will  meet  our  re- 
quirements.    The  purpose  of  this  chart  is  to  show  the 
progress   made   toward   meeting  the   requirements   and 
to  show  the  effect  of  allocating  vessels  to  any  particular 
trade  or  taking  them  off  that  trade. 
Inmvidual  Commodity  Charts 
The  number  of  commodities  which 
it  is  considered  necessary  to  import 
in  view  of  the  shortage  of  ships,  is 
less  than  100.    For  each  one  of  these 
commodities  there  is  a  chart  similar 
to   the  one   shown   in    Figure  4   on 
which    are   plotted   the   amounts   re- 
ceived from  the  27  trade  regions  into 
which  the  world  has  been  arbitrarily 
divided,  all  plotted  on  the  same  scale 
as  the  total.     This  chart  was  devel- 
oped for  the  use  of  the  experts  who 
had  determined  the  rcfiuirements  .so 
that  lhe\-  might  be  kept  informed  as 
to  the  import  situation. 

Summary  of  Imports 
Figure  5  illustrates  a  few  of  the 
hundred  necessary  commodities 
lilaced   one  above  the  other.     This 
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FIG.     7.      SUMMARY     CHART     FOR    ESSENTIAL     COMMODITIES 

shows  shortages  of  some  commodities  and  of  others, 
over-dehveries  equalling  many  months'  requirements. 
This  chart  makes  it  easy  to  compare  the  progress  made 
on  a  large  number  of  imports  and  presents  the  facts  in 
such  a  way  as  to  induce  action.  At  the  top  of  the  sheet 
the  import  situation  as  a  whole  is  shown  in  a  single  line. 

Individual  Trade  Region  Charts 
From  trade  region  No.  7  (see  Figure  6)  there  are 
only  six  commodities  which  it  is  considered  necessary 
to  import.  The  progress  made  in  importing  these  com- 
modities from  this  particular  trade  region  is  plotted 
here.  Inequalities  become  very  apparent  in  this  ar- 
rangement. The  individual  commodity  charts  showing 
the  amounts  of  each  commodity  received  from  all  parts 
of  the  world  are  studied  with  these  trade  region  charts 
in  order  to  get  comparisons  two  ways.  .\t  the  top  of 
the  sheet  the  situation  in  this  trade  region  as  a  whole 
is  plotted. 

Summary  of  Trades  Chart 
Figure  7  shows  the  situation  in  a  few  of  the  27  trade 
regions.  The  first  three  show  considerable  over-deliv- 
eries while  each  of  the  second  three  is,  however,  from 
two  to  three  months  behind  its  requirements.  It  is  evi- 
dent that  the  next  vessels  arriving  from  the  first  three 
regions  should  be  transferred  to  those  regions  in  which 
the  shortage  is  the  most  acute.  The  line  at  the  top  of 
the  sheet  shows  the  progress  made  on  the  trade  regions 
as  a  whole  and  is  the  same  as  the  line  on  the  "Summary 
of  Imports."  It  shows  whether  or  not  the  vessels  at  the 
disposal  of  the  Shipping  Board  are  sufficient  to  bring  in 
the  necessary  imports. 

C.    The  Export  Problem 

Exporting  and  importing  are,  of  course,  interdepend- 
ent. In  order  to  get  nitrate  for  munitions  and  agricul- 
tural purposes  from  the  mines  of  northern  Chile,  we 
must  send  down  the  coal  and  fuel  oil  needed  to  operate 
the  mines  and  the  railroads  that  bring  the  nitrate  to  the 
coast.  Before  we  can  get  manganese  for  armor  plate 
steel  from  the  mines  of  Brazil,  we  must  send  coal  for 
Brazilian  railroads  and  coastwise  shipping.  If  we  do 
not  send  agricultural  machinery  and  coal  to  the  Argen- 
tine, that  country  cannot  send  wheat  and  meat  to  our 
Allies. 

This  export  problem  differs  onl)'  in  detail  from  the 
import  problem  and  similar  charts  set  forth  the  facts. 

This  Work  Only  Begun 

Everyone  who  is  familiar  with  the  basis  of  control 
methods  in  industry  will  be  glad  to  know  that  these 
methods  are  being  applied  to  the  problem  of  ship  han- 
dling, but  the  work  has  only  been  begun.  Mr.  Gantt 
has  worked  out  a  method  of  recording  facts  and  pre- 


senting them  in  such  a  way  as  to  induce  intelligent 
action,  and  great  progress  has  been  made  in  assigning 
the  vessels  to  the  right  jobs,  but  there  is  much  more 
that  can  be  done  and  must  be  done  before  we  can  truth- 
fully say  that  our  merchant  marine  is  most  efficiently 
managed.  We  must  plan  the  movement  of  every  ship 
sufficiently  far  in  advance  as  to  avoid  any  idle  days. 

The  part  immediately  ahead  of  us  in  this  war  is 
to  deliver  in  the  front  line  trenches  men  and  materials. 
We  have  a  limited  quantity  of  machinery  and  tools  in 
our  shops ;  a  limited  quantitj-  of  grain  fields  ready  for 
cultivation ;  a  limited  number  of  freight  cars  and  a  lim- 
ited number  of  ships.  To  allow  any  of  these  machines, 
these  grain  fields  or  these  ships  to  remain  idle  day 
after  dav  is  to  lend  real  aid  to  our  enemies. 
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Vice  President  and  General  Manager, 
Cleveland  Automatic  Machine  Company 
FEW  words  on  the  income  tax  are  appropriate 
at  this  time  for  the  reason  that  we  have  all 
recently  met  our  Government's  requirements 
in  this  respect.  It  is  no  exaggeration  to  proclaim 
that  collecting  income  taxes  from  business  houses, 
forcing  full  payment  at  a  certain  date,  is  displaying  a 
power  by  the   Government   that   cannot   be   evaded. 

I  would  like  to  ask  if  this  is  a  sensible  administra- 
tion of  the  tax  law.  Liberty  bonds  are  sold  giving 
time  to  make  payments  to  encourage  purchasers.  If 
this  plan  were  not  considered  w-ise  in  Washington, 
it  would  never  have  been  adopted.  If  full  payment 
were  demanded  when  the  sale  was  consummated, 
bond  selling  would  be  more  of  a  problem  because  the 
response  from  the  business  public  would  be  lessened. 
Installment  Payments  Would  Be  Easier 

Why  not  pay  the  income  tax  in  installments  al- 
lowing two  months  to  make  the  payment,  as  this 
would  not  demoralize  general  business  to  any  great 
extent?  What  we  need  in  this  war  is  free  inter- 
change of  dollars  in  business  centers. 

The  officials  in  Washington  must  be  on  the  alert 
not  to  perpetuate  this  condition  while  the  war  lasts. 
If  income  taxes  were  collected  on  a  two  months  basis, 
40  per  cent,  as  the  first  payment  and  30  per  cent,  on 
each  addjitional  payment,  a  sensible  modification 
would  be  introduced. 

It  must  not  be  overlooked  that  an  enormous  num- 
ber engaged  in  big  business  should  not  be  forced  to 
pay  large  amounts  at  any  fixed  time,  but  the  pay- 
ment should  be  divided  into  different  periods. 

If  this  war  lasts  a  year  or  more  the  Government 
must  study  this  question  seriously  and  encourage  and 
assist  the  employers  of  men. 

Right  now  collections  are  extremely  slow.  Those 
who  always  paid  their  bills  on  the  tenth  of  the  month, 
taking  the  two  per  cent,  discount  when  offered,  are 
not  doing  it  at  this  time.  I  am  not  guessing  at  this, 
I  know.  I  know  that  at  least  80  per  cent,  of  the  com- 
panies are  short  of  cash  because  the  income  tax  has 
created  a  money  shorta.ge  in  business  circles,  and  the 
only  thing  to  do  is  to  ask  for  an  extension  of  time  to 
meet  obligations.  This  is  not  encouraging;  and  remem- 
l.er,  this  condition  embarrasses  the  managers  of  all 
the  companies  it  affects  and  creates  a   fear. 

Some  of  the  leading  contributors  to  this  magazine 
should  study  these  two  questions  and  give  the  read- 
ers of  Industrial  Management  the  benefit  of  their 
views,  as  honest  agitation  is  a  great  solver  of  both- 
ersome problems. 
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The  key  of  the  methods  described  is  a  summary  card 
— the  production-operation  cost  record — upon  which  is 
entered  all  of  the  vital  facts  in  regard  to  the  progress 
of  every  manufacturing  order,  and  upon  which  is  also 
kept  a  running  inventory  of  all  parts  in  stock.  The 
data  in  regard  to  production  come  from  the  operation 
time  card.  At  all  times  the  summary  card  sho'ccs  the 
standing  of  every  /'reduction  order  and  just  how  many 

'  OST  of  us  can  remember  when  it  was  necessar}' 
to  go  out  in  the  factory  and  interview  every 
foreman,  if  we  wished  to  know  the  standing  of 
a  customer's  orders.  In  the  majorit\-  of  instances  we 
found  that  certain  departments  were  not  in  balance  with 
the  others.  Some  had  their  part  of  the  order  90  per  cent, 
completed,  others  from  20  to  50  per  cent.  Possibly  one 
or  more  had  not  started  on  the  particular  order  in  which 
we  were  interested.  The  result  was  that  instead  of  the 
order  being  nearly  ready  to  ship,  as  the  report  of  the 
leading  department  would  indicate,  the  average  progress 
was  possibly  40  per  cent,  and  the  leading  department 
would  have  their  part  of  the  order  cluttering  up  valuable 
floor  space  weeks  longer  than  necessary. 

In  other  words  the  most  progressive  department  was 
paying  a  penalty  for  being  efficient,  at  least  so  far  as  it 
was  concerned  in  the  particular  order  we  were  investi- 
gating. The  remaining  departments  may  have  been 
working  to  the  limit  of  their  capacities  but  not  along 
the  same  lines.  It  was  usually  the  case  that  certain  de- 
partments were  always  behind,  not  because  their  capac- 
ity did  not  balance  with  the  other  departments,  but  be- 
cause they  always  managed  to  finish  the  wrong  thing 
first. 

Another  method  of  falling  behind  was  to  keep  switch- 
ing from  one  order  to  another.  The  foundry  would  start 
on  a  run  of  a  thousand  similiar  castings.  When  several 
hundred  had  been  molded,  someone  would  butt  in  with 
an  urgent  request  for  castings  from  some  other  pattern. 
Possil)ly  a  week  would  elapse  before  the  first  pattern 
would  get  back  in  the  sand  again.  The  same  kind  of 
switching  would  occur  in  the  machine  shop,  in  the  car- 
penter shop  and  elsewhere.  The  final  result  was,  that 
while  everybody  worked  hard,  the  maximum  output 
could  not  be  obtained. 

Gradually  better  methods  were  adopted.  Weekly 
meetings  included  the  foremen  and  the  heads  of  the 
sales  and  purchase  departments.  Consultation  between 
the  foremen  was  encouraged.  The  purchase  department 
was  furnished  with  more  complete  information,  not  only 
as  regarded  actual  but  prospective  orders  as  well.  Three 
departments  that  had  a  pronounced  tendency  to  pull  in 
separate  directions  were  put  in  charge  of  one  general 
foreman  with  the  result  that  they  all  worked  along  the 
same  lines  in  hrirmuny.  I'inally  the  i)roduction  depart- 
ment was  created  and  all  departments  in  the  factory  re- 
ceived their  in.structions  from  the  production  man.  Nat- 
urally, improvements  have  been  made  in  the  methods 
first  adopted  by  the  productif)n  department. 

Our  Division-  Into  24  Dep.\rtments 

In  this  factorv,  which  manufactures  agricultural  im- 
plements and  heavy  machinery,  there  are  24  departments. 
These  are  divided  into  productive  and  non-productive 


parts  of  each  kind  are  finished  and  placed  in  stock. 
Mr.  H.  A.  Russell  has  been  in  charge  of  the  cost 
department  of  A.  B.  Farquhar  Company,  Ltd.,  York, 
Pennsylvania,  for  the  past  15  years.  During  that  time 
he  has  directed  the  buying  of  supplies  and  materials, 
and  planned  and  put  into  operation  the  business  systems 
now  used  by  the  firm,  the  latter  work  being  based  on 
the  study   of  systems  and   methods   in   other  factories. 

classes.     First,  in  the  productive  class  we  have: 

Gray  iron  foundry  Sheet  iron  shop 

Brass  foundry  Carpenter  shop 
Machine    shop    for    heavy  Buffing  room 

machinery 

Machine    shop    for    imple-  Bolt  room 

ments 

Blacksmith  shop  Paint  department 

Boiler  shop  Bo.x-making  department. 

In  the  non-productive  class  we  have: 

Drafting  department  Yard  (loading  and  unload- 
ing) 

Pattern  department  Packing 

Tool  room  Experimenting 

All  of  the  productive  departments  as  well  as  the  pat- 
tern shop  in  the  non-productive  class,  regulate  and  bal- 
ance their  work  under  the  instructions  received  from  the 
production  department.  In  fact  the  only  departments 
in  which  the  production  man  is  not  directly  interested 
are  the  yard,  drafting  and  experimenting.  The  re- 
mainder of  the  24  departments  consists  of  the  power 
house,  warehouse,  etc.  Each  department  is  known  by 
a  number.  The  product  of  the  factory  is  divided  into 
17  classifications.  Classification  (i)  covers  engines  and 
boilers,  (2)  traction  engines,  etc.  All  material  and 
labor  are  charged  against  the  proper  classifications,  by 
means  of  material  requisitions  and  time  slips,  and  the 
matter  of  ascertaining  whether  any  or  all  classifications 
are  profitable  or  not  is  considerably  simplified.  A  fac- 
tory may  show  a  satisfactory  ])rotit  at  the  end  of  the 
year  on  the  entire  output,  but  unless  some  means  is 
provided  to  divide  the  output  into  groups,  it  is  quite  pos- 
sible that  one  or  more  of  the  lines  are  being  sold  too 
close  to  cost  or  even  at  a  loss. 

The  production  department  must  keep  in  close  touch 
with  the  incoming  shipments  of  raw  and  finished  mate- 
rials. The  purchase  department  should  provide  copies 
of  invoices  (minus  prices)  or  shipping  memorandums 
for  all  incoming  materials  and  also  pass  along  anv  item 
of  information  which  will  liel])  the  production  man.  On 
the  purchase  department,  to  a  great  extent,  depends  the 
success  of  the  production  department.  This  is  true  even 
in  normal  times  and  in  these  days  of  embargoes,  slow 
transportation,  greater  projiortion  of  lost  and  damaged 
shipments,  priority  orders  and  other  matters  which  mav 
affect  the  free  movement  of  what  we  might  call  peace 
materials,  as  again.st  war  niaterials  which  arc  necessarily 
taking  precedence,  the  production  department  needs  all 
the  information  that  can  be  given  to  it,  not  only  actual 
shij)mcnt  of  ])iM-chased  items  but  also  receipts. 

PRonucTiON  Inform.stion 

To  be  capable  of  correlating  the  output  of  the  sepa- 
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rate  units  of  the  factorx ,  the  production  man  must  have 
not  only  a  knowledge  of  every  part  made  in  the  entire 
factory  but  also  of  the  capacity  of  each  individiial  lathe, 
planer,  milling  machine,  steam  hammer  and  drill  press, 
used  in  transforming  the  raw  or  semi-finished  material 
into  the  finished  parts.  He  must  also  know  the  as- 
sembling and  erecting  capacity  of  each  gang  of  men 
employed  in  incorporating  the  individual  parts  into  the 
completed  machine.  He  must  be  able  to  balance  the 
much  greater  speed  of  the  woodworking  department 
against  the  slower  developement  of  the  casting  orders  in 
the  foundry,  and  the  subsequent  machining  of  these  same 
castings.  One  of  his  important  duties  is  to  keep  the 
foundry  supplied  with  the  proper  quantity  of  duplicate 
patterns  so  that  the  desired  quantity  of  castings  can  be 
supplied  to  the  machine  shop  as  required  by  that  de- 
partment. Irregular  deliveries  of  castings  from  any  one 
pattern  mean  a  loss  in  the  machine  shop.  If  the  quariti- 
ties  are  not  large  enough,  the  operator  on  the  machine 
will  be  switched  around  from  one  job  to  another,  with 
a  consequent  loss  of  time  between  each  run.  If  the 
quantities  are  too  large  the  matter  of  extra  handling 
enters  into  the  calculation.  The  production  man  who 
can  only  visualize  one  casting  at  a  time  and  cannot  place 
it  in  it's  proper  position  as  affecting  or  being  affected 
by  other  castings  or  parts,  is  doomed  to  failure  as  a 
successful  production  man.  And  the  only  way  that  he 
can  keep  posted  on  all  the  many  items  and  their  relation 
to  each  other,  is  through  accurate  records  which  re- 
flect the  true  condition  of  each  item,  at  the  moment  he 
refers  to  the  record. 

One  of  the  first  requirements  of  this  department  is 
a  complete  list  of  each  and  every  part  for  each  and  every 
machine  or  implement  made  in  the  factory.  These  lists 
must  contstin  all  items,  whether  produced  in  the  factory 
or  purchased  as  finished  units  from  the  outside  markets. 
These  lists  are  usually  prepared  in  the  drafting  depart- 
ment and  include  not  only  the  quantities  of  each  in- 
dividual item  required  for  one  machine  but  also  specify 
the  kind  of  material,  such  ag  gray  iron,  malleable,  steel 
castings,  or  the  grade  of  the  material,  such  as  flange 
steel,  firebox  steel,  hard  or  soft  or  plow  steel.  Sizes  are 
necessary  for  plates,  bars,  bolts,  belting,  etc.  The  pro- 
duction department  is  not  the  only  one  benefited  by  these 
lists,  they  are  needed  also  by  the  cost  department.  Be- 
fore a  single  order  can  be  issued  to  the  factory,  the  pro- 
duction man  must  have  some  definite  basis  from  which 
to  plan.  Where  the  line  is  at  all  uniform,  the  sales  de- 
partment should  estiinate  the  quantity  of  each  style  and 
size  of  machine  that  will  be  required  during  the  coming 
season.  The  result  is  known  as  the  "estimated  sales" 
and  a  typewritten  copy  is  sent  to  all  departments  inter- 
ested. This  includes  the  production  and  purchase  de- 
partments. The  purchase  department  analyzes  its  copy, 
and  after  consultation  with  the  production  man,  pre- 
pares to  buy  or  contract  for  all  items  that  must  be  pro- 
cured   from   the   outside   markets.     Deliveries  of  pur- 
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chased  materials  are  arranged  so  that  they  will  not  be  re- 
ceived too  far  ahead  of  actual  needs. 

Production  Department  Methods 

One  of  the  first  factory  departments  to  receive  in- 
structions is  the  foundry.  The  production  man  and  his 
assistants  prepare  the  orders  for  the  various  castings, 
using  the  molders  work  card.  Figure  i,  for  this  purpose. 
However,  before  the  quantities  can  be  filled  in  on  diese 
blanks,  it  is  necessary  that  the  production  man  knows 
how  many  of  the  castings  from  each  pattern  are  already 
on  hand,  and  which  were  carried  over  from  the  preced- 
ing season.  There  are  certain  machines  that  are  manu- 
factured all  through  the  year.  Steam  engines  will  be 
one  of  these.  In  the  warm  months  they  are  sold  to  the 
agricultural  trade,  and  in  the  cold  months  to  the  lumber 
trade.  Unless  some  method  of  carrying  a  perpetual 
inventory  is  provided,  there  will  be  more  or  less  guess 
work  involved,  and  the  consequence  will  be  that  the 
stock  of  the  various  castings  will  be  over  or  under  re- 
quirements. A  large  surplus  of  castings  or  other  parts 
may  mean  a  considerable  loss  at  the  end  of  the  season, 
should  it  become  necessary  to  change  the  design  of  the 
machine  for  the  coming  season.  A  shortage  of  parts 
means  an  extra  run  and  will  probably  interfere  with  the 
output  of  some  other  needed  implement  or  machine, 
usually  at  a  time  when  interference  means  costly  delay. 
Figure  2  shows  the  production-operation  cost  card. 
which  is  15  inches  long  and  6  inches  high,  ruled  and 
printed  on  both  sides.  The  information  contained  in 
the  spaces  above  the  first  double  line  is  furnished  by  the 
production  man.  The  name  of  the  operation,  the  piece 
price  and  department  number,  is  given  by  the  time  de- 
partment. The  actual  count  which  is  made  at  the  time 
of  taking  the  yearly  inventory  has  furnished  the  greater 
part  of  the  information  needed  to  start  the  cards.  Of 
course,  a  large  niimber  of  cards  are  started  during  the 
year,  as  new  items  are  constantly  coming  into  production 
and,  as  the  system  is  elastic,  the  new  items  do  not  inter- 
fere in  any  way  but  simply  expand  the  influence  of  the 
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FIG.    3.      TIME   CARD    USED    FOR   BOTH    DAY  AND   PIECE   WORK 

production  department  and  increase  it's  value.  To  simp- 
lify the  explanation  of  the  working  of  these  cards,  this 
illustration  indicates  that  the  first  entry  was  made  on 
January  i,  1918.  By  referring  to  the  card  we  find  that 
on  this  date  there  were  42  pieces  in  the  rough  state,  14 
pieces  on  which  the  first  operation  had  been  finished,  9 
pieces  that  had  passed  through  the  second  operation,  and 
II  pieces  that  were  completely  finished  and  were  ready 
to  be  incorporated  in  the  machines  along  with  the  vari- 
ous other  parts. 

Before  proceeding  further  let  us  consider  Figure  3, 
This  operation  time  card  (4  x  6  inches)  is  printed  in 
two  colors,  white  for  daywork,  green  for  piecework. 
For  every  operation  performed  one  of  these  slips  is 
made  out  and  O.K'd.  by  the  assistant  foreman  in  the 
department.  The  operators  are  paid  from  the  informa- 
tion contained  on  these  slips.  This  same  information 
provides  the  means  whereby  the  production-operation 
cost  cards  are  kept  up-to-date.  The  time  cards  are  re- 
ceived in  the  office  early  each  morning.  The  necessary 
calculations  are  made,  the  cards  pass  through  the  time 
department  and  are  given  to  the  man  in  charge  of  the 
production  records.  When  the  cost  department  has  been 
instructed  to  keep  the  cost  of  a  certain  order,  the  infor- 
mation is  passed  along  to  the  factory  departments  in- 
terested and  the  corresponding  office  order  number  will 
appear  on  each  time  card  as  received.  This  method  is 
usually  followed  only  in  the  case  of  special  orders.  With 
the  regular  line,  the  cost  man  can  secure  the  needed  data 
from  the  production-operation  cost  record  card.  It  will 
thus  be  seen  that  we  have  avoided  duplication  of  work 
as  the  three  departments,  time,  cost  and  production,  re- 
ceive the  information  they  require  from  the  single  rec- 
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ord,  namely,  the  time  card.  For  the  time  department 
the  card  is  all  sufficient.  P"or  the  cost  and  production 
departments  the  same  information  is  sufficient,  but  it  is 
accumulated  on  the  larger  card  to  provide  a  definite  ac- 
curate record  from  day  to  day,  week  to  week  and  month 
to  month. 

The  Production-Oper.ition  Cost  Record  C.\rd 

The  inventory  taken  and  recorded  on  the  card  on  Jan- 
uary I,  indicated  that  the  total  number  of  pieces  of 
S194,  headblock  pinion  for  sawmills,  was  76,  (42  plus  14 
plus  9  plus  II).  At  the  top  of  the  card  will  be  noted  the 
■'Low  Limit."  These  low  limits  are  not  arbitraiy  but 
simply  serve  as  a  guide  for  the  production  man.  He  can 
allow  the  stock  to  run  below  the  figure  or  amount  in  the 
off  season  or  can-  keep  considerably  above  it  in  a  brisk 
season.  The  responsibility  is  his  to  see  that  the  supply 
is  adequate  to  the  demand  and  the  low  limits  serve  as  a 
check  or  warning.  All  of  the  low  limits  and  desirable 
order  quantities  were  fixed  only  after  consultation  be- 
tween the  production  man  and  the  foremen  of  the 
different  departments  concerned.  The  foreman  in  the 
foundry  does  not  care  to  change  the  patterns  any  oftener 
than  absolutely  necessary.  The  foreman  in  the  machine 
shop  does  not  want  to  be  constantly  changing  the  set  up 
of  the  machines.  And  against  these  opinions" is  the  need 
of  the  production  man  to  keep  many  thousands  of  parts 
coming  through  in  well  balanced  proportions.  In  the 
course  of  a  year  a  great  many  entirely  different  parts 
must  pass  over  the  same  machines  and  if  a  machine  is 
tied  up  too  long  with  the  production  of  one  part,  some 
other  parts  will  not  be  ready  when  needed.  On  the 
other  hand  too  much  switching  around  will  curtail  pro- 
duction. 

As  the  selling  season  for  sawmills  is  during  winter 
months,  the  production  man,  noting  that  the  total  of  the 
S194  pinions  was  only  slightly  above  the  low  limit 
amount,  entered  an  order  in  tlie  foundry  (see  Figure  i) 
for  100  pieces  of  the  S194.  On  January  8,  eighteen 
pieces  were  received  in  the  machine  shop.  Figure  4 
shows  the  method  of  reporting  parts  received  to  the  pro- 
duction department.  Tlrese  reports  are  made  out  in 
each  department  in  the  factory  and  cover  all  parts  re- 
ceived from  another  department. 

On  January  9  twenty-one  more  pieces  of  S194  were 
received  from  the  foundry.  The  card  record  shows  that 
the  total  number  of  pieces  on  hand  in  the  rough  was  81. 
On  January  10  the  machine-shop  foreman  was  instructed 
to  start  finishing  these  castings.  Operator  No.  119 
cleaned  out  the  sand  and  rough  spots  between  the 
teeth  on  the  pinion,  finishing  50  on  the  tenth  in  3.1 
hours  and  30  more  pieces  on  the  eleventh;  Figure  3 
shows  this  operator's  report  for  the  50  pinions  cleaned 
on  the  tenth.  When  this  report  was  received  in  the 
office,  50  pieces  were  deducted  from  the  total  of  81 
pieces  in  the  "Rough"'  column,  leaving  a  balance  of  31 
pieces  in  this  column.  Thes  31  pieces  were  "moved" 
into  the  second  column  on  the  morning  of  the  twelfth 
as  a  result  of  the  work  done  by  operator  No.  119  on 
the  eleventh.  The  entry  is  given  the  date  which  appears 
on  the  time  card.  It  will  be  noted,  however,  that  the 
operator  is  given  credit  for  only  30  pieces,  from  which  it 
would  appear  that  one  of  the  castings  was  defective  and 
the  defect  was  discovered  before  any  work  was  ]5er- 
formed. 

On  the  twelfth,  operator  No.  162  was  started  on  bor- 
ing these  castings.  Fifty  pieces  were  bored  on  the 
twelfth  and  43  pieces  on  the  fourteenth,  giving  a  total 
of  T02  pieces.  This  total  includes  the  9  pieces  that  were 
reported  in  the  inventory.  We  note  here  that  one  cast- 
ing proved  to  lie  no  good.  This  defect  did  not  appear 
until  the  operator  was  partly  through  the  operation  of 
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boring  and  it  appears  that  he  was  paid  for  44  castings. 
If  he  had  spoilt  the  part  he  would  not  have  been  paid 
for  his  work  on  this  casting. 

On  the  fifteenth,  operator  No.  109  keywayed  94  of 
these  castings  and  the  balance  in  the  column  preceding 
was  reduced  to  8  pieces.  When  the  last  operation  is 
finished  the  total  number  of  pieces  for  this  column  is 
not  recorded  in  the  column  but  is  carried  forward  to  the 
"Finished"  column  as  105  pieces.  This  includes  the  11 
pieces  that  were  reported  in  the  inventory  as  being 
finished.  Two  pieces  were  deducted  from  this  final 
column  total,  these  were  probably  sent  out  on  a  cus- 
tomer's order  for  repairs,  as  three  or  more  pieces  wotild 
have  been  deducted  if  a  complete  sawmill  had  been 
shipped.  At  the  top  the  number  of  pieces  given  as  being 
the  regular  quantity  required  for  a  mill  is  3.  The  word 
"Regular"  has  been  inserted  to  warn  the  clerk  wdio  en- 
ters the  record  that  more  or  less  than  three  pieces  may 
have  been  shipped.  The  customer's  order  (rewritten  on 
the  regular  oilrce  form)  will  state  the  number  of  head- 
blocks  that  were  furnished  wnth  the  sawmill.  The  clerk 
checks  his  shipping  record  from  a  copy  of  this  order. 

Referring  back  to  the  "Rough"  column  we  note  that 
on  the  fourteenth,  19  more  pieces  were  received  from 
the  foundry  and  also  20  pieces  on  the  fifteenth.  The 
card  record  on  the  fifteenth  would  shov.-  the  following 
pieces  of  Sic>4  on  hand:  Rough,  39  pieces;  cleaned, 
none ;  bored,  8  pieces ;  keywayed  or  finished.  103  pieces. 

To  arrive  at  the  total  quantity  it  is  only  necessary  to 
add  these  separate  figures  together  and  find  that  there 
are  150  pieces  in  all  in  the  factory.  Not  only  do 
we  know  how  many  pieces  there  are  but  we  also  know 
the  status  of  each  piece.  If  a  rush  order  comes  in  for 
an  tmusual  number  of  sawmills,  engines,  threshing  ma- 
chines, or  any  other  factory  product,  the  production  man 
needs  only  a  few  minutes  to  have  an  intelligent,  com- 
prehensive grasp  on  the  situation  and  plan  his  campaign 
without  delay.  Allowance  is  made  for  repair  orders. 
The  man  in  charge  of  the  repair  department  furnishes 
the  needed  information  from  his  records.  Practically 
all  repair  parts  are  kept  in  a  separate  stockroom  and 
once  the  parts  enter  this  room,  they  are  considered,  so 
far  as  the  production  man  is  concerned,  as  being  sold 
and  hence  not  available  for  complete  machines.  After 
a  part  is  machined  and  delivered  to  the  repair  stockroom, 
it  is  deducted  from  the  balance  shown  in  the  "Finished" 
column.  When  the  yearly  inventory  is  taken  and  the 
records  checked  with  the  actual  count,  minor  discre- 
pancies are  adjusted.  So  far  the  errors  have  been  of  rel- 
atively small  importance.  As  a  great  many  thousand 
pieces  are  recorded  each  year,  some  of  which  require 
eight  or  more  machine  operations,  and  the  mistakes  have 
been  few  in  number,  the  results  have  been  gratifying. 
Figure  4  shows  the  goods  received  sheet  which  is  used  in 
reporting  to  the  production  department  all  castings  re- 
ceived from  the  foundry. 

As  the  production-operation  cost  card  is  printed  and 
ruled  on  both  sides,  eight  operations  can  be  recorded  on 
each  card.  Where  more  than  eight  operations  are  needed 
to  finish  the  part,  another  card  can  be  used,  simply  mark- 
ing the  cards  (i),  (2),  etc.  At  the  extreme  right  hand 
side  of  the  card  there  are  duplicate  columns,  headed 
"Total  Good,"'  "Moved,"  "Balance."  As  the  quantities 
checked  out  (used  or  sold)  are  generally  much  smaller 
than  either  the  quantities  received  from  the  foundrv  or 
passing  over  the  machines,  additional  checking  space  is 
required.  While,  in  order  to  describe  this  production 
system,  a  gray-iron  casting  has  been  used  as  an  illustra- 
tion, it  should  be  noted  that  all  parts  are  carried  along 
by  means  of  the  same  record,  whether  steel  or  malleable 
casting,  brass  casting,  bar-steel  part,  cold-rolled  steel 
l)art,  forging  or  any  other. 


AAIODERN  burglar  is  an  efiicient  mechanic ;  skil- 
fully marked  cards  are  efficient  means  for  ef- 
fecting the  separation  of  a  fo<jl  from  his  mone\  ; 
sabotage  is  an  efficient  method  of  reducing  output ;  ana 
there  exists  no  more  efficient  organized  human  instru- 
mentality than  a  modern  "civilized"  army. 

Skill,  ingenuity,  pride  of  workmanship,  economj-  of 
effort,  and  ambition  to  excel,  are  just  as  ucLCbsary  10 
success  in  these  directions  as  in  the  building  of  safes, 
the  education  of  fools,  the  increasing  of  output,  or  in 
the  organization  and  conduct  of  productive  industry. 

How  futile  then,  to  talk  about  efficiency  as  though  it 
were  something  inherently  and  obviously  desirable. 

Yet  this  is  the  attitude  of  the  "efficiency  expert" ;  and 
indeed  of  the  writers  (almost  without  exception)  who 
boost  that  modern  craze — The  Art  of  Efficiency. 

The  "art  of  efficiency" :  reducing  outlay,  increasing 
output,  accelerating  speed — economize  !  accomplish  1 1 — 
rush ! ! ! 

In  the  name  of  human  worth!  of  reason!  of  com- 
mon horse-sense !     let  us  pause  a  moment  to  consider : 

Just  WHAT  are  we  driving  at,  with  such  nervous  ef- 
ficiency ? 

To  WHERE  are  we  headed  in  so  mad  a  rush? 

For,  indeed,  it  may  perchance  be  that  thoughtlessh' 
WE  too,  are  wasting  our  hardly  earned  skill  on  re- 
spectable burglary,  on  conventionalized  exploitation,  on 
irrational  sabotage  of  real  vital  wealth — our  men,  our 
women,  our  children ;  or,  in  ruthless  zcarfare  on  all  that 
makes  for  true  progress — real  civilization. 

What  .IRE  -a'c  driving  at." 

But,  where  may  we  hope  to  find  answer  to  this  seem- 
ingly simple  question? 

Look  over  the  files  of  Industrial  Management. 

Search  the  m}riad  volumes  of  the  Congressional 
Record. 

Examine  the  hodge-podge  curriculum  of  our  schools 
and  our  universities. 

Investigate  diligently  all  these  proper  sources  of  in- 
formation on  coordination  of  aim — unification  of  pur- 
pose— and  you  will  search  in  vain ;  the  query  will  re- 
main unanswered. 

But,  obviously,  we  must  agree  upon  our  purpose  he- 
fore  we  can  intelligently  direct  our  energy  efficiently  to 
its  accomplishment ;  or  before  we  can  hope  to  know 
whether  our  tentative  efTorts  tend  in  that  direction — 
are  in  realit\'  efficient. 

Look! 

W'e  are  piling  up  "wealth."  Yes,  heaping  it  up  in 
billions  of  "dollars";  notwithstanding  the  supposed 
"wastage  of  War." 

Germany  piled  it  up;  England  piled  it  up;  France 
piled  it  up.  And  yet  the  Germans  became  a  nation  of 
slaz'es,  the  English  a  nation  of  paupers,  and  the  French 
quit  breeding. 

And  all  these  nations,  even 'in  peace  times — notzcitli- 
standing  their  efficiency  in  "zvealth"  accumulation — 
loaded  future  generations  w-ith  mountainous  burdens ; 
"mortgaged"  future  worker's  toil  with  billion-dollar 
bonds;  and  shackled  his  freedom  with  unthinkable  cor- 
porate and  national  debts. 

England,  France,  Germany,  zvere  the  three  most  Ef- 
ficient nations  on  Earth — barring  the  Ignited  States. 

The  present  "w'ealth"  of  the  United  States  is  esti- 
mated at  about  250  billion  dollars. 
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Our  yearly  aggregate  income  is  about  60  billions ;  that 
is  to  say:  $3,000  per  annum  for  each  of  the  20  million 
families,  constituting  (approximately)  the  total  popu- 
lation— enough  for  us  all  to  live  upon  rationally — and 
raise  families,  quite  respectably. 

But  our  modern  "Art  of  Efficiency"  is  concerned  in 
other  directions  than  rational  living  or  raising  of  re- 
spectable families.  So  our  efficiency  economics  divides 
the  "wealth"  quite  otherwise — Two-thirds  to  two  per 
cent,  of  us,  and  ONE-third  to  (and  scattered  rather  spot- 
tedly  over)  the  other  ninety-eight  per  cent. 

Of  our  60  billion  revenue,  40  billions  go  as  "income" 
to  the  TWO  per  cent,  "wealth" — owners,  and  20  billions 
go  as  "wages"  to  the  20  million  families. 

Thus  it  has  come  about  that  the  rather  important 
business  of  raising  respectable  families  has  fallen  into 
disfavor,  has  become  an  altogether  too  hazardous  en- 
terprise to  be  attractive — "it  don't  pay." 

Quite  naturally  the  intelligent  among  us  are  retiring 
from  this  "extra  hazardous  occupation"  of  raising  re- 
spectable families.  Indeed,  how  could  we  continue  in 
it,  any  way?  "Efficiency"  now  demands  our  W'OAIEX 
for  "productive  work."  And  even  feminine  magic  has 
been  unable  .to  accomplish  the  miracle  of  doing  two 
jobs  at  one  time — efficiently. 

And,  as  between  frenzied  production  and  sane  hu- 
man reproduction  there  is  no  hesitation  of  choice  in  the 
mind  of  the  "industrial  efficiency  expert." 

The  zvcalthy  won't  breed;  the  intelligent  can't  afford 
to;  and  the  poor  are  too  poverty  stricken  to  do  other 
than  breed  human  refuse. 

The  \V-\R  has  given  us  many  urgent  warnings,  has 
taught  us  many  valuable  lessons;  but  it  has  driven  in  no 
more  scientifically  important  lesson  than  that :  Nations, 
any  more  than  individuals,  cannot  pursue  opposite 
ideals  simultaneously ;  do  two  important  jobs  efficiently 
— at  one  time.  \\'hich  is  only  a  variation  of  the  very 
old  saying,  "Ye  cannot  serve  God  and  mammon." 

Assyria,  Babylon,  Phoenicia,  Egypt,  Greece,  Rome, 
Spain,  each  in  its  turn  tried  the  futile  e.xperiment — and 
failed.  Each  had  its  day,  had  its  choice,  had  its  oppor- 
tunity for  national  immortality — chose  foolishl_\  and 
died. 

All  individual  and  national  experience  indicate  that 
"wealth"  and  right  living,  as  objects  to  strive  for,  impl\- 
opposite  ideals^;;!Oi  or  things,  personality  or  products. 

So,  if  we  have  chosen  to  sacrifice  to  "Wealth"  (and 
debt),  it  is  our  privilege;  our  inestimable  privilege — 
freedom  of  choice — to  do  well  or  ill.  But,  freedom  in- 
herently implies  responsibility;  and  choice  entails  con- 
sequences. So  we  must  "take  what  is  coming  to  us" — 
pay  the  price. 

Our  history  and  our  heritage  have  made  us  born 
lovers  of  liberty.  Nationally  we  would  rather  die 
violently  than  be  slaves  like  the  Germans.  Thus,  (hav- 
ing chosen  "wealth"  as  our  ideal — the  object  and  di- 
rection of  our  efficiency),  the  only  alternative  is  that  of 
the  liberty  loving  French  people — quit  breeding;  die 
slowly  and  painlessly  by  "race  suicide";  practice  birth 
control  with  scientific  and  expert  efficiency. 


Listen  ! 


cheerful    prospect 


Not   an    exhilarating,    or    even 
.     .     .     .     is  it? 

But,  the  day  is  yet  ours ;  ours  to  choose  afresh ;  yes, 
and  ours  is  the  unshirkable  responsibility  to  exercise 
our  freedom  sanely. 

We  may  not  hope  to  escape  the  penalty  of  past  er- 
rors, for  Nature,  while  lavishly  generous,  is  ruthlessly 
just.  Our  punishment  will  be  heavy  for  our  faults  have 
been  grievous.     With  sturd\   racial  heritage,  with  noble 


traditions,  and  with  unparalleled  advantages  in  natural 
lesources,  we  have  deified  the  mere  material  things  of 
life,  and  held  lightly — as  of  little  value — human  worth, 
iiuman  character,  human  personality. 

If  we  do  not  turn  from  the  deification  of  things  and 
the  glorification  of  efficient  production,  to  a  more  sane 
evaluation  of  men  and  things ;  national  ideals  and  ma- 
terial wtahh  ■,personaHty  and  products:  ruthless  Nature 
will  sweep  us  into  the  scrap-heap  of  her  abortive  na- 
tional experiments,  with  the  same  impersonal  unconcern 
r.s,  in  the  past,  she  has  dumped  other  great  nations.  Just 
as  we  scrap  an  unprofitable  machine. 

The  day  is  yet  ours ! 

But  our  time  of  probation  is  perilously  short.  If  by 
tomorrow  we  had  won  the  war,  with  our  victory  would 
end  our  day  of  grace. 

Democracy  does  not  mean  efficient  production,  nor 
even  equitable  distribution  of  the  products;  and  still 
more  certainly,  heaping  up  "wealth"  in  unwieldy 
hoards  and  concentrating  money  power  into  the  control 
of  a  few  irresponsibles  does  not  tend  in  the  direction  of 
democratic  efficiency;  nor  does  shackling  future  gen- 
erations with  everlasting  mortgages  and  burdening  fu- 
ture industry  with  crushing  loads  of  inextinguishable 
debt,  constitute  efficient  methods  for  realizing  its  aims. 

The  sancity  of  personality,  freedom  of  opportunitv 
with  personally  responsible  individual  liberty  of  action, 
are  the  ideals  of  Democracy.  Men  and  women  are  not 
born  into  a  democracy  to  be  cogs  in  an  industrial  ma- 
chine for  the  efficient  production  and  accumulation  of 
"wealth."  In  a  democracy,  surplus  "wealth"  is  not  to 
turnish  luxury  for  idlers,  but  to  permit  leisure  for  work- 
ers; also  for  the  conservation  of  mothers;  and  generailv 
to  facilitate  and  make  human  liberty  effective. 

.\  world  in  arms  for  this  noble  ideal — and  the  realized 
intelligence  of  our  great  nation  rising  no  higher  than 
the  efficient  production  of  material  "wealth" ! 

How  glorious!  but  how  futile — a  world  made  safe 
for  democracy! — and  no  real  industrial  democracy  ex- 
tant to  realize  therein  its  wondrous  potentialities  in 
social  sanity.  How  inspiring  in  thought — how  crazily 
tragic  in  sordid  actualitv. 

.\  world  in  arms,  and  POSSESSION  of  "wealth" 
our  standard  measure  of  worth. 

A  WORLD  IN  ARMS  ! 

Truly!  it  is  high  time  to  ask,  with  anxious  and  pro- 
found seriousness : 

What  do  we  really  mean  by  Efficiency? 

11' hat  is  the  goal  of  the  Art  of  Efficiency? 

Truly!  the  time  has  come  to  search  our  souls, 
humbly  and  contritely,  for  answer  to  the  questions: 

Jitst  whai  are  u-e  all  driving  at  with  s^teh  nervous 
efficiency? 

To  zvhere  are  zve  headed  in  so  mad  a  rush? 


Secrecy  Versus  Cooperation 
By  Robert  Mawson 

With   the  Quigley  Furnace  Specialties  Company,  Inc. 

TWO  decades,  or  even  a  shorter  time  ago,  a 
prominent  feature  in  the  machinery  building 
industry  was  trade  secrecy. 
I  can  well  remember  spending  days  in  a  shop  com- 
piling tables  of  such  factors  as  the  pressures  re- 
quired to  force  wri.st  pins  into  steam  engine  cranks, 
and  the  other  necessary  dimensions  in  order  to  pro- 
duce these  forced  fits,  that  is,  the  amount  of  allow- 
ance to  leave  the  ])in  oversized  to  build  up  the  de- 
sircfl  pressure. 

I  also  well   recall  the  small  country  shop  where  T 
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started  work  as  a  machinist.  1  began  on  work  that 
to  me  was  wonderful,  such  as  the  making  of  parts 
to  go  into  a  massive  steam  engine.  The  reason  why 
1  took  the  building  of  a  steam  engine  as  the  height 
of  my  ambition,  was  the  fact  that  my  father  was 
connected  with  that  particular  branch  of  engineering. 

The  Secrex  of  Bell  Mixture 
In  this  same  country  shop,  however,  the  principal 
line  of  manufacture  was  the  casting  and  finishing  of 
bells  for  chimes.  Many  of  the  operations,  such  as 
molding,  turning  and  assembling,  were  carried  on 
openly.  Quite  often  the  country  people  came  into  the 
shop  and  foundry  to  watch  the  work.  But  there  was 
one  operation  which  was  a  "secret  of  secrets"— the 
mixing  of  the  various  metals,  copper  and  tin  and 
w-hatever  else  was  used. 

After  the  fire  had  been  hghted  in  the  melting  fur- 
nace the  owner  of  the  shop  would  go  into  his  office 
and  carefully  lock  the  door.  There,  in  secret,  he 
would  weigh  out  the  metals  and  come  out  with  the 
copper  in  his  hands,  the  tin  stowed  away  in  one 
pocket,  and  the  other  ingredients  in  another.  He 
would  walk  sedately  and  reservedly  down  the  shop 
and  deposit  the  metals  in  the  crucible  with  his  own 
hands,  taking  the  greatest  care  to  make  sure  that 
none  of  us  boys  would  have  a  chance  even  to  guess 
at  the  weights  or  the  proportions. 

This  old  country  shop  had  been  founded  by  the 
father  of  the  man  who  ran  it  when  I  was  a  boy. 
Perhaps- the  founder  had  made  the  son  swear  to  keep 
the  secret  of  the  bell  mixture  and  never  to  reveal  the 
necessary  proportions  of  metals  that  would  give  a 
sweet-toned  chiming  bell.  I  might  add  here  by  way 
of  philosophy  that  this  shop  started  small  and  always 
kept  small.  Perhaps  a  different  story  might  be  writ- 
ten if  the  owner  had  not  tried  to  carry  everjthing 
worth  while  under  his  own  hat. 

Supposed  Secrets  Often  Merely  Standard  Practice 
Xot  long  ago  a  rather  amusing  incident  happened 
during  an  afternoon  when  I  was  visiting  two  or  three 
shops.  In  the  first  one  that  I  went  into,  the  superin- 
tendent took  me  around  and  showed  me  a  variety  of 
machining  methods  and  shop  tools.  As  we  were 
about  to  pass  from  the  shop  into  the  office  he  took  me 
into  a  corner  of  one  of  his  departments,  after  mak- 
ing me  swear  secrecy,  saying  by  way  of  explanation 
"my  competitior  Mr.  Blank  would  give  a  thousand 
dollars  to  know  "now  I  do  this  particular  job."  He 
furthermore  told  me  that  he  had  designed  the  tool 
that  he  was  to  show  me  himself.  He  then  revealed 
the  device  and  I  saw  a  tool  set  up  for  crowning 
stepped  cone  pulleys.  I  knew  at  once  that  this 
method  and  the  tools  were  by  no  means  new  and  was 
all  the  more  ready  to  give  the  desired  oath  of  se- 
crecy. After  a  man  has  visited  a  large  number  of 
shops,  joining  a  secret  organization  in  regard  to  some 
particular  device  is  perfectly  easy. 

A  little  later  I  left  this  shop  and  started  back  to 
the  railroad  station.  As  I  walked  along  I  happened 
to  pass  Mr.  Blank's  shop  and  stopped  in  and  asked 
the  superintendent  to  take  me  through.  As  we  were 
about  to  leave  the  machining  departments  he  stopped 
as  if  remembering  something  and  said,  "I  have  one 
particular  tool  that  you  might  like  to  see  but  I  want 
to  have  you  promise  that  you  will  not  say  anything 
about  it  to  Mr.  Sharp."  (Mr.  Sharp  was  the  owner 
of  the  shop  from  which  I  had  just  come.)  He  added 
further  that  he  did  not  want  to  have  Mr.  Sharp 
know  about  this  for  the  world,  as  he  was  very  proud 


of  the  device,  it  saved  him  a  good  deal  of  time  and 
money,  and  he  had  designed  it  himself.  As  I  had 
already  had  practice  that  very  afternoon  in  swearing 
secrecy  and  so  was  in  a  good  promising  mood,  I 
gave  the  necessary  promise.  He  then  showed  me  a 
tool  set  up  for  crowning  stepped  pulleys,  almost  iden- 
tically like  the  one  I  had  seen  an  hour  before  in  Mr. 
Sharp's  shop.  After  I  had  looked  it  over  and  ex- 
pressed my  appreciation  of  the  quality  of  work  it  was 
doing,  I  thanked  the  secretive  superintendent  for  his 
kindness,  and  sauntered  down  to  the  station  smiling 
to  myself  as  I  thought  of  these  two  neighboring 
firms  working  along  in  blissful  ignorance  of  each 
other's  shop  conditions,  and  each  thinking  that  he 
had  something  new  and  original  not  possessed  by  the 
other.  Yet,  as  a  matter  of  fact,  each  had  a  tool  set 
up  of  which  he  was  very  proud  that  was  neither 
new,  original,  nor  exclusive. 

There  Must  Be  No  Secrets  in  Munition  Manu- 
facture 

In  general,  there  is  no  excuse  for  trade  secrets. 
As  one  prominent  manufacturer  put  it,  "trade  secrets 
are  punk."  And  above  all  there  is  one  industry  in 
which  not  a  single  secret  of  any  kind  is  warranted. 
I  refer  to  the  manufacture  of  munitions  of  war. 

What  are  we  making  war  supplies  for?  It  is  to 
bring  a  speedy  conclusion  of  the  present  war  and 
obtain  a  lasting  peace,  it  is  not  to  build  up  a  manu- 
facturing business  that  is  to  be  carried  on  indefinite- 
ly. The  only  possible  excuse  for  business  secrets  is 
to  protect  something  that  may  help  to  perpetuate 
the  life  of  a  business.  And  heaven  knows  that  we 
want  to  get  through  with  our  present  industry  of 
producing  war  material  just  as  soon  as  possible. 

Here  is  a  case  in  point.  Not  long  ago  I  remember 
going  to  the  shop  of  a  firm  that  was  making  cart- 
ridge cases  and  was  told  that  they  had  spent  three 
months  of  valuable  time  in  experimenting  before 
they  were  able  to  obtain  the  correct  draws,  design 
the  punch  press  tools  and  begin  manufacturing.  Not 
many  miles  away  was  another  firm  making  this  same 
case  and  doing  it  successfully.  From  every  possible 
viewpoint  this  second  shop  should  have  helped  the 
first.  England  has  shown  us  unmistakably  how^  to 
work  out  a  system  of  close  codperation.  It  has  come 
through  the  placing  of  shops  engaged  on  war  work 
under  government  control. 

Such  a  step  in  this  country  need  not  take  away  the 
individuality  of  our  manufacturing  enterprises.  Just 
imagine  for  a  moment  that  a  shop  is  starting  on  a 
contract  to  manufacture  shells.  If  another  factory  is 
engaged  in  this  same  or  similar  work  and  has  had 
a  successful  record,  it  should  be  possible  for  the 
new  comer  in  this  line  of  production  to  ask  as- 
sistance and  if  need  be  receive  personal  su- 
pervision from  the  organization  of  the  other. 
If  need  be,  engineers  or  designers  or  shop  men 
should  be  loaned  for  a  while  to  assist  in  establishing 
the  best  possible  manufacturing-  methods  in  the  shop 
that  has  begun  the  new  contract.  Men  who  are  capa- 
ble of  performing  this  kind  of  expert  service  should 
be  know-n  to  a  government  board  and  their  qualifica- 
tions should  be  made  use  of  to  the  very  highest  de- 
gree in  furthering  the  success  of  the  production  of 
war  materials. 

In  other  words,  each  shop  manufacturing  muni- 
tions should  not  be  considered  as  a  separate  unit,  but 
rather  as  a  part  of  a  harmoniously  workins;  whole. 
This  can  onlv  be  obtained  by  a  system  of  cooperation 
between  the  Government  and  the  manufacturing  firm. 
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THIS  old  war  has  brought  to  industry-  one  great 
lesson,  a  lesson  we  will  never  forget,  and  we  are 
going   to    profit   by    it   more   and   more   as    the 
years  go  by. 

That  lesson  is  to  be  found  in  the  "get  together"  spirit 
which  the  Allies  have  shown.  They  have  buried  all 
selfish  aims  for  one  big  goal,  to  win  the  war,  and  well 
do  we  know  how  much  more  efifective  we  might  have 
lought  had  we  been  prepared.  We  sat  bv  and  kt  Ger- 
many prepare  for  40  years  and  made  small  effort  to  nro- 
tect  what  we  had  accomplished. 

We  have  a  distinct  advantage  which  should  accrue 
to  us  Jt  once  and  nothing  should  interfere  with  our 
creating  a  closer  bond  of  understanding  between  the 
worker  in  the  factory  and  the  executive  heads.  To  do 
this,  however,  it  is  necessary  to  have  a  well  defined 
policy;  there  is  but  one  correct  way  to  do  it  and  that 
is  through  the  proper  education  of  foremen.  The  fovc- 
man  must  secure  the  executive  viewpoint,  and  he  can 
only  obtain  this  b}-  gathering  him  in  meetings  organized 
upon  grounds  of  equal  reasoning  and  upon  a  plane  of 
common  understanding. 

With  the  foremen  must  be  included  department  heads, 
overseers,  etc. — all  the  men  in  pivotal  positions. 

To  bring  these  men  together  on  the  ground  of  dis- 
cussing difficulties  in  the  general  routine  of  everv  day 
work,  means  that  the  gathering  is  generally  a  place  in 
which  to  vent  personal  grievances.  As  a  basis  or  ground 
of  "getting  together"  this  method  has  usually  proven 
a  costly  one  and  has  been  abandoned.  Men  should  be 
brought  together  first  and  talks  given  to  them  on  their 
own  plane  by  men  who  know  them  as  a  class,  and  are 
capable  of  spreading  the  right  spirit,  not  alone  among 
the  foremen  but  most  of  all  among  those  at  the  top. 

Most  of  the  men  who  fill  foremen's  positions  (except 
in  certain  specialized  or  technical  lines)  have  had  a 
meager  education,  and  even  though  they  had  a  splendid 
schooling,  they  as  a  class  have  seldom  gotten  the  ex- 
ecutive viewpoint  except  where  the  institution  has  fully 
realized  the  force  of  the  situation.  We  fully  realize  this 
fact,  but  in  the  main  this  holds  true  that  they  are  in- 
clined to  think  along  exceedingly  limited  lines  and  gen- 
erally with  the  great  mass  of  which  they  form  a  part. 

V.\LUE  OF  Outside  Help 

As  a  rule  outside  help  can  bring  to  these  men  les- 
sons based  upon  principle  much  more  effectively  than 
one  employed  by  the  institution,  and  yet  great  care 
should  be  exercised  in  bringing  into  an  organization 
outside  specialists  for  often  they  have  done  more  harm 
than  good.  As  a  class  foremen  are  apt  to  suspect  an 
outsider  as  being  wholly  on  the  side  of  the  man  who 
pays  the  bill.  The  specialist  should  not  be  allowed  to 
come  in  to  deal  with  the  foremen  upon  any  but  human 
relations.  Details  of  routine  should  be  handled  by  men 
regularly  employed  and  at  separate  meetings  and  not  at 
the  general  meeting  of  foremen.  Such  meetings  should 
deal  with  principles  of  organization,  cooperation,  super- 
vision, errors,  etc.,  and  above  all  through  these  meet- 
ings strive  to  generate  a  sjiirit  of  fair  play  which  be- 
comes automatic  from  the  top  down  and  no  such  meet- 
ings should  be  attempted  without  some  of  the  important 
executives  being  present,  for  if  the  spirit  of  fair  play 
does  not  find  its  way  from  those  in  authority  it  will 
not  become  a  fixed  policy  at  the  bottom.  Policies  as 
a  rule,  are  never  fixed  at  the  bottom. 

The  man  at  the  work  bench  and  machine  is  going  to 
have  a  lot  to  say  about  the  management  of  industry  in 


ihe  future  where  the  policy  is  unfair,  and  where  the 
executive  has  not  thought  enough  of  his  men  to  see  to 
:t  that  a  plan  was  evolved  whereb\-  he  could  meet  and 
know  his  people  and  they  him. 

A  Hopeful  Sign 
One  of  the  happiest  and  most  hopeful  signs  of  the 
tunes  is  to  see  the  ever  increasing  number  of  industries 
both   large  and   small   gathering  together   their   pivotal 
men  and  creating  a  closer  bond  of  common  interest. 

It  is  estimated  that  over  65  per  cent,  of  the  men  in 
toremen's  positions  are  members  of  some  fraternal  so- 
ciety. This  proves  that  they  do  get  together  on  one 
common  ground  and  yet  we  let  a  latent  power  go  bv 
unused  which  might  become  of  great  usefulness. 

Throughout  the  length  and  breadth  of  our  land  there 
has  sprung  up  in  the  last  few  years  noon-day  meetings 
of  Chambers  of  Commerce,  Rotary,  Kewanis,  Engi- 
neering and  many  other  clubs  bringing  to  the  local  men 
speakers  dealing  with  big  problems  of  industrv  and 
nation.  So  much  so,  that  it  is  in  the  air,  and  yet  in- 
dustry has  been  woefully  slow  to  gather  this  impetus 
for  educating  her  most  important  unit  "the  forepeople." 
The  labor  condition  is  acute  and  bids  fair  to  become 
even  more  so,  but  the  industry  that  has  been  getting  its 
men  together  will  have  far  less  worry  than  the  one  that 
argues  that,  "Well  the  soup  house  will  bring  them  gal- 
loping back  after  a  while  when  the  war  has  been  set- 
tled." Many  who  share  this  opinion  will  share  it  later 
on  to  their  sorrow,  for  there  will  be  no  soup  houses  and 
no  clamor  for  work,  no  panics  save  the  panic  of  the  em- 
ployer who  has  neglected  properly  to  lay  the  foundation 
for  the  "great  readjustment  period"  which  is  going  to 
bring  with  it  many  vexing  problems. 

_  Every  indication  points  to  the  drastic  need  of  imme- 
diate action  in  regard  to  the  unity  of  purpose  between 
capital  and  labor,  for  their  interests  are  one,  but  have 
been  kept  separate  far  too  long  because  the  executive 
head  has  not  fully  realized  the  high  importance  of  a  cor- 
rect relation  between  them.  The  labor  policy  has  been 
dictated  only  too  often  by  unfriendly  hands,  while  it 
might  have  been  a  matter  wholly  between  the  employer 
and  his  men.  Whatever  may  be  our  own  views  regard- 
ing capital's  attitude  toward  labor,  the  facts  are  that 
the  condition  of  mind  on  the  part  of  labor  is  largeh' 
due  to  sheer  neglect  on  the  part  of  the  employing  class. 
So  much  so,  that  it  is  going  to  be  a  real  task  to  readjust 
their  differences  and  calls  for  the  most  careful  analvsis 
and  a  method  to  be  employed  in  order  that  both  mav  find 
a  happy  ground  of  adjustment  and  settlement. 

Need  of  Corrective  Methods 
^  Men  will  not  be  driven  and  capital  will  not  be  driven. 
Facts  are,  that  men  have  always  despised  to  be  driven 
but  the  executive,  broadly  speaking,  has  seldom  realized 
the  smouldering  fire  of  hatred  secretly  growing  within 
the  breast  of  his  men,. even  among  those  inclined  to  be 
loyal.  Too  many  such  men  have  gone  over  head  long 
into  the  opposite  camp,  largely  because  of  the  lack  of  a 
broader  viewpoint  on  the  part  of  both. 

Labor  is  firmly  entrenched  and  will  be  increasingly  so 
?s  the  war  goes  on  and,  therefore,  corrective  methods 
should  be  applied  to  this  problem  at  once,  and  no  sin- 
cere effort  left  untouched  in  creating  a  vehicle  upon 
which  to  teach  the  men  governing  the  rank  and  file  at 
work  bench  and  machine. 

May  we  state  again  that  ihe  difl[iculties  encountered 
by  the  writer  (covering  hundreds  of  plants)  is  seldom 
found  among  the  foremen  but  almost  always  at  or  near 
the  top.  This  is  not  said  to  offend,  but  to  state  the 
truth  plainly  enough  to  awaken  greater  effort  or  at  least 
a  kindlier  interest  in  the  solution  which  beyond  a  doubt 
hinges  to  a  large  extent  upon  the  training  of  foremen. 
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NFVRLY  a  year  and  a  hali  ui  <>ni  iiaiticipation  in 
the  war  has  passed.  We  have  learned  by  this 
lime  that  the  job  calls  for  every  effort  of  every 
man  and  woman  in  the  country,  that  every  industrial  and 
household  manager,  stenographer  and  laborer,  soldier 
and  sailor,  is  a  factor  in  the  fight.  In  general  we  may 
say  that  each  of  these  is  by  this  time  striving  to  do  some 
share  of  the  work.  That  much,  at  least,  the  war  has 
done  toward  solidifying  the  country. 

We  cannot  say,  however,  that  everyone  is  striving 
along  the  same  lines.  Much  of  this  individual  effort  is 
misdirected,  much  energy  is  expended  in  working  at 
cross  purposes',  in  building  up  and  hauling  down  but 
accomplishing  nothing.  We  have  not  yet  attained  to 
an}-  degree  of  coordination  in  our  thought  and  purpose, 
we  are  still  too  easily  swayed  from  side  to  side  by  gos- 
sip and  unsupported  statement.  Clear  and  honest 
thinking,  the  sorting  of  the  occasional  fact  from  the 
ever  recurring  rumors,  is  our  great  necessity.  Ford 
Maddox  Hueffer  has  covered  this  with  scientific  accu- 
racy in  the  first  two  chapters  of  his  "Between  St.  Den- 
nis and  St.  George."  Unfortunately  such  a  book  is 
read  by  comparativel}-  few,  and  those  usually  from 
among  the  number  to  whom  its  arguments  do  not  par- 
ticularly apply. 

To  follow  his  argument,  a  certain  "correctness  of  atti- 
tude" is  essential.  If  we  are  to  work  well  we  must 
first  acquire  the  correct  point  of  view  and  we  must  then 
think  straight.  There  are  in  general  three  points  of 
view  encountered  as  regards  the  war. 

First.  The  optimistic  view.  This  emphasizes  the  big 
things  that  have  been  done,  the  splendid  spirit  and  brav- 
er}' of  the  men  at  the  front,  and  the  lo}'alty  any  courage 
of  the  countries  engaged. 

Second.  The  pessimistic  view.  This  sees  onl\'  the 
mistakes,  the  bitterness  and  the  horrors  of  the  strife. 

Third.  The  pacifist  view.  There  are  still  a  few  who 
even  yet  believe  that  we  are  involved  in  a  war  which 
does  not  concern  us.  This  viewpoint  need  not  be  dis- 
cussed here.  The  time  has  passed  when  it  can  properly 
be  held  by  any  true  American. 

The  True  Viewpoint 

The  true  viewpoint,  of  course,  lies  midway  between 
the  first  and  the  second.  Let  us  sort  out  from  the  mass 
of  riunor  and  gossip  that  surrounds  us  that  which  we 
know  to  be  true  and  that  which  is  direct  evidence  from 
reliable  sources,  and  base  our  judgments  on  these.  Then 
let  us  recognize  our  successes  and  hold  fast  to  them,  and 
let  us  admit  our  shortcomings  and  correct  them.  There 
is  much  to  be  proud  of.  The  generous  support  given  to 
the  Liberty  bonds,  the  general  assent  to  such  revolution- 
ary measures  as  conscription,  news  censorship,  control 
of  shipping  and  railways,  the  quiet  and  business-like 
wa}'  in  which  our  navy  took  up  its  patrol  of  the  sea  and 
in  which  our  men  are  sent  safely  and  steadily  into  France 
are  big  things  to  the  credit  of  the  nation.  But  patting 
oneself  on  the  back  for  things  well  done  does  not  tend 
toward  improvement.  There  are  also  many  shortcom- 
ings, for  there  have  been  failures  of  men  and  material, 
there  have  been  many  plans  ill-conceived  and  poorlv  exe- 
cuted. The  question  is,  "What  can  be  done  to  prevent 
these  failures  in  the  coming  year?" 

Ask  a  hundred  men  on  the  street  this  question,  and 
you  will  get  a  hundred  diflferent  answers.  Ninet\--five 
per  cent,  of  these  answers  will  either  include  onlv  one 
small  phase  of  the  job  or  they  will  be  so  befogged  with 
prejudice  as  to  be  valueless.    The  reason  for  this  is  that 


very  few  persons  approach  such  a  question  with  the  sci- 
entific attitude.  They  have  not  what  Huefifer  calls  the 
"historian's  faculty"  of  sorting  out  that  which  is  fij^st- 
hand  evidence  from  the  great  mass  of  newspaper  reports 
and  local  gossip.  The  scientific  manager  in  making  a 
decision  gathers,  first,  all  the  available  data  on  the  sub- 
ject, then  throws  out  all  which  is  not  fully  authenticated 
or  which  is  inapplicable,  and  makes  his  decision  after 
careful  study  of  that  which  remains.  How  many  men 
use  the  same  method  in  making  decisions  on  the  political 
policies  and  methods  of  the  day? 

Difficult  to  Get  Proper  Perspective 

There  are  too  many  judgments  coming  from  the  midst 
of  the  work,  so  that  details  are  distorted  to  many  times 
their  relative  size,  or  from  viewpoints  so  far  detached 
that  controlling  factors,  principles,  or  conditions  are  en- 
tirely overlooked.  It  is  often  difficult  to  obtain  the 
proper  perspective,  but  it  is  absolutely  essential  to  an  in- 
telligent consideration  of  any  question.  The  man  sub- 
merged in  the  detail  of  war,  striving  for  results  against 
the  handicap  of  untrained  men,  shortage  of  equipment, 
and  general  lack  of  preparation,  must  get  away  from 
his  job  and  consider  the  nation-wide  problems  that  are 
being  handled.  The  man  not  directly  occupied  in  the 
business  of  war  must  be  in  touch  with  what  is  going  on 
if  he  is  to  be  competent  to  judge  efficiencies. 

It  is  easy  to  sit  and  deplore  the  mistakes  that  have 
been  made,  it  is  easy  to  howl  at  those  in  the  lead,  and 
at  their  methods.  Destructive  criticism  is  always  easy 
and,  unfortunately,  always  in  evidence.  You  may  hear 
it  on  the  streets,  in  private  homes  and  in  the  wardrooms 
of  battleships.  To  tell  these  critics  that  by  their  crit- 
icism the}-  are  fighting  the  battle  for  Germany  evokes 
indignant  denials,  yet  it  is  the  simple  truth.  The  only 
justification  for  criticism  is  in  its  use  as  a  guide  to  fu- 
ture operations,  and  to  the  correction  of  present  faults. 
We  must  build  up,  tearing  down  onl}-  where  necessary 
to  erect  a  stronger  structure. 

Also  we  must  beware  of  the  man  who  cries,  "Destruc- 
tive criticism,"  whenever  the  light  of  investigation  and 
suggestion  is  turned  in  his  direction.  Such  an  attitude 
is  in  itself  a  confession  of  weakness.  It  will  kill  all  im- 
provement, even  as  destructive  criticism  tears  down 
that  which  has  already  been  attained. 

Importance  of  Persox.al  Efficiency 
The  second  purpose  of  this  article  is  to  emphasize  the 
importance  of  personal  efficiency.  The  efficiency  or  in- 
efficienc}-  of  a  democracy  depends  on  the  efficiency  or 
inefficienc}-  of  the  individual.  Autocracy  may  reach  the 
more  brilliant  heights  of  lOo  per  cent,  pure  efficiency, 
yet  the  democracy  builds  the  more  substantial  and  last- 
ing structure.  That  is  the  principle  for  which  the 
country  is  fighting.  It  is  the  underlying  principle  of  pur 
national  life,  if  it  falls  the  nation  falls  with  it. 

The  test  of  this  principle  is  being  made  in  the  trenches, 
on  the  sea,  and  in  the  factories  and  homes  of  the  world. 
Every  individual,  by  his  own  work,  is  either  strengthen- 
ing it  or  tearing  it  down.  Insofar  as  he  is  efficient  in  his 
own  work  he  is  supporting  the  democracy;  insofar  as  he 
relies  upon  the  system  to  carry  him  through  he  is  aiding 
the  autocratic  .system.  We  must  do  three  things :  First, 
do  our  own  work  as  it  should  be  done;  second,  consider 
honestly  and  without  prejudice  the  suggestions  of  oth- 
ers ;  third,  make  our  own  suggestions  for  improvements 
and  the  elimination  of  faults.  When  peace  comes,  and . 
the  eternal  rightness  of  the  principles  of  democrac}-  is 
proven,  each  individual  must  answer  to  his  own 
conscience  and  to  the  spirits  of  those  who  gave  their 
lives,  "Did  I  play  the  game;  or  did  I  merely  block  the 
pla}ers  by  my  own  selfish  criticism  and  inefficiency?" 
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ermowcer 
A  Questiomiair© 

T  the  request  of  Mr.  Daniel  Bloomfield,  and  with 
his  assistance,  Industial  Management  prepared 
and  sent  to  a  number  of  employment  managers 
in  prominent  industrial  plants  a  questionnaire  aimed  to 
bring  out  helpful  information  in  regard  to  labor  turn- 
over.   The  questions  are  as  follows  : 

1.  How  do  you  define  "labor  turnover"? 

2.  How  do  you  compute  labor  turnover 

(a)  when  trying  to  maintain  a  normal   forcer 

(b)  when  increasing  your  force? 

(c)  when  there  is  a  loss  of  workers  bringing 
the  force  below  normal  ? 

3.  When  computing  the  turnover  for  a  particular 
month  how  much  stress  do  you  lay 

(a)  on  the  daily  average  of  persons  at  work? 

(b)  on  the  monthly  average? 

(c)  How  do  you  obtain  your  daily  average  and 
your  monthly  average? 

4.  Explain  any  other  method  or  methods  of  comput- 
ing turnover  known  to  you,  as  the  cumulative  average. 

5.  State  the  formula  best  suited,  in  your  opinion,  to 
give  an  accurate  diagnosis  of  the  labor  turnover  con- 
dition. 

A  most  cordial  reception  was  given  to  this  request 
and  a  number  of  helpful  replies  received.  From  them 
16  have  been  selected  for  publication  below  in  sym- 
posium form.  There  has  also  been  included  the  report 
of  the  special  committee  of  the  National  Employment 
Managtrs'  Conference,  held  at  Rochester  in  May.  ap- 
pointed to  draw  up  a  definition  of  labor  turnover  and 
present  a  formula  for  its  computation.  This  report 
when  presented  to  the  Conference  as  a  whole  was  modi- 
fied and  the  standard  definition  as  adopted,  together 
with  its  method  of  computation,  are  also  included. 

It  is  hoped  that  the  bringing  together  of  these  various 
points  of  view  and  methods  will  be  of  service  in  aiding 
our  understanding  of  a  term  of  large  significance  in 
employment  affairs. — The  Editors.] 

By  Daniel  Bloomfield 

''nrtucr,  Bloomfield  and  Bloomfield,  Employment  Management 
Service 

1.  Definition.  Labor  turnover  is  the  condition  in  in- 
dustry represented  by  the  engagement,  loss  and  replace- 
ment of  workers.  It  represents  the  leakage  or  waste  of 
man  power  and  is  a  fair  inde.x  of  the  efficiency  of  man- 
agement methods  and  conditions  of  employment. 

2.  Method  of  Compittalioii. 

Let  T  =  turnover 

A  :=  average   numlier   employed    for   period 

compuletl 
L  =  loss 

M  =  transfers    from   dei)artment   to   depart- 
ment 
U  =  unavoidable  losses 
L—(M+V) 
Then       ■ =T  (l) 


\\  hen  increasing  the  force,  subtract  the  increase  from 
the  number  hired  during  the  period.  This  will  give 
the  amount  of  loss  or  value  of  L.  Then  use  formula  ( i ) . 

When  decreasing  the  force,  add  the  number  repre- 
sented by  the  decrease  to  the  number  hired  during 
the  period  to  obtain  the  number  leaving  or  value  of  L. 
Then  use  formula  ( i ) . 

3.  In  computing  the  turnover  for  a  particular  month 
the  greatest  stress  should  be  laid  on  the  daily  average. 
The  most  accurate  method  of  obtaining  this  is  to  add  the 
figures  on  the  payroll  for  each  day  and  divide  the  re- 
sult by  the  number  of  working  days.  Where  this  is 
found  to  be  a  difficult  matter  the  figures  on  the  payroll 
at  the  end  of  each  week  should  be  added  up  and  the 
result  divided  by  4. 

4.  Some  emplo\ment  managers  do  not  consider  un- 
avoidable losses  (death,  illness,  old  age,  etc.)  as  a  part 
of  their  turnover  and  so  deduct  that  from  the  number 
representing  the  loss.  Their  formula  is  the  same  as 
Xo.  i: 

L-(.T/+V) 

=  7 

A 
Still  others  use  the  following  formula :  The\-  first 
obtain,  a  monthly  average  by  adding  the  number  on  the 
payroll  at  the  beginning  of  the  month  and  the  number 
at  the  end  of  the  month  and  divided  the  result  by  2. 
This  average  is  then,  divided  into  the  number  replaced 
on  the  payroll. 

5.  The  best  formula,  in  my  opinion,  designed  to 
diagnose  the  labor  turnover  situation  of  a  plant  accu- 
ratelv,  is  the  following: 

L—(M+U) 

■ =  T  (2) 

A 
Th's  formula  allows  for  the  elimination  of  the  un- 
avoidable elements  from  the  final  figures.  Transfers 
are  also  deducted  because  the\'  really  do  not  represent 
a  true  loss  of  man  power.  Of  course,  one  can  go  into 
fine  hair  splitting  about  transfers  and  separate  promo- 
tions and  shifting  from  one  department  to  another  but 
such  attempts  are  only  of  academic  value.  What  the 
employer  desires  to  know  is,  "What  is  the  preventable 
turnover?"  Knowing  this  he  can  plan  to  remedy  the 
condition. 

The  formula  to  be  used  in  obtaining  the  percentage 
oi  turnover  of  a  single  department  would  be: 
^  L  —  U 

=  r  (3) 

A 
A  transfer  from  one  department  to  another  is  really 
an  exit  from  the  former  and  an  entrance  to  the  latter, 
hence  transfers  here  should  not  be  deducted. 


By  R.  P.  Dolan 

Superintendent,   Employment   Service,   .\'asliua   Guinnici! 
&  Coaled  Paper  Co. 

I.  Labor  turnover  is  the  number  of  employees  made 
necessary  to  "hire  or  fire"  in  order  to  maintain  a  work- 
ing force. 
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2.  (aj  When  trying  to  maintain  a  normal  working 
force  we  consider  as  turnover  the  number  entering  our 
employ. 

(b)  When  increasing  our  force  we  consider  as  turn- 
over the  number  leaving  our  employ. 

(c)  When  there  is  a  loss  of  workers  bringing  the 
working  force  below  normal  (what  might  generally  be 
known  as  a  lay-off)  we  consider  as  turnover  the  num- 
ber entering  our  employ. 

3.  (a  and  b)  W'e  lay  no  particular  stress  on  the  daily 
and  monthly  average  of  persons  at  work  outside  of  the 
fact  that  we  compute  our  turnover  from  the  monthly 
average. 

(c)  We  get  our  average  number  of  people  emp'oyed 
by  keeping  a  perpetual  labor  inventory  from  vvhich  we 
know  at  any  time  the  number  employed  departmentally. 
Our  daily  average  is  arrived  at  b\-  adding  the  number 
of  employees  for  the  month  and  dividing  by  number  of 
working  days  in  the  month.  This  will  also  represent 
our  monthly  average. 

4.  W'e  know  of  no  other  logical  way  for  computing 
turnover. 

5.  The  best  formula  suited  to  give  an  accurate  diag- 
nosis of  the  labor  turnover  condition  in  my  opinion,  is 
the  turnover  sheet  adopted  b_\-  the  Employment  Man- 
agers' Association  of  Boston. 


By  D.  R.  Kennedy 

Employment   Supervisor,  American   International   Shipbuilding 
Corporation 

1.  The  number  of  men  necessary  to  hire  to  maintain 
the  average  working  force. 

Other  definitions  quoted : 

A.  Proportion  between  the  total  number  of  persons 
hired  during  a  certain  period  and  the  average  number 
employed  for  that  period. 

B.  Change  in  personnel  brought  about  by  hiring  and 
termination  of  employment. 

C.  Number  of  men  you  hire  to  take  the  place  of  the 
number  dismissed  from  the  payroll. 

D.  Number  of  men  you  hire  less  increase  in  the 
number  on  the  payroll. 

2.  The  average  working  force,  or  what  is  often 
styled  as  the  mean  of  the  number  of  employees  on  the 
payroll,  for  the  period  should  be  taken  as  a  basis  for 
computing  labor  turnover.  To  obtain  this  mean  take 
the  number  on  the  roll  at  the  beginning  of  the  period, 
plus  the  number  on  the  roll  at  the  end  of  the  period 
and  divide  the  sum  by  two  (2).  Your  result  is  then  di- 
vided into  the  number  of  persons  replaced  during  the 
period  to  give  the  percentage  of  turnover  for  that 
period. 

However,  this  method  of  obtaining  the  mean,  or  av- 
erage, is  not  sufficiently  accurate  to  warrant  proper 
results,  and  I  would  suggest  that  the  number  on  the  pay- 
roll for  each  day  be  taken,  and  then  divide  the  total  b\- 
the  number  of  days  to  compute  the  average ;  with  a 
view  to  secure  a  more  nearly  accurate  working  basis ; 
then  divide  your  mean  or  average  working  force  into 
the  number  of  men  replaced  (or  the  number  necessary 
to  hire  to  maintain  this  average  force)  to  get  the  per- 
centage of  turnover. 
Let  T  =  labor  turnover. 

L  =  number  of  men  leaving  service  (number  of 
men  necessary  to  hire  to  maintain  the  av- 
erage working  force) 
U  =  unavoidable  losses 
A  =  average  working  force 
L—U 
Then         =  T"  =:  labor  turnover  (4) 


Whenever  there  is  a  general  decrease  in  the  number 
of  employees  on  the  payroll  during  the  period,  the  rela- 
tion of  the  number  of  new  employees  (number  hired  to 
maintain  the  average)  to  the  average  working  force 
should  be  taken. 

Example.  Let  us  assume  that  the  average  working 
force  for  the  period  was  841,  that  233  men  were  hired 
and  304  men  left  during  that  period,  the  number  of  men 
necessary  to  hire  to  maintain  the  average  force  would 
be  233  men.  By  dividing  841,  the  mean  or  average 
working  force  into  233,  the  number  replaced,  gives 
us  a  turnover  of  27.7  per  cent.;  the  amount  by  which 
the  number  of  quitters  exceeds  the  number  of  new  em- 
ployees accounts  for  the  reduction. 

However,  where  there  is  an  increase  in  the  force,  the 
relation  of  the  number  of  quitters  (or  the  number  hired 
less  the  increase  in  force )  to  the  average  working  force 
should  be  taken. 

Example.  Let  us  assume  in  this  case  that  the  aver- 
age working  force  for  the  period  was  586  men ;  that  242 
men  were  hired  and  208  were  dismissed  from  the  pay- 
roll during  the  period.  In  this  case  the  number  hired 
to  maintain  the  average  force  would  be  208.  Then,  by 
dividing  586  into  208,  you  vv'ill  get  35.5  per  cent,  labor 
turnover. 

The  amount  by  which  the  number  of  new  employees 
exceeds  the  number  of  quitters  accounts  for  the  in- 
crease of  34  employees. 

In  view  of  the  fact  that  since  the  average  working 
force  for  the  period  is  taken  as  the  basis  for  computmg 
the  turnover,  it  is  advisable,  if  not  imperative,  that  a 
daily  record  of  the  working  force  be  kept  with  a  view 
to  obtain  a  more  accurate  average  working  force  for 
that  period. 

Another  Method  of  Computing  Labor  Turnover 

Another  method  of  computing  labor  turnover  some- 
what similar  to  the  one  just  mentioned  is  carried  out  by 
a  number  of  corporations.    It  is  as  follows: 

The  basis  for  figuring  turnover  percentage  in  this 
case  is  by  using  the  mean  of  the  number  of  employees 
on  the  payroll.  To  obtain  this  mean  the)-  add  the  num- 
ber on  the  pa\roll  at  the  beginning  of  the  month  to  the' 
number  on  the  payroll  at  the  end  of  the  month  and  then 
divide  by  two  (2).  This  mean  is  then  divided  into  the 
number  of  persons  replaced  on  the  payroll  during  the 
month  to  get  the  percentage  of  turnover  for  that  period. 

Example.  Assume  that  on  the  first  day  of  the  month 
there  were  1000  men  on  the  payroll  and  1000  men  on 
the  last  day  of  the  month,  and  that  500  men  were  hired 
during  that  period.  The  labor  turnover  in  this  instance 
would  be  50  per  cent.  However,  if  there  had  been  1500 
men  on  the  payroll  on  the  last  day  of  the  month  (500 
men  hired)  there  would  be  no  turnover  in  view  of  the 
fact  that  no  men  were  replaced. 

When  increasing  the  force  let  us  take  another  illus- 
tration :  Where  there  are  1000  men  on  the  payroll  on 
the  first  day  of  the  month  and  1300  men  on  the  pay- 
roll on  the  last  day  of  the  month,  and  500  hired  during 
that  period :  In  order  to  calculate  properly  the  percent- 
age of  turnover  divide  200  (the  number  of  men  re- 
placed) by  1 1 50  (the  average  working  force  for  the 
month)  which  gives  17.4  per  cent. 

When  there  is  a  loss  of  workers  bringing  the  force 
below  normal,  let  us  assume  that  there  were  1000  men 
on  the  payroll  on  the  first  of  the  month  and  900  at  the 
end  of  the  month,  and  that  there  were  hired  300  men. 
This  will  give  a  labor  turnover  of  31.5  per  cent.  You 
will  note  that  400  men  were  lost  to  the  payroll  but  only 
300  were  replaced. 

To  secure  an  accurate  diagnosis  of  labor  turnover 
conditions,  it  is  "advisable  that  the  classification  of  work- 
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ers  be  utilized  to  the  greatest  extent.  For  instance : 
In  case  of  a  shipyard,  it  can  be  divided  roughly  into 
three  classifications : 

A.  Construction:  IMonthly  payroll,  weekly  payroll, 
skilled  and  unskilled. 

1].  .^shipbuilding:  Alonthlv  jiaxroll,  weekly  pavroU, 
skilled  and  unskilled. 

C.  Overhead:  Monthl\-  payroll,  weekly  pavroll. 
skilled  and  unskilled. 

Then  b>-  keeping  accurate  statistics  relative  to  these 
various  classifications,  you  will  be  in  a  position  to  ob- 
tain the  per  cent,  of  labor  turnover. 

By  H.  H.  Ma.gowan 

Manager.   Employment   and   Serz'ice   Depart iiteii I. 
Chester  Shipbuilding  Company.  Ltd. 

1.  Labor  turnover  is  the  relation  between  the  average 
daily  number  of  emplo}  ees  on  the  payroll  and  the  total 
number  of  exits  per  month. 

2.  The  turnover  should  be  computed  in  the  same 
manner  under  any  conditions. 

3.  ( a  and  b )  The  turnover  is  computed  on  daih' 
average  number  of  persons  on  payroll  in  both  cases. 
(c)  The  daily  average  is  obtained  by  adding  the  num- 
ber of  employees  on  the  payroll  each  day  and  every 
working  day  in  the  month  and  dividing  this  sum  by  the 
number  of  working  days  in  the  month.  We  do  not  use 
the  monthly  average  of  persons  at  work. 

4.  One  method  known  to  the  writer  is  adding  the 
number  of  employees  on  the  payroll  the  first  day  of  the 
month  to  the  number  of  employees  on  payroll  the  last 
dav  of  the  month  and  dividing  this  b_\'  two  and  compar- 
ing the  sum  with  the  number  of  men  terminated  for  the 
month.    This  is  thought  to  be  incorrect. 

Some  employment  managers  believe  that  the  unavoid- 
able exits  such  as  deaths,  draftees,  imprisonments,  etc., 
should  not  be  considered  in  the  light  of  an  increase  to 
their  turnover.  This  viewpoint  is  discredited,  however, 
when  one  reflects  that  these  terminations  mean  extra 
cost  to  the  employment  department,  especially  at  the 
present  time  when  production  is  of  the  utmost  impor- 
tance on  account  of  the  war. 

5.  I  consider  that  the  best  formula  to  give  an  accu- 
rate diagnosis  of  the  labor  turno\er  condition  is  as 
follows : 

Let         A'l  =  number   of    emplo)eer   on   payroll    the 
first  working  day  of  the  month 
A^2  =  number   of    employees    on   payroll    the 

second  working  day  of  the  month. 
A'3  =  number   of    employees   on   payroll    the 
third  working  da_\-  of  the  month 
Continue  to  A',i  should  there  be  31  working  days  in 
a  month 
B  ^number  of  working  davs  in  the  month. 

N,  +  N.,  +  N,+ +  N,, 

Then —- — 

B 
the  actual  dail\-  average  number  of  employees  on  pay- 
roll ■  (5) 
Now  let  L  =  total  number  of  losses  or  terminations 
for  the  month. 
T  ^=  turnover. 
The  formula  for  turnover  is 
L 

T  = (6) 

N,  +  N,  +  N,+ +  A3. 

B 
I  think  this  to  be  the  true  formula  for  obtaining  the 
accurate  labor  turnover  for  the  month. 


Sy  E.  H.  Fish 
Employment  Director.  The  Norton  Company 

The  matter  below  was  prepared  for  the  Employment 
-Managers'  Association  of  Boston  and  covers  the  ques- 
tions asked : 

Labor  turnover  is  the  percentage  of  employees  which 
it  is  necessary  to  replace  over  a  period  of  one  year's 
time.  For  example,  a  shop  which  maintains  steadily 
1000  employees  throughout  the  year,  but  finds  it  neces- 
sary to  hire  650  new  men,  losing  an  equal  number,  will 
have  a  labor  turnover  of  65  per  cent,  provided  none  of 
the  losses  were  unavoidable. 

Consider  a  shop  which  is  growing  in  size;  for  exam- 
ple, one  which  at  the  beginning  of  the  year  has  looo 
men,  but  at  the  end  of  the  year  has  1500,  the  increase 
having  been  steady  throughout  the  year  so  that  the  av- 
erage number  of  employees  is  1250.  If  in  order  to  in- 
crease from  1000  to  1500  it  was  necessary  to  employ 
1000  new  meti,  then  onh'  500  men  would  have  been  re- 
[ilaced,  the  rest  having  gone  to  increase  the  force.  In 
that  case  the  labor  turnover  would  be  500  divided  by 
1250  or  40  per  cent. 

If  the  shop  is  decreasing  in  size,  that  is,  if  the  same 
shop  begins  with  1000  men  and  at  the  end  of  the  year 
has  only  800,  but  while  losing  200  men  hired  a  total  of 
100,  then  it  would  have  replaced  onl}  100  men.  The 
average  payroll  is  900,  so  the  percentage  of  labor  turn- 
over would  be  100  divided  by  900,  or  11  1/9  per  cent. 

In  each  of  these  examples  no  account  has  been  taken 
of  the  replacement  of  men  who  left  through  no  fault  of 
the  company  as,  for  example,  death.  It  is  also  custom- 
ary to  leave  out  of  consideration  in  figuring  labor  turn- 
over, women  who  leave  when  they  are  married,  as  we 
consider  that  also  be)ond  the  range  of  our  influence. 
We  also  leave  out  of  account  all  transfers  from  one  de- 
partment to  another  when  we  are  figuring  the  labor 
turnover  for  the  whole  shop.  In  figuring  the  labor  turn- 
over for  separate  departments,  of  course,  these  trans- 
fers should  be  treated  exactly  as  if  they  were  discharges 
from  one  department  and  newly  hired  in  the  other. 

It  is  the  custom  to  use  for  the  average  number  of 
employees  the  average  of  the  number  on  the  payroll  at 
the  beginning  of  each  month  or  each  week  of  the  year. 
This  is  not  accurate  but  it  is  probably  as  accurate  as  is 
necessar\-,  the  labor  turno\er  in  any  shop  being  an  in- 
dication of  conditions  rather  than  an  exact  measure. 

\Mien  labor  turnover  is  computed  from  week  to  week 
or  from  month  to  month  it  is  customary  to  multiply  the 
number  of  employees  hired  and  those  leaving  bv  52  or 
12  as  the  case  may  be,  so  as  to  get  the  same  result  as  if 
the  whole  \ear  were  taken  into  account. 

It  has  been  the  custom  to  compute  labor  tvu-nover  on 
the  basis  of  the  number  of  emplo\ees  on  the  payroll,  al- 
though to  be  more  strictly  correct  it  should  be  figured 
on  the  average  number  working,  reduced  to  a  full 
working  week's  basis.  For  example,  if  the  average  em- 
ployee works  50  hours  per  week  when  the  shop  time  is 
60,  then  only  five-sixths  as  many  men  are  effectively 
engaged  in  work  as  arc  shown  on  the  pavroll. 

The  following  formula  is  used  for  computation  of 
labor  turnover : 

Let         T  =  labor  turnover  ]ier  year 

L  :=  losses,  or  ntunber  of  men  replaced  per 

year 
M  =:  ■i<^    (number  of   men   working  at   begin- 
ning of  jicriod  -\-  number  working  at 
end  of  the  jieriod). 
L 

Then         T  =  —  (7) 

M 
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The  number  of  men  replaced  per  year  should  not  in- 
clude those  who  die  or  who  letnc  on  account  of  mar- 
riage, nor  should  it  take  into  account  transfers  between 
departments  unless  a  departmental  turnover  is  being 
considered. 

Examples 

Week  ending  February  i6,  1918 

Hired  J<) 

Transferred  in  10 

Left  on  own  accord  34 

Discharged  5 

Laid  off    (lack  of   work)       7 

Died  I 

Transferred  out  10 

Number  on  payroll  February  9,  2701 

Number  on  payroll  February  10,  2683 

To  find  turnover  for  shop  as  a  whole : 

Total  leaving  less  transfers  and  death    46 

Total  hired,  29 

Since  only  29  men  were  hired  only  that  number  were 
replaced,  therefore,  the  numerator  of  oiu'  fraction  should 
be  29  times  52.  The  a\erage  number  on  the  payroll 
is  2701  -)-  2683 


29  X  52 


1508 


2701  -|-  2683   2892 


50  per  cent. 


Another  example  is   for  the  case  when  the   force  is 
increasing. 

Week  ending  Februarx'  23,  1918 

Hired  63 

Transferred  in  12 

Left  of  own  accord  22 

Discharged  4 

Laid  off  3 

Married    (female)  2 

Transferred  out  12 

Number  on  payroll   February   16,   2683 

Number  on  payroll  February  23,  2715 

In  this  case  while  63  were  hired,  32  of  them  were 
to  increase  force  and  only  31  to  replace  others.     Two 
left  for  unavoidable  reasons,  therefore,  our  fraction  is : 
(31—2)52         1508 

= ^  54  per  cent. 

2683-1-2715        2749 


Departmental  turnover  is  computed  as  follows : 
Week  ending  February  23,  19 1 8 
Hired  from  Department  No.  i  20 

Transferred  in  from  other  defiartments  3 


Left  on  own  accord 

Discharged 

Transferred  out  of  department 


Number  in  department  February  23,  402 
Number  in  department  February   16,  389 
In  this  case  23  came  in.  13  to  increase  force,  10  to  re- 
place others,  therefore,  this  is  figured. 
10  X  52 

=  131  per  cent. 

402  +  389 


It   should  be  borne  in  mind   that  an  average  of  the 
labor  turnover  taken  monthly  or  weekly  is  not  a  true 


average,  as  the  turnover  when  the  shop  is  growing  if 
considered  positive  would  make  the  turnover  when  the 
shop  was  decreasing  in  size  negative. 


By  Arthur  F.  Gougli 

I.  There  has  always  been  considerable  difference  of 
opinion  regarding  a  definition  of  the  phrase  "labor  turn- 
over," but  I  should  state  it  as : 

Labor  turnover  is  the  change  in  the  wage  earning  and 
salaried  personnel  of  an  organization,  brought  about  by 
the  hiring  of  other  workers  to  replace  those  perma- 
nently leaving  in  any  fixed  period. 

It  may  be  expressed  in  terms  of  the  relative  percent- 
age of  workers  hired  to  replace  those  permanently  leav-' 
ing  in  maintaining  an  average  working  force  for  any- 
fixed  period. 

In  referring  to  the  salaried  personnel  of  an  organiza- 
tion, I  do  not  include  persons  who  are  paid  on  a  strictly 
commission  basis.  To  my  mind,  such  employees  are,  so 
as  to  speak,  in  business  for  themselves  and  cannot  be 
figured  in  computing  labor  turnover,  in  the  sense  that 
the  term  is  generally  used. 

It  will  also  be  noted  that  the  foregoing  definition  con- 
cerns itself  only  with  the  replacement  of  those  perma- 
nently leaving  an  organisation.  It  does  not  take  into  ac- 
count, therefore,  increases  or  decreases  in  force  when 
there  is  no  replacement  of  workers,  or,  in  other  words, 
no  "labor  turnover." 

2,  ( a  )  (  In  an  annual  basij.  I  endeavor  to  set  what  I 
have  termed  an  "average  working  force"  for  the  year, 
the  estimate  for  this  figure  being  based  on  the  number 
of  essential  workers  on  the  payroll  January  i,  who  are 
needed  to  keep  the  plant  at  normal  capacity,  irrespective 
of  labor  maintainence  or  turnover.  Turnover  is  then 
computed  monthly  by  dividing  the  number  of  replace- 
ments during  the  month  by  the  number  on  the  payroll 
the  first  day  of  the  month.  The  total  of  monthly  per- 
centages for  the  year  gives  the  approximate  annual  turn- 
over percentage. 

(b)  The  "average  working  force"  may  be  a  fluctuat- 
ing factor  througliout  the  year.  Increases  above  the 
normal  factor  are  automatically  taken  care  of  by  month- 
h'  computations  of  turnover,  except  with  respect  to  the 
number  of  replacements  involved  when  increasing  the 
force.  Since  the  turnover  computation  is  always  based 
on  the  actual  number  of  replacements  made  during  the 
month,  it  is  desirable  to  keep  a  separate  account  of  re- 
placements involved  when  adding  any  specified  number 
of  new  workers  to  the  force.  Turnover  percentage  for 
the  month  is  then  computed  from  the  replacements  made 
when  increasing  the  force,  plus  the  replacements  made 
in  maintaining  the  normal  force,  which  is  indicated  by 
the  actual  number  of  employees  at  work  on  the  first  day 
of  the  month. 

(c)  When  workers  are  released  and  not  replaced, 
turnover  cannot  be  figured,  and  percentages  nnist  be 
based  on  such  employees  as  are  left  in  the  organization. 
While  not  as  accurate  as  might  be  desired,  for  the  sake 
of  uniformity  I  figure  turnover  percentages  when  re- 
ducing the  force  on  the  basis  of  those  employed  on  the 
first  day  of  the  month.  A  partial  remedy  for  the  slight 
inaccuracy  thereby  involved,  might  be  to  shorten  the 
periods  for  which  the  turnover  is  figru'ed  and  make  it 
weekly  or  daily.  At  present,  I  cannot  see  sufficient  ad- 
vantage in  computing  turnover  daily  to  make  it  worth 
the  clerical  labor  it  would  require.  Workers  released 
and  not  replaced  are  disregarded  in  computing  turnover. 

3.  (a)  Have  never  computed  turnover  on  the  daily 
average  of  persons  at  work. 

(b)   This  has  been  fairly  clearly  indicated  in  previous 
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paragraphs.  I  have  found  monthly  averages  of  turn- 
o\er  to  be  of  vahie  in  indicating  seasonal  fluctuations  in 
labor  demand  throughout  an  organization,  and  also  in 
calling  attention  to  periods  of  labor  unrest. 

(c)  Have  obtained  monthly  averages  in  two  ways. 
The  first,  by  a  series  of  "Return  Reports,"  sent  to  the 
emplo\  ment  department  whenever  a  worker  leaves,  and 
the  compilation  of  monthly  records  from  them,  aver- 
ages being  made  from  statistics  covering  quarterly, 
semi-annual  or  annual  periods. 

As  a  substitution  for  the  return  report  system,  re- 
course ma\'  be  had  to  timekeepers'  and  paymasters' 
records. 

5.  (a)  For  computing  normal  turnover,  divide  the 
number  of'  replacements  during  the  month  by  the  num- 
ber of  employees  on  the  payroll  the  first  daj'  of  the 
month.  Carry  percentage  ligures  to  the  second  decimal 
point. 

(b)  For  computing  turnover  when  increasing  force, 
add  the  number  of  replacements  made  in  increasing  the 
force  to  the  number  of  replacements  made  in  maintain- 
ing the  normal  force  during  the  month  and  divide  the 
total  replacements  thus  obtained  by  the  number  of  em- 
ployees on  the  payroll  the  first  day  of  the  month.  Carry 
percentage  figures  to  the  second  decimal  point. 

(c)  For  computing  turnover  when  decreasing  force, 
divide  the  number  of  replacements  during  the  month  by 
the  number  of  employees  on  the  payroll  the  first  day  of 
the  month.  Carry  percentage  figures  to  the  second 
decimal  point  and  disregard  altogether  employees  who 
were  released  and  not  replaced. 

( d  )  For  computing  turnover  when  force  is  both  in- 
creased and  decreased,  ignore  decrease  altogether  w'hen 
replacements  are  not  made.  To  the  number  of  replace- 
ments made  in  maintaining  the  normal  force  for  the 
month,  add  the  number  of  replacements  involved  in  in- 
creasing the  force  and  divide  the  total  thus  obtained  by 
the  number  of  workers  on  the  payroll  on  the  first  day 
of  the  month. 

This  method  gives  approximate,  not  accurate,  turn- 
over figures,  but  is  sufficiently  close  to  be  satisfactory  to 
most  employment  managers.  The  only  way  I  know  of 
to  obtain  accurate  turnover  figures  is  to  keep  daily  rec- 
ords and  percentages,  a  proceeding  too  cumbersome  and 
costly  to  appeal  to  many. 


By  G.  E.  Jacquet 

Employment  Manaijcr.  The  Sha-uiiiigan   Hater  and  Power 
Company 

1.  We  consider  labor  turnover  as  the  ratio  of  the 
Lumber  of  men  leaving  our  employee,  divided  by  the 
number  of  men  on  our  pay-roll. 

2.  We  have  only  recently  started  the  compiling  of 
data  to  determine  turnover,  and  have  not  yet  made  al- 
lowance for  the  varying  conditions  that  should  be  taken 
into  account. 


By  Mark  M.  Jones 

Super;  isor   of   Personnel.    Thomas   A.   Edison    Interests 
'.  Labor  turn-over  represents  changes  in  the  work- 
ing force. 

2.  It  is  computed  by  comparing  the  unavoidable 
exits  to  the  average  working  force  during  the  period 
m  question. 

3.  The  stress  to  be  laid  upon  the  daily  or  monthly 
average  of  persons  at  work  depends  to  a  certain  ex- 
tent upon  the  [)olicy  of  the  enter])rise.  The  daily 
average  f)r  monthly  average  might  be  obtained  from 
])ayrolls  or  from  absentee  rejjorts. 


4.  We  are  inclined  to  believe  that  too  much  stress 
can  be  placed  upon  reducing  the  facts  in  connection 
with  changes  in  working  forces  to  figures.  In  other 
words,  we  think  that  it  is  possible  to  carry  it  too  far 
and  that  oftentimes  little,  if  any,  useful  purpose  is 
served  by  reducing  labor  turnover  to  a  percentage 
basis.  This  is  a  comparative  matter,  however,  and 
depends  upon  the  particular  case. 

5.  We  have  not  made  any  special  study  of  the 
question,  as  we  have  deemed  it  of  lessei  importance. 
It  has  proved  sufficient  to  know  the  number  of 
cnanges  in  our  working  forces  and  that  these  cflanges 
were  entirely  too  high,  as  well  as  that  anything  we 
might  do  to  reduce  them  would  be  warranted,  and 
clearly   justified. 

The  practice  of  formulating  such  information  on  a 
percentage  basis  might  be  useful  in  connection  with 
the  comparison  of  conditions  in  a  number  of  differ- 
ent enterprises.  While  we  have  followed  the 
thought  of  industries  generally  in  this  connection, 
we  have  not  given  it  any  special  study,  believing  that 
our  efforts  should  be  directed  toward  the  important 
activities  necessary  to  correct  the  conditions  respon- 
sible for  the  changes.  It  is  a  matter  of  refinement 
and  we  have  had  little  opportunity  for  extensive  re- 
finements. 

*  *     *     * 

By  R,  O.  Kennedy 

With  Cluett,  Peabody  &  Company,  Inc. 

We  have  considered  labor  turnover  to  equal  the 
amount  of  re-employment  necessary  to  maintain  a 
stable  working  force.  For  instance,  in  an  organiza- 
tion of  1,000,  a  dropping  of  400  and  an  employment 
for  replacement  of  400,  would  constitute  a  40  per 
cent,  turnover. 

W'e  are  at  a  loss  how  to  figure  the  percentage  when 
increasing  a  force  or  when  decreasing. 

We  are  inclined  to  favor  the  plan  of  figuring  the 
monthly  percentage  of  turnover  by  taking  the  aver- 
age of  the  number  of  employees  at  the  beginning  and 
end  of  the  month  as  a  divisor  and  the  number  of 
new  employees  as  a  dividend. 

The  percentage  of  turnover  for  a  month  will  not  be 
anything  like  that  for  a  year,  and  the  distinction  be- 
tween the  monthly  and  yearly  turnover  must  be 
noted  or  confusion  will  follow. 

\\'e  have  always  been  expressing  our  percentage  of 
turnover  in  a  period  of  a  year,  considering  as  the 
divisor  the  lower  number  of  employees  at  the  begin- 
ning or  end  of  the  year.  If  it  had  been  an  increased 
force  it  would  be  the  number  at  the  beginning  of  the 
year.  If  it  had  been  a  decreased  force  it  would  be  the 
number  at  the  end  of  the  venr. 

*  *     *     * 

By  B.  D.  Rodgers 

Superintendent,  Labor  Bureau.  Bird  &  Son 

1.  Labor  turnover  is  the  change  of  employees 
brought  about  by  the  persons  hired  and  leaving  the 
employ. 

2.  Ca)  Wiun  maintaining  a  norma!  force,  we  com- 
pute our  labor  turnover  by  taking  the  mean  of  the 
total  number  entering  and  leaving  our  employ  di- 
vided by  the  average  number  receiving  pay  for  a 
given  period,  the  answer  given  in  [lercenta.ge. 

Cb  and  c)  Since  the  establishment  of  our  labor  bu- 
reau in  iQi.s.  we  have  made  a  very  gradual  increa.sc 
in  our  force,  but  have  never  made  anv  allowance  for 
that  in  figuring  our  turnover.  Should  we  suddenly 
increase    our    force    to    anv    considerable    extent  we 
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believe  that  the  hiircst  way  to  figure  turnover  would 
be  to  divide  the  average  number  employed  by  the 
number  dropped.  If,  on  the  other  hand,  our  force 
was  diminished,  we  believe  it  should  be  based  on  the 
number  hired. 
3.  (a)  None. 

(b)  Our  force  remains  so  fixed  that  our  turnover 
figures  are  based  on  the  number  of  employees  receiv- 
ing pay  on  the  last  payroll  period  of  each  month.  We 
have  found  by  careful  attention  to  lost  time  and  ab- 
sence from  work  that  the  number  of  persons  absent 
from  all  causes  is  less  than  two  per  cent. 

(c)  As  stated  above,  we  olitain  our  monthly  aver- 
age by  taking  the  number  of  employees  actually  re- 
ceiving pay  in  the  period  nearest  the  last  of  the 
month. 

By  Harry  W,    Kimball 

Employment  Manager,  Arnold  Print   Works 
At  the  Arnold  Print  Works  the  labor  turnover  is 
computed  on  a  monthly  basis.     A  distinction  is  made 
between  plant  fluctuation  and  labor  turnover. 

Plant  fluctuation  is  increase  or  decrease  from 
month  to  month  of  the  total  number  of  employees  in 
the  plant.  Inasmuch  as  the  Employment  Depart- 
ment is  not  responsible  for  plant  fluctuation,  it  should 
be  ignored  in  determining  labor  turnover. 

Labor  turnover  is  the  number  of  employees  hired 
during  the  month  to  maintain  the  working  force  in 
the  various  departments  of  the  plant.  In  our  own 
employment  department  I  have  made  the  following 
rules  for  determining  the  percentage  of  labor  turn- 
over monthly. 

1.  If  the  number  of  help  in  the  department  at  the 
end  of  the  month  is  greater  than  at  the  beginning  of 
the  month,  to  obtain  percentage  of  labor  turnover, 
divide  the  number  of  persons  leaving  by  the  number 
in  department  at  the  beginning  of  the  month. 

2.  If  the  number  of  help  in  the  department  at  the 
end  of  the  month  is  less  than  at  the  beginning  of  the 
month,  to  obtain  percentage  of  labor  turnover  divide 
the  number  of  help  hired  by  the  number  in  depart- 
ment at  the  end  of  the  month. 

3.  If  there  has  been  no  change  in  the  number  of 
help,  divide  the  numljer  hired  b}'  the  total  number 
employed. 

4.  The  percentage  of  labor  turnover  foi"  the  entire 
plant  is  determined  as  follows:  If  the  number  of  help 
at  the  end  of  the  month  is  greater  than  at  the  begin- 
ning of  the  month,  divide  total  number  leaving  by 
number  employed  at  beginning  of  the  month.  If  the 
number  of  help  at  the  end  of  the  month  is  less  than 
hi  the  beginning  of  the  month,  divide  total  number 
hired  by  number  employed  at  the  end  of  the  month. 

This  method  of  com])uting  labor  turnover  is  not 
absolutely  accurate,  because  a  month  is  an  arbitrary 
_ division  of  time  and  there  might  be  vacancies  on  the 
last  day  of  the  month  which  would  be  filled  on  the 
first  day  or  two  of  the  next  month.  F)y  our  method 
this  would  be  considered  a  part  of  the  plant  fluctu- 
ation and  in  reality  it  would  be  a  ])art  of  the  labor 
turnoNcr.  Howe\er,  by  taking  account  of  the  un- 
filled requisitions  on  hand  at  the  end  of  the  month 
and  allowing  for  these  on  the  followiuL;  month,  this 
diflScult\-  would  hv  a\oidcd. 

By  P.  O.  Mac  Bride 

Labor  Managvr.  Lunn  &  Sweet  Shoe  Comtany 

I.  (a)  In  industrial  terms  one  cannot  get  the  proper 
words  to  clearly  define  this  subject. 

(b)    In  medical   terms  you  might   sav  that   it  is  a 


form  of  cancerous  growth  that  never  can  be  cured, 
but  can  be  regulated  through  the  proper  methods  of 
organization  and  management. 

2.  The  method  of  computation  used  at  our  plant  is 
as  follows : 

(a)  When  trying  to  maintain  a  normal  force,  we 
figure  on  the  basis  of  the  number  of  releases. 

(b)  When  increasing  our  force,  we  use  as  our  basis 
the  releases. 

(c)  When  there  is  a  loss  of  workers  bringing  the 
force  below  normal,  we  then  use  as  our  basis  the 
number  of  "hires." 

The  percentage  of  turnover  is  figured  on  a  monthly 
basis,  while  the  yearly  figure  shows  up  as  an  average 
of  averages  for  the  twelve  months,  which  talking 
from  a  mathematical  standpoint  does  not  sound  cor- 
rect, but  from  a  result  standpoint  according  to  our 
iileas  of  turno\er.  we  feel  we  have  the  proper  answer 
to  our  problem  in  figures. 

3.  In  computing  the  turnover  on  a  monthly  basis, 
we  take  our  figures  on  the  number  of  employees,  not 
from  a  daily  basis,  but  according  to  results  shown  up 
on  our  weekly  ])ayrolls  which  we  analyze  not  only  for 
this  purpose,  but  for  other  labor  statistical  reasons. 

4.  We  know  of  industrial  concerns  figuring  the 
labor  turnover  on  the  basis  of  "hires"  straight 
through,  advancing  as  their  theory  that  the  number 
of  men  over  a  year's  jieriod  required  to  keep  their 
plant  running  is  the  number  that  the  hired  column 
of  their  employment  analysis  shovV'S.  while  on  the 
other  hand  I  have  known  concerns  who  advance  the 
same  theory  on  the  basis  of  releases. 

5.  In  mv  opinion  the  best  formula  to  give  an  accu- 
late  diagnosis  is  the  one  which  we  are  using  at  the 
I)resent  time. 


liinploynicnt  and  Service  Superintendent,  The  Clothcraft  Shops 

1.  Labor  turnover  is  the  ratio  of  the  total  number 
of  employees  hired  during  the  year  to  the  average 
standing  payroll   for  the  year. 

2.  In  case  there  is  a  general  reduction  in  the  num- 
ber of  positions  during  the  period,  the  jiercentage  of 
new  employees  to  the  average  standing  payroll 
should  be  taken.  In  case  there  is  at:  increase  in  the 
organization,  the  percentage  of  quitters  to  the  aver- 
age standing  payroll  should  be  taken.  In  the  first 
case  that  amount  by  which  the  number  of  quitters 
exceeds  the  number  of  new  employees  will  account 
for  the  reduction.  In  the  second  place,  the  amount 
by  which  the  new  employees  exceeds  the  number 
of  quitters  will  accr)unt  for  the  increase. 

3.  We  compute  our  monthly  turnover  on  exactly 
the  same  basis  as  our  yearly  turnover. 

4.  .Some  organizations  compute  their  turnover  by 
the  ratio  of  the  total  number  of  employees  quitting 
]ier  year  to  the  a^"erage  standing  payroll  for  the 
}ear. 

5.  L'nder  "avoidable"  we  classify  : 
E.  Earnings 

\A' .  Work  ' 
T.  Treatment 

C.  Hours   or   other   working   conditions 
X.  Unclassified. 

Under  "unavoidalde"  we  classifv  : 

D.  Death 

R.   Retirement 
M.  IMarriage 

O.   Promotion  out  of  organization 
L.  Lav  ofT  or  discharge 
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H.  Home  conditions  altered 

V.  Left  vicinity 

S.  Sickness  or  accident 

PS.  Sick  ])revious  to  emplo3'ment 

N.  In  national  service. 


Ey  George  M. 

Employment  Manager,  W.  H.  McElwain  Companv 

1.  We  define  labor  turnover  as  the  ratio  between  the 
number  of  persons  leaving  our  employ  per  year  and  the 
normal  number  of  operators  employed. 

2.  Owing  to  the  fact  that  our  working  force  remains 
very  nearly  constant  throughout  the  year,  we  have  fig- 
ured our  tvH'nover  as  indicated  in  the  answer  to  your 
question  number  one.  We  feel,  however,  that  if  the 
number  of  operators  in  any  one  factory  should  show  a 
constant  decrease  we  would  get  better  results  by  using 
the  ratio  between  the  number  of  persons  hired  per  year 
and  the  average  force  employed. 

3.  Our  labor  turnover  is  figured  each  month  and  the 
average  number  of  operators  is  obtained  by  averaging 
the  number  of  weekly  pay  envelopes  distributed  during 
that  month. 

4.  The  figures  which  we  lay  the  most  stress  on  are 
the  monthly  figiu-es  for  labor  turnover  computed  by  di- 
viding twelve  times  the  number  of  persons  leaving  our 
employ  in  that  month  by  the  average  number  of  persons 
receiving  wages,  as  explained  in  the  answer  to  your 
question  No.  3.  We  also  carr\-  a  cumulative  percentage 
figured  monthlv  for  each  of  our  two  six-months'  shoe 
making  seasons.   This  figure  at  the  end  of  the  season  is 

the  most  accurate  test  of  our  labor  turnover  condition. 

*     *     *     * 

By  C.  D.  Morris 

Il'ith  R.   Wallace  &  Sons  Mfg.  Co. 

1.  We  based  our  plan  largely  on  that  outlined  by  the 
Boston  Emplo\inent  Managers'  Association,  only  chang- 
ing the  classifications  somewhat  to  suit  our  local  condi- 
tions. 

We  speak  of  "labor  turno\er"  in  terms  of  percentage, 
meaning  the  number  of  workers  leaving  our  employ  per 
one  hundred  of  employees,  the  number  of  employees 
being  taken  as  the  a\erage  number  in  (jur  employ  the 
first  and  last  days  of  each  month. 

2.  Regarding  your  second  cjuestion.  our  number  of 
employees  has  not  changed  to  so  large  an  e.xtent  during 
the  time  that  we  have  been  keeping  a  record  to  necessi- 
tate our  considering  anv  other  than  the  one  way  of  com- 
puting turnover  so  that  (a),  (b)  and  (c)  arc  computed 
alike. 

3.  In  computing  our  turnover  for  a  particular  month 
the  only  average  we  use  is  the  average  of  number  of 
workers  in  our  employ  the  first  and  last  day  of  the 
month.  We  have  no  other  method  of  computing  turn- 
over and  have  not  as  yet  studied  the  matter  sufficiently 
to  suggest  one. 

5.  Regarding  your  fifth  question,  we  do  not  think  we 
have  had  sufficient  experience  to  express  a  decided 
opinion.  Where  the  number  of  employees  does  not 
fluctuate  largely  it  would  seem  that  the  single  percentage 
as  used  by  us,  classified  into  the  different  causes,  was 
sufficient. 


By  W.  S.  Field 

Office  of  the  Quartermaster  General  of  the  Army 

I.  Labor  turnover  is  based  upon  number  of  employees 
leaving  employment,  for  rea.sf)ns  which,  in  whole  or  in 


part,  may  be  within  the  control  of  the  management,  and 
the  average  number  of  employees  in  employment. 

2.  Labor  turno\'er  is  computed  by  finding  the  per- 
centage ratio  which  the  number  leaving  bears  to  the 
average  number  employed,  and  no  variables  such  as 
noted  after  (a),  (b),  and  (c),  of  your  question,  are 
considered. 

3.  In  the  Employment  Managers  Association  of  Bos- 
ton, it  was  decided  to  follow  the  practice  of  taking  the 
average  of  the  number  of  employees  in  service  at  the 
beginning  of  the  month  and  the  numl)er  of  employees  in 
service  at  the  end  of  the  month,  as  the  average  f.)r  the 
month. 

The  writer  did  not,  at  the  time,  believe  that  this  pro- 
vided a  sufficiently  accurate  average,  yet  it  was  adopted 
by  the  association,  and  we  have  made  our  turnover  fig- 
ures on  that  basis. 

5.  I  believe  that  the  method  indicated  under  No.  2  is 
the  most  satisfactory.  An  attempt  to  consider  the  multi- 
tude of  variables  which  may  enter  into  the  question  of 
turnoxer  would  simjily  confuse  matters. 

Report  of  Special  Committee  of  National 
Employment  Managers'  Conference 

The  percentage  of  labor  turnover  for  any  period  con- 
sidered is  the  ratio  of  the  total  munber  of  net  hirings 
during  the  period  to  the  average  number  of  employees 
on  the  force  report  during  that  period.  The  force  re- 
port gives  the  nimiber  of  men  actually  working  each 
day  as  shown  by  attendance  records. 

It  is  recommended  that  the  percentage  turnover  be 
computed  for  each  week.  All  turnover  ])ercentages  for 
a  week  or  for  any  other  period  should  always  be  re- 
duced to  a  yearly  basis  and  be  reported  in  terms  of  per- 
centages per  annum. 

EX.AMPLE   I. 

Xuniber  of  employees  at  first  of  week i.ooo 

Number  of  employees  hired  during  week.  . .  .  200 
Number  of  employees  at  the  end  of  the  week  100 
Daily    force   reports:    (i),    1,000;    (2),    1,000;    (3), 

1,025;  (4),  1,050;  (5),  1,065;  (6),  1,100. 
Average  of  six  weekly  force  reports,  1,040. 
Net  hirings  ^  200  —  (1,100  —  1,000)  =  100. 
100 

Percentage  of  turnover  1= X  52  (weeks)  ^= 

1,040 

500  per  cent,  per  annum. 

EX  .AMPLE  2. 

Number  of  employees  at  first  of  week....  1,100 
\umber  of  employees  hired  during  week..       200 

.Number  of  employees  at  end  of  week 1,000 

Daily    force    reports:    (i),    1,100;    (2),    1,065;    (3)> 
1,050;  (4),  1,025;  (5).  1,000;  (6).  1,000. 
-Average  of  six  weekly  force  reports,  1,040. 
Net  hirings  ^  200. 

(Since  force  was  decreased,  net  hiring  was  the  same 
as  the  total  hiring.) 

200 

Percentage  of  turnover  ^  X  52  (weeks)  =: 

1,040 
1,000  ])er  cent.  ])er  annum. 

The  above  report  was  discussed  at  length  by  the 
Conference.  .After  consideration  the  committee's 
definition  was  rejected  because  it  was  based  on  net  hir- 
ings. and  in  its  place  the  Iiasis  of  sci)arations  was  adopt- 
ed including  quits,  discharges  and  layoffs.  The  average 
number  actually  working  was  adojited,  without  debate, 
as  the  proper  base  u]>on  which  to  com|)Ute  labor  turn- 
over rather  th;ni  the  average  number  aiipearing  in  the 
I)ayroll. 
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United  States  Department  of  Labor 

Labor  turnover  for  any  period  consists  of  the 
number  of  separations  from  service  during  that 
period.  Separations  include  all  quits,  discharges, 
and  lay-ofifs  for  any  reason  whatsoever. 

The  percentage  of  labor  turnover  for  any  period 
considered  is  the  ratio  of  the  total  number  of  sepa- 
rations during  the  period  to  the  average  number  of 
employees  on  the  force  report  during  that  period. 
The  force  report  gives  the  number  of  men  actually 
working  each  da)'  as  shown  by  attendance  records. 

It  is  recommended  that  the  percentage  turnover 
be  computed  for  each  week.  All  turnover  percent- 
ages for  a  week  or  for  any  other  period  should  al- 
ways be  reduced  to  a  yearly  basis. 

To  compute  the  percentage  of  labor  turnover  for 
any  period,  find  the  total  separations  for  the  period 
considered  and  divide  by  the  average  of  the  number 
actually  working  each  day  throughout  the  period.  Then 
multiply  by  the  proper  factor  to  reduce  to  a  yearly 
basis. 

Ex.\MPLE 

Method  of  computing  percentage  of  labor  turnover  for 
one  week.     Total  number  of  separations  during 
week,  300. 
Daily   force   reports    (workers   actually   on   the   job: 
Monday,     1020;    Tuesday,     1065;    Wednesday,     1070; 
Thursday,  1035 ;  Friday,   1040 ;  Saturda}-,  990.     Aver- 
age for  week,  1037. 

300 
Percentage  labor  turnover X   S^  ^  1504  per  cent. 

Method  of  computing  percentage  of  labor  turnover 
for  one  year,  (assuming  that  records  of  daih"  attend- 
ance are  averaged  for  each  month). 

Total  number  of  separations  during  the  year,  5020. 

Average  number   working  each    month   as   determined 

from  the  force  reports  or  daily  attendance  records : 

May,  2040;  June,  2100;  July,  2000;  August,  1980; 
September,  2200;  October,  2220;  November,  2280:  De- 
cember, 2240;  January,  2250;  February.  2170;  March, 
2230;  April,  2400. 

Average  for  year  =  2176. 

5020 

Percentage  labor  turnover ^  231  per  cent. 

2176 

In  case  the  number  employed  by  a  plant  or  a  depart- 
ment of  a  plant  decreases  because  it  is  the  deliberate 
policy  of  the  plant  management  to  reduce  permanently 
its  working  force,  this  fact  should  be  explicitlv  stated. 


m  of  T©daj 


Employment  .liu;..;;,. ,  ,    ..  .  ...,.^,.oitte  Lamp   Company 

WE  read  almost  daily  of  the  labor  difficuUies 
throughout  the  United  States  and  of  the  vari- 
ous methods  of  overcoming  that  troublesome 
hinderance,  "labor  turnover."  \'ery  few  articles  have 
appeared  thus  far  touching  on  what  I  consider  one  of 
the  most  vital  reasons  for  labor  turnover,  i.  e.,  incom- 
petent foremen. 

Prior  to  the  outbreak  of  the  war  a  departmental 
foreman  was  lord  and  master  of  his  particular  group. 


exercising  unlimited  power.  The  employee  stood  in 
awe  of  this  executive,  knowing  that  to  cross  him  in 
any  way  meant  prompt  dismissal.  The  foreman  rarely 
took  into  consideration  the  amount  of  money  that  had 
been  expended  in  bringing  the  operative  to  an  efficient 
point,  neither  did  he  consider  the  value  of  the  employee. 

His  requisition  for  help  would  be  taken  care  of  with- 
out difficulty.  But,  alas,  the  awakening  came.  The 
shortage  of  labor  is  upon  us  with  the  result  that  we  are 
brought  face  to  face  with  not  a  hiring  and  firing  prob- 
lem, but  one  of  conservation.  Work  is  plentiful,  in  fact 
firms  are  offering  a  bonus  to  old  emplo}ees  for  every 
new  employee  they  bring  to  the  employment  office. 

In  discussing  the  labor  situation  monthly  with  the 
foremen,  the  employment  department  records  should 
show  not  only  the  total  turnover  for  the  month  but  a 
detailed  report  giving  the  loss  by  departments,  sub- 
divided as  follows : 

Name  of  employee. 

Reason  for  leaving. 

Length  of  service. 

Earnings  for  the  past  four  months. 

Each  individual  case  should  be  taken  up  and  talked 
over  with  the  chairman,  who  in  most  cases  would  be 
the  superintendent  leading  the  discussion. 


The    Samitti 


■mnati,    Ohio 


.^E  are  all  more  or  less  familiar  with  the  fact  that 
the  L'nited  States  Government  does  not  accept 
a  man  as  a  soldier  or  sailor  unless  he  has  good 
teeth  or  until  his  teeth  have  been  put  in  proper  condi- 
tion. For  all  this  there  is  a  proper  reason,  although  it  is 
different  from  the  one  that  used  to  prevail  in  the  old 
time  armies  when  a  man  needed  good  teeth  to  bite  off 
the  ends  of  paper  cartridges  in  loading  muzzle-loading 
rifles.  The  experience  of  the  medical  profession  during 
the  last  50  years  has  shown  that  if  cases  of  tooth  decay 
can  be  taken  at  the  start,  shortly  after  the  tooth  is 
affected,  the  tooth  can  be  saved,  or  at  least  the  filling  of 
a  large  cavity  or  the  putting  on  of  an  artificial  crown 
will  be  unnecessary.  This  experience  has  also  shown 
that  during  the  period  between  the  starting  of  tooth 
decay  and  the  final  period  of  painful  aching  there  has 
been  a  gradually  increasing  sapping  of  the  patient's 
strength  and  energy  which  may  amount  to  any  degree 
from  lassitude  to  debility.  ^lan}"  a  dentist  says  to 
a  patient.  "Why  didn't  you  come  six  months  ago?  Then 
I  could  have  saved  your  tooth,  but  now  it  must  come 
out." 

To  prevent  decay  everyone  should  go  to  his  dentist 
at  least  twice  a  year  for  examination.  Small  decays  then 
discovered  are  easily  cared  for  by  small  fillings.  In  this 
way  large  fillings,  artificial  crowns  and  artificial  teeth 
may  be  largely  avoided. 

This  system  of  frequent  dental  examinations  is  called 
"the  zero  system."  In  industrial  dentistry  the  dentist 
keeps  a  card  record  of  each  patient's  visit,  and  at  the  end 
of  each  period  when  an  examination  is  due.  say  at  t!ie 
end  of  each  six  months,  the  worker  is  called  into  the 
industrial  dental  office,  his  teeth  are  examined,  cleaned, 
whatever  immediate  treatment  that  ma\'  be  necessary  is 
given,  a  complete  record  is  noted  on  a  card  which  is 
prepared  in  duplicate,  and  if  there  is  any  further  work 
that  must  be  done,  the  man  is  referred  to  his  family 
dentist.  Of  the  two  cards,  the  patient  keeps  one  and 
the  other  is  filed  in  the  office  of  the  industrial  dentist. 
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Labor  iu'Mi.)  \  nv 
IHE  pages  of  our  deparlinent  "]:^mplo\nient  and 
Labor  Maintenance"  in  this  issue  are  given  over 
to  a  symposium  of  replies  to  a  questionnaire  as  to 
approved  methods  of  defining  and  computing  "labor 
turnover."  The  generous  reply  to  our  request  for  in- 
formation has  permitted  the  fitting  together  of  some 
eighteen  short  articles,  dealing  with  matters  of  actual 
experience. 

There  are  three  major  points  upon  which  there  is  a 
difference  of  opinion. 

The  first  can  be  outlined  by  asking  the  question,  Shall 
labor  turnover  be  determined  upon  the  "hires"  or  "sepa- 
rations?" A  committee  of  the  Employment  Managers' 
Association  reported  in  favor  of  using  the  factor  of  net 
hirings. 

.^  percentage  of  labor  turnover  for  any  period  considered 
is  the  ratio  for  net  hirings  during  the  period  to  the  average 
number  of  employees  on  the  force  report  during  that 
period. 

The  conference  itself,  however,  voted  in  favor  of  the 

factor  "separations." 

Labor  turnover  for  any  period  consists  of  the  number  of 
separations  from  service  during  that  period,  separations  in- 
clude also  quits,  discharges  and  lay-oflfs  for  any  reason 
whatever. 

The  second  major  point  on  which  there  is  a  difference 
of  thinking  is  brought  out  by  the  question,  Shall  the 
number  of  men  employed  be  taken  from  the  payroll  or 
the  actual  force  report? 

Most  of  the  methods  given  in  the  questionnaire  base 
the  turnover  percentage  on  some  average  of  the  number 
if  employees  on  the  ])ayroll.  l^ut  the  conference  re- 
];ort.  referred  to  above,  declares  in  favor  of  using  the 
number  of  men  given  by  the  force  report.  This  is  tlic 
iiumber  of  men  actually  working  each  day  as  shown  by 
the  attendance  record  and  is,  therefore,  less  than  the 
payroll  record  b\-  the  number  of  ab.sentees. 

The  third  jioint  is  brought  out  by  asking  the  question, 
Shall  separations  be  considered  as  all  of  the  separations 
or  shall  so-called  "unavoidable  separations"  be  de- 
ducted before  computing  the  labor  turnover  percentage? 

Many  of  the  replies  refer  to  ima\oidablc  sejiarati-ins 
saying  that  these  should  be  deducted.  Mr.  Daniel 
Bloomfield  gives  a  formula  introducing  this  factor  and 
points  out  that  some  employment  managers  do  not  con- 
sider  that    the    unavoidable   losses    should    be    charged 


against  the  emiiloyment  department.  Miss  Mary  B. 
Gilson  mentions  ten  reasons  for  leaving  that  are  con- 
sidered unavoidable. 

But  Mr.  H.  H.  Magowan  discredits  this  method  in 
these  words : 

Some  employment  managers  believe  that  the  unavoidable 
t.xits  such  as  deaths,  draftees,  imprisonments,  etc.,  should 
not  be  considered  in  the  light  of  an  increase  to  tlieir  turn- 
over. This  viewpoint  is  discredited,  however,  when  one  re- 
flects that  these  terminations  mean  extra  cost  to  the  em- 
ployment department,  especially  at  the  present  time  when 
production  is  of  the  utmost  importance  on  account  of  the 
war. 

The  need  of  the  general  adaptation  of  a  uniform  defi- 
nition for  labor  turno\"er  and  a  general  formula  for  its 
computation  was  emphasized  by  Dr.  Royal  Meeker  at 
the  Rochester  conference.  The  differences  brought  out 
in  our  symposium  also  show  the  need  of  taking  steps  to 
standardize  names,  definitions  and  formulas  connected 
with  a  term  that  is  of  such  large  significance  in  em- 
ploxment  afl:airs. 


WE  are  almost  surfeited  with  the  question,  After 
the  war,  what?  W'e  have  often  ttu-ned  eagerly 
to  something  that  promised  to  give  us  an  inter- 
pretation of  after  war  conditions — it  is  more  charitable 
to  say  interpretation  than  prophecy  or  prediction,  al- 
though the  latter  were  evidentl\-  in  the  minds  of  some 
of  the  writers. 

While  it  is  a  bit  fruitless  to  speculate  about  after  the 
war,  it  is  very  much  in  order  to  consider  today's  re- 
s]'onsibilities  with  their  reference  to  after-war  condi- 
t-ons.  In  fact  some  of  the  things  that  must  be  done  on 
;■  large  sca'c  at  the  close  of  the  conflict  should  begin 
r.ciw.   for  the  oiipnrtunity  is  already  with  us. 

There  arc  a  few  things  that  we  can  consider  as  cer- 
tainties. When  demobilization  comes  the  returning  sol- 
d'ers  and  sailors  must  be  absorbed  into  industry.  We 
have  no  wild  lands  that  they  can  go  to  as  did  the  veterans 
of  1865. 

W'c  cm  also  be  sin-e  thai  these  rctm-ning  men  will  ask 
for  a  greater  control  of  their  working  conditions  than 
was  even  thought  of  before  the  wai'  broke  out.  l'"or  the 
workers  of  toda\'  are  alrca(l\'  reaching  forwai'd  to  that 
control  and  are  taking  it  in  a  large  degree. 

We  may  likewise  be  positive  that  the  women  who  are 
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now  entering  industr\-  will  stav  in  large  numbers.  They 
will  not  want  to  give  up  the  independence  that  they  have 
achieved,  nor  will  their  employers  want  to  see  them  go. 
It  has  been  demonstrated  time  and  time  again  that 
women  are  ver}-  efficient  workers. 

When  we  accept  these  few  things  as  at  least  reason- 
able certainties,  for  the\-  are  alread\-  with  u--  in  greater 
or  less  degree  and  not  conditions  that  will  spring  new 
born  at  the  close  of  the  war,  we  may  properly  ask.  What 
are  some  of  the  responsibilities  of  industrial  managers 
in  dealing  with  present  conditions,  and  in  preparing  for 
these  same  conditions  as  they  will  be  extended  a  few 
years  hence?  Perhaps  the  one  thing  that  demands  clos- 
est scrutiny  is  the  return  of  the  disabled  or  partialh' 
disabled  soldier.  Engl;ind.  h'rance  and  Canada  already 
ha\e  these  men  in  large  numbers,  and  are  dealing  with 
the  problem  of  rebuilding  them  into  the  industrial  struc- 
ture of  the  nation.  \\'ithin  a  ^■ery  few  weeks  we.  like- 
wise, will  begin  to  have  these  men  in  ap])reciable 
numbers. 

What  are  we  going  to  do  to  help  make  them  efficient 
producers  ? 

Perhaps  one  of  the  first  things  is  the  matter  of  edu- 
cation of  the  returned  warrior  as  to  his  own  responsi- 
bility toward  himself  and  toward  his  community.  He 
has  given  freely  of  his  best  in  the  cause  of  his  country, 
e\ery  one  is  glad  to  extend  to  him  this  great  credit,  but 
does  it  follow  that  because  of  that  sacrifice  his  country 
must  forever  support  him  in  effortless  idleness  ? 

The  mental  situation  in  this  particular  is  one  that  must 
be  handled  with  tact.  The  man  who  has  lost  an  arm  or 
;■  leg  is  hardly  in  a  mood  to  be  told  that  he  must  now 
begin  to  work  hard  and  become  a  producing  member 
of  society — for  has  not  his  sacrifice  been  one  of  the 
things  that  has  preserved  that  very  same  society  that 
now  is  suggesting  new  efforts  in  some  humdrum  indus- 
trial occupation? 

Is  it  not  prohab]\-  true  that  the  man  who  has  been 
maimed  is  in  no  frame  of  mind  to  be  talked  to  about 
other  exertions  and  new  sacrifices? 

But  it  is  evident  that  these  men  for  their  own  good 
as  well  as  for  the  good  of  society  must  become  produc- 
ing members.  Is  there  an\-  wa\-  in  which  the  maimed 
soldier  can  be  brought  to  an  understanding  of  all  this, 
except  to  show  him  convincingly  that  if  he  does  not 
become  ,-i  |iroducing  worker  it  is  going  to  be  much  the 
worse  for  him  ? 

To  be  thus  con\incingl\-  sliown  demands  some  kind 
of  education. 

Along  with  the  \iewpoint  that  the  community  owes 
much  to  the  one  who  has  suft'ered  greatlw  is  the  mental 
disturbance  brought  about  by  shell  shock,  hv  the  unre- 


strained life  of  the  camp  at  least  in  regard  to  many 
acts  of  personal  conduct,  by  the  breakdown  of  respon- 
sibility because  every  personal  need  has  been  looked 
after  by  others  for  a  long  period  and,  perhaps,  by  a 
disregard  for  many  of  the  ordinary  things  of  life,  which 
is  best  pointed  out  by  the  fact  that  ordinarily  men  do 
not  kill  but  that  for  months  the  sole  object  of  the  sol- 
dier and  sailor  has  been  to  kill. 

All  of  this  breaking  away  from  the  usual  trend  of 
thinking  and  acting  must  be  overcome  and  normalized. 

So  here  lies  another  great  task  of  education. 

And  then  there  is  a  third — the  training  in  .«ome  indus- 
trial trade  or  occupation  so  that  the  returned  soldier 
or  sailor  can  acquire  the  necessary  manual  skill  to  be- 
come an  effective  jiroducer. 

Thus  from  three  angles  there  must  be  planned  and 
carried  out  the  most  tactful  kind  of  training  in  order 
to  win  back  and  bring  back  the  returned  members  of 
cur  army  and  navy  into  industrial  life. 

\\  hose  responsibility  will  this  training  be?  The  nat- 
ural rcjil\  is,  the  ( io\ernment's — and  this  reply  within 
wide  limits  is  a  true  one.  But  finally  much  of  this 
training  must  devolve  upon  the  industries. 

For  years  the  old  topic  of  industrial  training  has  been 
discussed  and  threshed  out  in  this  country,  and,  in  spite 
of  all,  the  de\elopments  that  have  been  really  worth 
while  have  taken  place  within  the  industrial  plants  them- 
selves. An\one  who  has  been  in  touch  with  trade 
training  methods  and  results  in  the  }'ears  immediately 
pa-eceding  the  outbreak  of  war  will  agree  that  special- 
ized trade  training  must  be  undertaken  by  industry  at 
large. 

So  here  is  a  real  responsibility  of  today  in  connec- 
tion with  after  the  war  conditions.  Now  is  the  time  to 
do  the  work  of  careful  planning  so  that  as  our  soldiers 
and  sailors  begin  to  come  back  w'ith  their  honorable  dis- 
charges they  may  pass  at  once  into  a  period  of  education 
that  will  fit  them  to  become  proper  members  of  our  in- 
dustrial life.  They  are  in.  for  them,  after  war  condi- 
tions and  this  training  should  be  begun  before  there  has 
been  such  a  break  with  the  arm\-  or  navy  life  that  per- 
manent idleness  has  set  in. 


,y  of  ilie  Garalbed  Motor  "Mystery" 

(  )T   until  after  the  death  of  John  W.  Keely  did 

the  scientific  and  machinery  building  world  come 

to  know  the  real  inwardness  of  the  Keely  motor. 

lUn  from  that  time  to  this  he  has  alwa\s  been  thought  of 

as  a  conscious  humbug. 

The  latest  claimant  to  the  honors  of  having  discov- 
ered "free  energ\'  generation"  is  Garabed  T.  K.  Gir- 
asfossian. 
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For  some  time  the  dail_\-  papers  have  printed  synopses 
of  his  claims  to  having  invented  a  motor  that  would 
run  itself  and  generate  energ}'  "without  expense." 

But  just  examine  the  course  that  this  alleged  inventor 
has  taken.  From  the  outset  he  refused  to  submit  his 
disco\ery  to  the  United  States  Patent  Office  and  have 
it  reviewed  by  the  experts  of  the  Government.  Had  he 
done  this  and  profited  by  their  reports,  he  might  have 
been  saved  expense  and  mortification.  Instead  he  turned 
to  the  daily  papers  and  carried  on  a  correspondence  with 
high  government  otficials  in  which  such  expressions  as 
"stopping  the  war"  and  "rocking  the  world"  were  used. 
At  length  he  interested  Congress  in  a  machine  that  he 
said  had  been  "ready  since  1915,"  and  whose  principles 
could  be  demonstrated  to  any  group  of  men  "in  twenty 
minutes."  At  length  congressional  action  was  taken 
and  a  committee  of  five  scientists  investigated  the  dis- 
covery and  reported  to  the  Secretary  of  the  Interior, 
I\Ir.  Franklin  K.  Lane,  on  June  29  that  the  widely  her- 
alded Garabed  machine  for  creating  energy  was  based 
on  "unsound  principles" ;  that  the  de\ice  was  "non- 
operative"  and  would  "not  result  in  the  practical  devel- 
opment or  the  utilization  of  free  energy."  But  such  a 
situation  is  not  closed  until  the  engineering  and  indus- 
trial world  knows  what  unsound  principle  the  deluded 
inventor  was  following. 

We  are,  therefore,  grateful  to  the  Philadelphia  Public 
Ledger  for  having  supplied  this  final  bit  of  information. 
In  the  issue  of  August  11  that  paper  published  a  letter 
written  by  Mr.  James  A.  IMoyer,  Chairman  of  the  com- 
mission that  investigated  the  Garabed  de\ice  under  the 
authority  of  Secretary  Lane.  Mr.  Mo\er  describes  one 
of  the  Garabed  machines  in  some  detail  showing  that  it 
consisted  essentially  of  a  large  flywheel  mounted  on 
bearings  having  a  small  coefficient  of  friction,  and  pro- 
vided with  a  system  of  magnets  and  electrical  connec- 
tions that  received  a  small  amount  of  energy-  from  a 
few  dry  cells.  By  means  of  a  system  of  pulleys  and 
belts  a  man  could  start  this  device  rotating.  The  small 
amount  of  electrical  current  from  the  cells  would  then 
supply  energy  to  overcome  the  mechanical  friction  of 
the  flywheel  bearings  and  the  wind  resistance  of  the 
1  evolving  mass.  A  prony  brake  was  also  provided  and 
used  for  stopping  the  device. 

Quoting  now  from  Mr.  Moyer's  letter  as  published: 
"The  principal  scientific  fallacy  throughout  all  of  this 
discussion  is  mistaking  force  for  energy.  The  method 
described  of  using  the  prony  brake  should  not  have 
been  used  for  measuring  horsepower,  but  only  for  meas- 
uring the  flywheel  effect  of  a  revolving  mass.  Similarly, 
in  the  i)ulley  device  used  for  starting,  it  cannot  be  said 


that  just  because  the  force  produced  by  the  device  was 
possibly  one  hundred  times  larger  than  the  force  ap- 
plied that  an\-  new  energy  was  made  available. 

"^lany  conscientious  inventors  and  promoters  have 
failed  because  they  did  not  understand  the  difference 
and  the  relations  between  force  and  energy.  In  some 
cases,  they  have  been  fooled  by  static  forces,  in  others, 
by  kinetic  or  moving  forces.  \'irtuall\  every  'free 
energy'  machine  which  has  ever  been  designed  has 
consisted  of  a  complicated  system  of  gears,  pulleys, 
weights  and  virtually   frictionless  shafts." 

So,  Giragossian's  mistake  has  been  confusing  force 
and  energv.  In  this  he  has  followed  in  the  footsteps  of 
many  another  dreamer,  who  failed  to  grasp  the  homely 
fact  that  "you  cannot  get  something  for  nothing."  He 
vi-as  out  of  step  with  nature's  laws,  and  failed  utterly  to 
profit  by  the  experience  of  others,  or  from  the  great 
store  of  the  world's  scientific  knowledge.  Congress  has 
no  time  to  waste  on  deluded  inventors  and  the  money  of 
the  people  of  the  Lnited  States  is  too  precvious  to  waste 
on  impossible  devices.  Giragossian  and  every  other  in- 
■.entor  should  be  compelled  to  take  the  regular  course 
for  inventors,  that  is,  through  the  doors  of  the  United 
States  Patent  Office,  and  under  the  scrutiny  of  its 
experts. 

The  official  report  of  the  Garabed  commission  made 
to  Secretary  Lane  is  as  follows : 

"Inclosure  15,701. 
Department  of  the  Interior, 
Office  of  the  Secretary, 

We.  the  undersigned,  who  are  members  of  the  com- 
mission dul\'  appointed  in  accordance  with  the  provi- 
sions of  Public  Resolution  Xo.  21 — 65th  Congress,  here- 
by certify  that  Mr.  Garabed  T,  K.  Giragossian  showed 
us  on  Saturday,  June  29,  19 18,  a  model  embodying  the 
principles  of  his  invention  known  as  the  "garabed," 
\^'e  found  that  the  model  was  not  in  shape  to  run  or 
to  develoj)  power.  The  inventor  admitted  that  he  had 
vo  working  machine  and  that  he  was  merely  explaining 
firinciples.  We  do  not  believe  that  his  principles  are 
sound,  that  his  device  is  operative,  or  that  it  can  result 
in  the  practical  development  or  utilization  of  free 
energy. 

Witness  our  signatures  at  Boston.  Mass,,  this  29th 
day  of  June,  1918, 

(Signed) 

James   .\.    Mover,   Director,   Mass.    State   Board   of 
Fducation. 

l^DW.XRn  I".  Mii.i.ER,  Mass.   Institute  of  Technology. 

M.  DeK  \^■  Thompson,  Mass.  Institute  of  Technology. 

Ijiwakii  r..  Wilson,  Mass.  Institute  of  Technology. 

L'h  ARLEs  L.  Norton,  !\rass.  Institute  of  Technology. 
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Lead  Cable  Covering  Press 

A  HYDRAULIC  press  for  applying  lead  rov- 
ering  to  electric  cables,  designed  by  ]\Ir.  R. 
Poliakoff  and  built  by  the  Southwark  Foun- 
dry &  Machine  Co.,  of  Philadelphia,  Pa.,  is  shown 
in    the   acc(imi>anying    illustration. 


PUL1.\K0FF     COVEKINC. 


FOR     I.EAli    C.XBLES 


The  cable  to  be  covered  is  fed  into  the  press 
through  roller  guides.  It  passes  through  bushings 
and  comes  in  contact  with  the  molten  lead  which 
fills  a  ring  space  between  the  bushing  and  a  die. 
Through  this  die  the  cable  is  drawn  after  it  has 
been  covered.  The  action  of  this  die  is  to  smooth 
ciT  the  surface  of  the  lead  and  reduce  the  covering 
to  the  required  diameter.  As  the  cable  comes  out 
of  the  press  it  is  leaded  and  completely  finished 
ready  to  be  wound  on  the  receiving  drum. 

Very  briefly  the  mechanism  consists  of  two  cyl- 
indrical chambers  filled  with  lead,  two  bushings  for 
the  cable  and  the  finishing  die.  The  hydraulic  part 
of  the  press  keeps  a  definite  pressure  constantly 
upon  the  molten  lead.  As  the  supply  of  lead  in 
the  chambers  is  reduced,  the  controlling  rods  shift 
in  position  until  they  have  reached  the  extreme  of 
their  movement  toward  the  right.  The  drawing  of 
the  cable  is  then  stopped,  the  rods  are  moved  back 
to  their  original  position  by  shifting  the  rdd,  and 
the  press  chambers  are  re-filled  with  molten  lead 
and  the  drawing  of  the  cable  is  then  continued. 

As  the  parts  which  come  in  contact  with  the 
molten  metal  wear  faster  than  others  they  must 
be  adjusted  and  repaired  from  time  to  time.  To 
facilitate  this  operation  the  press  has  been  so  de- 
signed that  all  of  these  parts  can  be  easily  removed. 


rear    wheels,    20.\3'^    inches;    size    of    front    wheels, 
I5X3}4  inches. 

The  main  frame  consists  of  one-piece  of  4-inch 
channel  iron  bent  to  shape  and  welded  to  form  a 
continuous    piece.      The    other    frame    members    are 


A  "Mercury"  Tradoir 

'HE  general  dimensions  of  the  tractor  illustrated 
herewith,  known  as  "Mercury  Type  L-3."  are 
as  follows:  Length  over  all,  69  inches;  width 
over  all,  39  inches;  height  from  floor  to  frame,  1734 
inches:  wheel  base.  3')  inches:  tread.  30^2  inches; 
turning   radius,    ^6  inches  outside  of   frame;   size  of 


TVrE    L-3    MERCURY   TR.^CTOR 

3  or  4-inch  channels.  The  battery  hood  is  of  sheet 
iron  braced  v.ith  angles  and  riveted  throughout. 
The  back  of  the  hood  is  made  of  '4-inch  sheet  steel 
to  prevent  bending  and  destruction  under  severe 
conditions  of  use. 

The  tractor  is  steered  by  a  lever  handle  directly 
attached  to  the  front  wheel.  The  motor  controller 
is  of  the  drum  type,  having  three  speeds  forward 
and  three  in  reverse.  The  controller  is  located  on 
the  front  of  the  machine  in  a  readily  and  accessible 
position.  The  controller  fingers  are  of  the  rever- 
sible type,  having  four  interchangeable  wearing  sur- 
faces. 

The  motor  is  of  a  series  type,  and  the  drive  is 
direct  from  the  motor  through  reversible  gearing 
to  the  rear  axli\  The  differential  is  of  the  pinion 
bevel  gear  type,  designed  especially  for  tractor  serv- 
ice. 

The  power  plant  is  of  unit  construction  so  that 
motor  and  driving  g;ear  can  be  detached  from  the 
frame  without  destroying  the  alignments.  All  bear- 
ings throughout  the  power  plant  are  Timken  roller, 
with  the  exception  of  the  motor  shaft  bearings  which 
are  of  a  standard  radial  ball  type.  The  axle  and 
differential  gears  are  of  special  grade  alloy  heat- 
treated  steel.  The  wheels  are  cast  iron  carrying 
the  standard  pressed-on  type  of  solid  rubber  tires. 
Oiling  is  accomplished  by  the  usual  splash  sj^stem. 

The  brake  is  operated  by  a  foot  pedal  and  con- 
tracts upon  a  drum  mounted  on  the  worm  shaft. 
The  brake  is  also  actuated  by  a  spring  controlled 
by  the  driver's  seat  so  that  the  brake  is  automatic- 
ally set  whenever  tjie  driver  is  not  in  position  on 
the   seat.      The   controller  is  also   returned   automat- 


September,  1918 


FACTORY  EQUIP.MENT  NEWS 


251 


ically    to    the    off   position    when    the    driver    leaves     ments    referred    to    here    the    pointer    merely  serves 
his  seat.  as  a  mechanical  trigger.     A  reciprocating  part,  kept  in 

The    tractor   is    regularly    equipped   with    two    U-     constant  motion  by  a  small  electric  motor,  is  arranged 
bolts  on  the  rear  of  the  frame  for  chain  hitches,  and  t.,     i„ 

with   a   central    eye   bolt    spring   coupler.      Coupling 
can  also  be  arranged  for  in  front,  if  desired. 

This    machine    is    manufactured    by    the    Mercury 
Manufacturing   Co.,    Chicago,    Illinois. 


Power  Operated    Temperatare   IiisihriiiimeMs 

■TPHE   Leeds   &  Northrup   Co.,   of   Philadelphia,    Pa., 
has  developed  a  line  of  power  driven  recording 
instruments  for  measuring  and  controlling  temperatures 
in  connection  with  high  temperature  furnace  work. 

Early  attempt  to  use  a  galvanometer  for  this  purpose 
employed  a  construction  where  the  pointer  of  the  in- 
strument closed  an  electric  circuit.  This  arrangement 
proved  unsatisfactory  for  two  reasons :    with  low  volt- 


FIG.     I.       AUTOM.MIC    TEMPER.\TURE    CO.^TROLLIXG    RECORDER 


ages  the  pointer  would  not  make  contact  through  par 
tides   of   dust 


would     fuse 


and    with   higher   voltages   the   pomter 
to     the     contactor.        In      the     instru- 


.\UTOM.\TIC     POTEXTIOMETER     CIRCUIT 

not  to  strike  the  pointer  when  the  lat- 
ter stands  in  the  no-current  position. 
But  when  this  pointer  moves  out  of 
this  position  in  either  direction,  the 
reciprocating  part  pushes  it  against 
another  part,  which  adjusts  the  poten- 
tiometer circuit.  The  amount  of  the 
adjustment  is  regulated  according  to 
the  distance  that  the  pointer  has 
.swung,  that  is,  in  proportion  to  the 
unbalanced  current  flowing  through 
the  galvanometer. 

The  power  of  the  motor  is  sufficient, 
not  only  to  make  the  adjustments,  but 
also  to  operate  the  chart  drum  or  roll. 
'For  this  purpose  the  motor  must  run 
at  a  constant  speed,  that  is,  sufficient- 
ly constant  to  give  good  time-keeping 
qualities.  To  insure  this  result  a  gov- 
ernor of  the  centrifugal  type  has  been 
adopted  which  operates  by  opening 
and  closing  a  shunt  in  the  field  circuit. 
When  the  motor  is  in  operation  this 
contact  is  continually  on  the  make  and 
break  to  obtain  the  result  mentioned. 

The  motor  also   supplies  power   to   remove   the   re- 


cording   pen. 


FIG.   2.      I-EEHS    &    NORTHRLP   CURVE-DR.WVl  N(.    Rl  ' 


A  valuable  feature  of  the  system 
that  the  multiple  instruments  are 
constructed  to  record  for  a  num- 
ber of  different  thermocouples  or  re- 
sistance thermometers.  In  these  the 
motor  o]ierates  a  selector  switch 
which  connects  the  reccirder  to  the 
different  circuits  and  simultaneously 
turns  a  printing  wheel  which  im- 
])resses  on  the  record  sheet  a  dot  to 
record  the  reading  and  a  number  to 
identify  the  individual  circuit  that  is 
being  measured. 

Wlien  it  is  desired  to  have  the  sig- 
nalling in  regard  to  furnace  condi- 
tions done  automatically,  a  "single- 
point"  or  curve-drawing  recorder  is 
Iirovided  with  contacts  on  the  mov- 
ing clement  by  means  of  which  sig- 
nal lamps  are  lit  according  as  the 
fiutiace  temperatures  are  too  high, 
too  low,  or  correct.  An  extension 
of  this  plan  is  to  use  two  thermo- 
couples in  different  parts  of  the  fur- 
nace and  to  provide  the  recorder 
with    a    commutator    bv    means    of 
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vhich  it  reads  first  on  one  and  then  on  tlie 
other.  The  chart  is  produced  in  a  single  line  running; 
alternately  back  and   forth   between   the   two   tempera- 


shaft  on  which  the  lever  is  mounted  is  carried  in  the 
side  walls  of  the  casing  instead  of  by  a  support  attached 
lo  the  bottom.    The  shape  of  the  large  end  of  the  casing 
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FIG.    4.       CIKCUIT    FOR    RECORDING    POTENTIOMETER 

lures  and  indicating  the  temperature  difference  graphic- 
ally. At  the  same  time  the  commutator  controls  a  fourth 
signal  lamp  at  the  furnace  to  show  which  thermocouple 
is  being  measured. 


WHICH  THERMOCOUPLE- 15 


FIG.   5.      CIRCI'ITS    FOR  ALTEKN.\TE   RECORDING   THERMOCOIIPLES 

The  accompanying  illustrations  show  in  Figure  i  an 
automatic  controlling  recorder  with  a  furnace  indica- 
tor and  lamps  Figure  2  is  the  curve-drawing  recorder 
opened  for  examination.  Figure  3  shows  a  circuit  of 
an  automatic  potentiometer,  and  Figure  4  the  circuit  for 
a  recording  potentiometer  installed  in  connection  with 
a  thermocouple  in  the  furnace  and  operating  signal 
lamps  and  a  furnace  indicator.  Figure  5  shows  the 
circuits  for  two  thermocouples  arranged  to  record  al- 
ternately. 


'TPIIb',  latest  developments  and  improvements  of  the 
Stets  boiler  feed  controller  are  combined  in  what 
is  known  as  "Type  B-Open  Float."  The  accompanying 
illustration  shows  an  exterior  view  of  this  instrument 
which  is  manufactured  b\'  the  Williams  ( iauge  Com- 
pany, Pittsburgh,  Pennsxlvania. 

In  operating  principle  and  general  design  this  style  is 
similar  to  style  .A  previously  manufactured.  The  valve 
construction  is  identical,  but  the  casing  of  the  style  B 
instead  of  being  horizontally  split  is  provided  with  two 
large  top  openings  through  which  the  float  lever  and 
counterweight  are  placed  in  position  mid  connected  to 
the  links  of  the  valve  stem. 

Also  instead  of  carrying  the  counterweight  on  top 
of  the  valve  stem,  a  housing  is  provided  on  the  end  of 
the  controller  allowing  the  counterweight  to  rest  in  a 
horizontal  instead  of  a  \crtical  position.     The  fulcrum 


ill'i;X    FI.IIAT    lidlLER    FEED    CONTROLLER 

is  changed  so  that  it  may  be  utilized  as  a  standard  water 
column.  Trycock  tappings  are  provided  on  both  sides. 
A  water  gage  with  valves  of  the  cjuick  closing  lever  type 
is  mounted  on  the  front  of  the  casing.  A  shield  white 
enamelled  on  the  inside  serves  as  a  reflector  to  enable 
the  operator  on  the  floor  to  see  very  clearly  the  water 

evel  in  the  glass.  This  st)le  B  controller  is  built  for 
higher  working  pressures  than  st\le  A,  namel}'  for  350 

ounds. 
A  controller  may  be  set  at  the  corner  and  connected 
to  the  drum  with  the  usual  steam  and  water  piping,  its 
water  connection  being  provided  with  a  blowdown  at 
the  lowest  point. 


A  NEW  and  rather  novel  design  of  travelling  grate 
•^^  stoker  has  just  been  put  on  the  market  by  the 
James  A.  Brady  Foundry  Company,  Chicago,  Illi- 
nois. The  purpose  in  its  construction  has  not  been 
merely  to  introduce  innovation  in  design,  but  the 
various  features  are  the  result  of  conservative  experi- 
ence. 

The  grate  surface  is  self-cleaning  and  all  of  the  air 
spaces  are  opened  up  and  automatically  cleaned  at 
each  revolution  of  the  grate.  The  grate  surface 
itself  consists  of  a  number  of  small  castings  two 
inches  in  width,  each  weighing  about  three  pounds. 
These  castingo  are  identical  and  fit  together  to  pro- 
\ide  a  continuous  surface.  At  the  ends  of  the  stoker, 
however,  where  these  castings  pass  around  the 
sprockets  they  pull  apart,  making  it  possible  to  re- 
move those  that  are  burned  or  broken,  slip  new  cast- 
ings into  their  place  and  .thus  quickly  make  repairs. 
There  is  no  stress  on  the  grate  bars,  as  none  of  the 
tension  of  the  chain  is  transmitted  to  them. 

The  tension  in  the  stoker  is  taken  up  in  three,  or 
more,  semi-steel  chains  equipped  with  roller  supports 
in  each  link.  These  V-shaped  rollers  run  on  steel 
tracks  that  support  the  grate  surface  in  perfect  align- 
ment and  prevent  weaving  and  buckling.  The  aim 
has  been  to  produce  a  steady  travel  and  thus  prevent 
the  sifting  of  fine  coal  and  provide  a  maximum  pro- 
tection to  the  grate  surface. 

Another  feature  of  design  is  the  absence  of  projec- 
tion of  any  member  of  the  grate  surface  upward  into 
the  fuel  bed. 
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The  grate  surface  is  driven  through  a  train  of  spur 
gears,  or  through  a  worm  and  wheel  drive.     In  either 


ERAHV    TKAVKI.I.IXC 


construction  the  speed  of  the  stoker  is  readilx 
changed  by  changing  the  number  of  teeth  that  the 
driving  pawls  engage  at  each  stroke. 

The  frame  of  the  stoker  is  either  of  heavy  cast  iron 
parts  or  structural  steel  depending  upon  the  size  and 
conditions  of  installation. 

These  stokers  are  usually  installed  in  conjunction 
with  the  Brady  flat  arch,  another  product  of  the 
same  company. 


Internationa!  Water  Softener 

IpHE  principle  of  water  softening  is  to  introduce 
^       chemicals  (hydrated  lime  and  soda  ash  are  niosl 
commonly  used  J   into  boiler  feed  water  as  it  enters 
a  mechanical  device  or  tank  known  as  the  softener. 
Through  chemical  reaction  the  scale-forming  mate- 
rial is  precipitated  to  the  bottom  of  the  tank  in  the 
form  of  a  sludge.    It  is,  of  course,  necessary  that  the 
chemicals  be  thoroughly   mixed  with   the  incoming 
water.     The   International    Filter  Company  of   Chi- 
cago,   Illinois,    has    recently    brought    out    the    filter 
shown   in    Figure 
I.     It  has  an  au- 
tomatic control  in 
t  h  e    interior    of 
the    main    soften- 
ing   tank.      T  h  e 
water    admission 
is    under    a    float 
control     so     a  r  - 
ranged     that    the 
rate  of  flow  is  the 
same      regardless 
of     the     pressure 
on    the    s  u  p  p  1  y 
line.       The     raw 
water    and    t  h  e 
softening    chemi- 
cals are  measured 
so   that   a    prede- 
termined ratio  be- 
tween  the   two   is 
constantly     main- 
tained. 

Referring      t  o  hi,,  i.    «.\tkk  fii.tkk  a.m)  souk.nkr 


Figure  2  the  raw  water  enters  through  pipe  ^4,  and  dis- 
charges into  the  reaction  chamber  E  through  a  deflect- 
ing elbow  at  B 
and  the  orifice  G. 
It  here  meets  the 
stream  of  lime 
and  soda  ash  so- 
lution, as  this  is 
discharged  at  an 
angle  the  mixture 
i>  forced  against 
the  wall  of  the 
circular  reaction 
chamber  in  such 
a  way  as  to  main- 
tain a  stirring  or 
whirling  motion 
in  Its  downward 
course.  This  mo- 
tion insures  the 
thorough  mixing 
of  water  a  n  d 
chemicals  —  the 
chemical  reaction 
taking  place  in 
the  reaction 
chamber.  The 
sludge  settling  in 
the  bottom  of  the 
tank  is  blown  out 
at  intervals 
through  pick-up 
[lipes  and  t  h  e 
sludge  valve  P. 
The     softened 

FIG.    2.       IXTERIOR    VIEW    OF    WATER    FILTER         W    a    t    C    r       whicll 
AND    SOFTENER  ^.j^gg    J^    ^j^^    ^^-^ 

tank  usually  has  a  cloudy  appearance  due  to  the  pres- 
ence of  particles  just  on  the  point  of  settling.  For 
this  reason  the  softened  water  is  passed  throusrh  a 
filtering  apparatus  which  removes  not  onlv  these 
particles,  but  also  the  last  trace  of  suspended  matter. 

The  lime  and  soda  ash  are  placed  in  the  chemicJ 
feed  tank  on  top  of  the  softener.  The  tank  is  then 
filled  with  water  from  the  supply  pipe  K.  Inside  of 
the  tank  arc  plow  shaped  agitators.  These  are  drnen 
by  a  small  motor  through  a  worm  gear  reduction. 

The  orifice  G  is  of  such  size  that  it  will  discharge 
exactly  the  quantity  of  water  the  softener  is  built  to 
handle.  Each  end  agitator  carries  a  chemical  meas- 
uring cup.  In  passing  over  a  collector  funnel  the 
cujjs  discharge  a  fixed  quantity  of  chemicals.  Any 
excess  of  chemicals  that  this  cup  picks  up  is,  bv  its 
I'onstruction,  dropped  back  into  the  tank. 

As  the  cups  are  rigidly  affixed  to  the  agitators,  the 
amount  of  chemical  feed  is  always  the  same  regard- 
less of  the  depth  of  liquid  in  the  chemical  tank.  The 
..pcning  into  each  cup  is  covered  by  a  screen  to  keep 
out  all  particles  not  in  solution.  The  chemical  cups, 
■  ollector  funnel  and  agitators  are  all  made  of  cast 
iron  to  withstand  the  action  of  the  chemicals  em- 
ployed. 

The  filtering  ai)i)aratus  is  so  arranged  that  it  filters 
the  water  downward  through  a  bed  of  washed  and 
graded  sand  which  rests  on  layers  of  gravel.  The 
filtered  water  is  collected  in  the  sand  valve  system 
below  the  gravel  bed,  and  from  there  it  is  discharged 
iuough  the  outlet  valve  to  its  destination.  The  filter 
IS  detached  so  that  it  may  be  jdaced  at  any  point  in 
the  feed  line. 
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SMALL    tools,    gag'es,    dies,    etc.,    must    be    perma- 
nently  marked   for  a   number  of   reasons,  as  to 
indicate  size,  date,  joli  nundn-r.  part  nund)er,  inspec- 


THE     ELECTRO     STVUIGKAFH     IN     USE 

tors'  initials,  owners'  name,  and  the  like.  An  elec- 
tric instrument  for  this  purpose  is  known  as  the 
"electro  stylograph"  and  is  manufactured  by  the 
Electro  Stylograph  Company,  New  York  City.  The 
illustration  shows  the  instrument  in  use,  being  con- 
nected to  an  ordinary  electric  light  circuit.  The 
writing  is  done  with  a  stylus,  and  thereby  does  away 
with  any  possibility  of  damage  from  blows  as  in  the 
common  method  of  marking.  It  is  claimed  that  the 
writing  produced  by  this  instrument  is  permanent 
and  that  it  cannot  be  removed  without  machining 
away  the  surface. 


Jsrinm.g§ 

npHE  Nash  Engineering  Company,  of  Norwalk,  Con- 
^  necticut,  has  placed  on  the  market  the  Jennings 
turbine  vacuum  and  low  pressure  boiler  feed  pump,  for 
removing  air  and  water  from  steam  heating  systems  and 


NEW    TURBINE    VACUUM    ANll    LUVV-PlUiSSURE    PUMP 

returning  this  uater  to  a  boiler  or  hot-well.  The  gen- 
eral construction  of  the  pump  is  shown  in  the  accom- 
panying illustration.  It  consists  of  two  independent 
turbine  units,  an  air  pump  and  a  water  pump,  combined 
in  one  casing  with  both  inpellers  mounted  on  the  same 
shaft.  One  unit  continuousl\-  exhausts  air  and  vapors 
from  the  heating  system,  and  the  other  removes  the 
condensate  as  it  accumulates.  The  condensed  water  is 
delivered  against  the  boiler  pressure  and  the  air  and 
■\apor,  representing  approximately  four-fifths  of  the 
volume  handled,  are  delivered  to  the  atmosphere  with- 
out back  pressure. 


The  rotor  of  the  air  pumji  is  in  hydraulic  balance  and 
revolves  freely  with  large  clearances  in  an  elliptical 
casing  filled  with  water.  This  water,  turning  with  the 
lotor  and  constrained  to  follow  the  casing  by  centrifugal 
force,  alternatingly  recedes  from  and  is  forced  back 
mto  the  rotor,  twice  in  a  revolution.  As  the  water 
recedes  from  the  rotor  it  draws  in  air  through  the  inlet 
ports.  When  the  water  is  forced  back  into  the  rotor 
by  the  converging  casing,  the  air  is  first  compressed  and 
then  discharged  through  the  outlet  ports. 

The  water  unit  is  a  centrifugal  pump  specially  de- 
signed to  give  high  efficiency  on  either  hot  or  cold 
water  and  to  unload  when  not  handling  water.  It  is 
supplied  v»fith  an  enclosed  bronze  impeller  and  has 
lenewable  sealing  rings.  There  is  no  contact  between 
the  impeller  and  the  pump  casing. 


L 

OXQUESTIONAE^d.Y  the  factory  lunchroom  has 
proved  itself  worthy,  but  the  matter  of  its  eco- 
nomic operation  is  by  no  means  completely  established. 
Many  such  a  lunchroom  is  being  operated  today  at  a 
loss  to  the  management,  although  perhaps  every  indus- 
trial plant  that  has  one  of  these  necessary  adjuncts  to 


FACTORY    KITCHEN,    WITH    CAS    RANCE.    GAS    BROILER,    BAIN    M.\RIE 
JARS    .\.ND    WORK   T.\BLE 

their  employees'  maintenance  service  claims  that  it  is 
trying  to  operate  at  a  profit.  Yet  there  are  enough  of 
these  rooms  which  are  lieing  operated  without  loss  to 
prove  that  these  conditions  can  prevail. 


1  aCTORV    KITCHEN    ARRANGEMENT 

Probably  the  first  thing  to  consider  is  the  equipment. 
It  is  possible  for  the  factory  owner  to  get  expert  ad- 
vice  in   regard   to  the  utilities   that  he   should   install. 
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Hotel  and  restaurant  outfitting  firms  have  experts  whose 
business  it  is  to  know  even,-  detail  of  the  factory  hmch- 


PLAX    AND    ARRANGEMENT    OF    FACTORY    RESTAURANT 

room  proposition.     The  most  recently  installed  factory 
lunchrooms  are  using  as  high-grade   ec|ui[iment   as   we 


or  wire  frame  work  being  the  more  common.     How- 
ever, some  factories  use  the  cheaper  all-wood  chairs. 

In  other  installations  it  has  been 
found  desirable  to  use  stools  at  the 
tables  instead  of  chairs.  These  are 
usually  fastened  to  the  floor  much  the 
same  wa\-  as  the  lunch  counter  stools. 
There  are  also  types  of  stools  that  can 
be  folded  back  under  the  tables. 

Special  attention  in  lunchroom 
equipment  should  be  given  to  the  mat- 
ter of  service.  Instead  of  a  steam 
table  20  feet  long,  the  average  factory 
table  is  only  from  6  to  8  feet  long.  The 
factoiy  lunchroom  only  does  business 
at  a  certain  hour  and  for  that  reason 
does  not  keep  food  hot  so  long  as  in  a 
restaurant.  Eiecause  the  service  is 
confined  to  a  short  period  it  is  neces- 
sary that  it  should  be  very  quick,  for  that  reason  it  is 
usually  best  to  plan  on  double  service.  In  case  the  fac- 
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find  in  the  average  commercial  lunchroom  or  cafeteria. 
This  means  that  the  counter  frames  are  of  metal  faced 
with  glass  and  with  glass  tops,  or  perhaps  faced  with 
white  porcelain  and  enameled  steel  and  glass  tops.  The 
sanitarx-  advantages  of  such  materials  is  at  once  appre- 
ciated.    Oftentimes  the  same  kind  of  equipment  is  put 


lory  desires  to  furnish  coffee  and  milk  to  employees 
who  bring  their  own  lunch,  this  kind  of  serxice  should 
be  provided  separately. 

Steam  tables  are  usually  made  of  copper  bodies  and 
German  silver  tops.  Salad  pans  are  of  similar  con- 
struction. 

Turning  now  to  the  kitchen  equipment  this  should 
bo  as  substantial  as  that  in  use  in  a  good  hotel  or  restau- 
rant, but,  of  course,  should  be  selected  and  arranged 
to  care  for  the  particular  demands.  The  factory  res- 
taurant or  lunchroom  service  is  what  might  be  called 
"family  style."  So  the  kitchen  layout  should  conform 
to  what  is  known  as  bulk  service  rather  than  care  for 
a  large  number  of  separate  orders.  Included  should 
be  the  ranges,  steam  kettles,  vegetable  steamers,  work 
tables.  Bain  Maries  and  a  dish-washing  machine.  Two 
refrigerators  will  probably  be  necessary,  a  large  one 
for  storage  and  a  smaller  one  for  the  i)antry.  If  the 
lunchroom  does  its  own  baking,  a  bakeshop  refrigerator 
will  also  be  needed.  The  bakeshop  equipment  would 
be  a  large  y)ortal)le  bake  oven,  baker's  table,  pastry  ket- 
tle, cake  mixing  machine  and  other  articles  of  general 
C(|uipment. 

The  illustrations  show  a  few  ty])ical  installations. 
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in  for  the  tables.  The  size  of  the  average  table  for 
lunchroom  purposes  is  30  inches  wide  and  from  4 
to  10  feet  long.  Two  running  feet  of  table  on  a  side 
is  necessary  to  seat  one  person. 

Various  types  of  chairs  are  in  use,  those  of  bent  wood 


The  semi  annu.d  mtctnip  of  the  American  Gear 
Manufactur<.rr<  A:-.^oci.iti..n  will  be  held  at  the  Onon- 
daga Hotel.  Syracuse.  New  York,  Sci)tcmbci-  19  to  jr. 
A  series  of  highly  interesting  discussions  may  he  ex- 
pected from  this  convention. 
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The  x\merican  Bronze  Corporation  has  completed  an 
addition  to  its  plant  at  I'.erwyn,  Pa,  which  will  triple 
the  capacit\-  of  this  firm  for  the  output  of  Xon-Gran 
Bearing  ]!ronze. 

The  Armstrong  Cork  Co.,  Pittsburgh,  Pa.,  have  re- 
cently put  out  a  small  folder  dealing  with  the  applica- 
tion of  Nonpareil  Insulating  Brick  to  furnaces  and 
ovens. 

j\lr.  Robert  Mawson,  formerly  partner  Mawson 
Brothers,  Providence,  R.  I.,  has  recentl>  taken  up 
the  responsibilities  of  publicity  manager  for  the  Quig- 
le\   ITirnace  .Specia't-r-  Co.,  Inc..  of  New  York. 

*  *      *      ^ 

The  Steel  City  Electric  Co.,  Pittsburgh,  Pa.,  has  re- 
cently issued  Catalog  No.  ^t,,  which  takes  the  place 
of  separate  bulletins  formerly  put  out  by  this  firm.  In 
this  complete  catalog  are  listed  and  described  the  com- 
plete line  of  electrical  fixtures  and  fittings. 

*  *     *     * 

The  Automatic  Transportation  Co..  Buffalo.  X.  Y., 
have  issued  an  attractive  48-page  catalog  devoted  to  in- 
dustrial inter-plant  transportation,  showing  the  appli- 
cation of  various  trucks  and  tractors  to  many  different 
kinds  of  material  handling. 

Mr.  Frank  L.  W'url,  has  recently  been  promoted  to 
the  position  of  sales  engineer  of  the  Remy  Electric 
Company,  Detroit,  Michigan.  For  a  number  of  years 
he  has  been  connected  with  the  de\elopments  of  this 
firm,  having  had  charge  of  their  research  laboratories. 

Mr.  G.  Charter  Harrison,  chartered  accountant  and 
industrial  engineer,  is  successor  to  the  firm  of  Baker, 
Sutton  and  Harrison,  New  York  City.  Mr.  Harrison 
will  specialize  in  the  design  of  coordinated  planning  and 
production  sxstems.  His  address  is  31  Nassau  Street, 
New  York  City. 

The  Alpha  Portland  Cement  Co.  is  issuing  a  series  of 
information  and  service  sheets  showing  details  of  con- 
crete workingmen's  houses.  Typical  floor  plans  and 
exterior  views  are  included,  together  with  all  the  de- 
tails of  framing  and  arrangement  of  the  concrete  and 
wooden  members. 

The  Chicago  Pneumatic  Tool  Company.  Chicago, 
Illinois,  announces  the  appointment  of  Mr.  L.  C. 
Sprague  as  special  representative  in  connection  with 
the  sale  of  pneumatic  tools  to  railroads.  Mr.  Sprague 
was  formerly  connected  with  the  company  but  more 
recently  has  been  connected  with  the  Railroad  Depart- 
ment of  The  H.   W.  Johns-Manville  Company. 

The  National  Pipe  Bending  Company,  of  New  Haven, 
Conn.,  announces  that  it  has  just  entered  into  an  agree- 
ment with  Franklin  Williams,  Inc.,  39  Cortlandt  Street, 
New  York  City,  to  act  as  its  representatives  in  New 
York  City  and  vicinity.  Mr.  F.  N.  Currier  is  presi- 
dent of  the  company  and  Mr.  E.  T.  Franzen,  secretar\ 
and  treasurer. 

The  W'il.son-Maeulen  Compan)-,  781  East  142nd 
Street,  New  York,  has  just  issued  its  twelfth  catalogue 
on  pyrometers  Twenty-four  pages  are  devoted  to  illus- 
trations of  the  instruments  themselves,  diagrams  of  their 
graduations,  and  descriptions  of  their  construction  and 
use.  In  addition  to  the  instruments  a  number  of  pages 
are  demoted  to  thermocoujiles  and  pryometer  accessories. 


'J'he  W'idney  Compan}-,  Chicago,  Illinois,  has  recently 
issued  a  little  booklet  called  "Uncle  Sam's  Wars  and 
His  War  Presidents"  It  is  small  enough  to  be  easily 
carried  in  the  vest  pocket,  and  in  addition  to  giving  the 
information  that  its  title  indicates,  it  shows  the  reasons 
for  the  entrance  of  his  counry  into  the  present  war  and 
summarizes  the  outstanding  facts  of  our  first  year  at 
war.    This  booklet  is  sent  gratis  to  whoever  will  apply. 

Mr.  Joseph  L.  Hardig,  for  several  years  with  the 
Curtis  Advertising  Company,  Detroit,  has  been  ap- 
pointed director  of  advertising  of  the  Remy  Electric 
Company,  of  Detroit.  Mr.  Hardig  will  direct  the  na- 
tional, trade  pa[)er  and  newspaper  advertising  of  his 
company,  which  is  a  member  of  the  United  Motors 
Corporation.  He  will  also  have  charge  of  the  direct  ad- 
vertising to  manufacturers  and  engineers  in  the  auto- 
motive industry. 

The  English  publishing  house  of  Sir  Isaac  Pitman 
&  Sons,  Ltd.,  has  recently  purchased  all  the  existing 
copyrights  of  the  numerous  scientific  and  technical 
books  previously  issued  by  Messrs.  ^\'hittake^  & 
Company  of  London.  In  the  future  the  American 
agency  for  these  works  will  be  controlled  by  Isaac 
Pitman  &  Sons,  2  West  45th  Street,  New  York.  This 
series  includes  works  relating  to  airplanes,  subma- 
rines, wireless  telegraphy,  etc. 

The  Leeds  &  Xorthrup  Co.,  of  Philadelphia,  Pa.,  have 
just  issued  catalog  87,  devoted  to  the  Potentiometer 
System  of  Pyrometry  and  Temperature  Control.  Its 
sixt\-  pages  show  numerous  applications  of  the  heat 
measuring,  indicating  and  control  systems  as  apjilied 
in  many  kinds  of  industry.  Space  is  also  devoted  to  a 
complete  description  of  the  various  types  of  instru- 
ments, and  specimen  curves  are  given  for  the  record- 
ing types. 

"Higher  Efficiency"  is  the  title  of  a  24-page  booklet 
devoted  to  "Estes  Sei"vice"  and  published  by  L.  \'.  Estes, 
Inc.,  Chicago.  The  slogan  inscribed  on  the  opening 
page  is  "Estes  Service  Lifts  Business  Industries  to  a 
Higher  Plane  of  Profits."  The  following  pages  are 
de\()ted  to  the  qualifications  of  Mr.  Loring  \'.  Estes, 
liead  of  the  organization,  a  description  of  his  policy, 
his  staff,  and  his  ser\ice — the  latter  being  sub-divided 
under  two  heads  "Factory  Efficiency"  and  "Industrial 
Accounting." 

The  Carlyle  b^hnson  Machine  Co..  Manchester.  Conn., 
announce  the  publication  of  a  catalog  showing  the  ap- 
plication of  the  Johnson  Friction  Cluch  in  machine 
building.  Most  of  the  illustrations  show  machine  tools, 
although  a  few  are  taken  from  the  woodworking  field 
and  still  others  show  a  printing  press  and  textile  ma- 
chinery applications.  A  feature  of  the  arrangement  of 
the  pages  is  the  publication  in  facsimile  of  a  letter  from 
the  manufacturer  of  each  one  of  the  machines  illus- 
trated. 

The  .\d\ance  Felt  Specialty  &  Cutting  Co..  Chicago, 
Illinois,  has  issued  a  booklet  entitled  "A  New  Era  In 
the  Industrial  Arts."  It  is  devoted  to  the  theory  and 
principles  of  the  \Mdeney  resiliometer.  It  shows  the 
construction  of  this  instrument,  how  it  is  used,  and 
gives  a  means  of  establishing  standard  sjiecifications 
for  compressible  material.  The  booklet  will  be  of 
interest  to  any  industrial  executive  who  comes  in  con- 
tact with  the  specification,  purchase  or  use  of  such  ma- 
terials as  felt,  rubber,  leather,  paper  and  the  like. 
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The  following  pages  form  a  descriptive  index  to  the 
leading  and  special  articles  of  permanent  value  pub- 
lished currently  in  the  Transactions  of  all  the  important 
engineering  societies  of  both  Europe  and  America,  and 
in  dl  the  leading  engineering  journals  of  the  world 
in  the  English,  French,  Dutch,  Italian  and  Spanish 
(i)   The  title  of  the  article, 

(2)  The  name  of  its  author, 

(3)  A  descriptive  abstract. 


languages,  as  far  as  possible  on  account  of  war. 
The  term  descriptive  is  used  because  the  definite  pur- 
pose of  each  index  note  is  to  indicate  clearly  the  char- 
acter and  purpose  of  the  article  or  paper  described:  and 
with  that  in  view  we  give  the  following  essential  mfor- 
nintion  about  every  publication: 

(4)  Its  length  in  words, 

(5)  Where  published, 

(6)  When   published, 
(7)    JVe  supply  the  article  itself,  if  desired. 

t^  The  full  text  of  every  article  described  in  the  Index  Section  of  Industrial  Management,  where  also 
Index,  together  with  all  its  illustrations,  can  usually  be  the  full  titles  of  the  principal  journals  indexed  are 
supplied  by  us.     The  Explanatory  Note  is  given  in  the     given.   This  list  is  subject  to  change  from  time  to  time. 

Note. — The  Index  is  conveniently  classified  into  the  possible,   within  a   few   minutes'   time  each  month,   to 

larger  divisions  of  engineering  science,  to  the  end  that  learn  promptly  of  every  important  article  published  any- 

the  reader  may  quickly  turn  to  what  concerns  himself  where  in  the  world,  in  any  language,  upon  the  subjects 

and  his  special  branches  of  work.     By  this  means  it  is  claiming  one's  special  interest. 

^  Divisions  of  The  Engineering  Index 
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EDUCATION 

Business 

Business  Training  at  the  Universities 
(87404  A).  2000  w.  Engr — June  14, 
1918.  What  has  been  done  at  Cam- 
bridge, Oxford.  Leeds,  Sheffield,  Man- 
chester, Birmingham,  Liverpool,  etc. 
Crippled  Soldiers 

See  same  heading  under  Welfare  and 
Safety. 
Drawing  Room 

Training  Women  for  the  Drawing 
Room  (87324  A).  Howard  W.  Dunbar 
and  W.  E.  Frceland.  Ills.  2500  w. 
Iron  Age — July  4,  1918.  Successful 
methods  employed  by  Norton  Grinding 
Co.  Teaching  system  and  results. 
Employers 

Education  of  Employers  (87262). 
Walter  N.  Polakov.  Address  before 
N.  A.  S.  E.  of  N.  Y.  City.  Charts.  2500 
w.  Natl  Engr — July,  1918.  What  every 
employer  should  know  and  practice. 

Engineering     Council:     Its     Progress 
and  Aims  (87574  A).     Alfred  D.  Flinn. 
8  pp.     E  Cb  St  L,  Jl— May-June,  1918. 
Service  performed  and  its  obligations. 
Engineers 

Safety  and  Welfare  Work  in  the  En- 
gineer's Education  (87309  A).  George 
H.  Fellows.  (Abstract.)  Also  discus- 
sion. 3000  \v.  A  S  M  E,  Jl — June,  1918. 
Gives  schedules  adopted  by  the  faculty  of 
Carnegie  Tech..  and  other  information. 

Army  Engineer  School  in  France 
Standardizes  Work  in  the  Field  ^87624). 
Robert  K.  Tomlin,  Jr.  Ills.  4000  w. 
Eng  News-Rcc — July  18,  1918.  Serial, 
1st  part.  Gives  courses  of  training  to 
men  recommended  for  commissions. 


Training  Engineer  Officers  for  the 
Army  at  Camp  Lee  (87312).  Frank  C. 
Wight.  Ills.  2500  w.  Eng  Nevifs-Rec 
— July  4,  1918.  Fitting  men  for  over-sea 
service. 

Glass 

Sheffield  Universitj^'s  Glass  Depart- 
ment (87403  A).  Ills.  1500  w.  Engr — ■ 
June  14,  1918.  The  part  it  has  played  in 
the  revival  of  the  glass  industry,  made 
necessary  by  the  war. 

Laboratory 

LTnstituto  Scientifico-Tecnico  Er- 
nesto Breda  (87704  B).  N.  Parravano. 
Ills.  2300  w.  Industria — May  15,  1918. 
Industrial  research  laboratory  of  Er- 
nesto Breda,  in  Milan.  Apparatus, 
equipment  and  work  accomplished 
there. 

Marine 

Engineering  Education  as  Applied  to 
Xaval  .'\rchitccture  and  Marine  Engi- 
neering (87198  A).  II.  A.  Everett.  4500 
w.  Am  Soc  Mar  Dftn,  Jl — .'\pril,  1918. 
Critical  discussion  of  courses  estab- 
lished. 

Natural  Science 

Position  of  Natural  Science  in  the  Ed- 
ucational System  of  Great  Britain 
(87720  .'\).  1400  w.  Nature — June  6. 
1918.  Report  of  a  British  committee, 
with  recommendations. 

Research 

Cooperation  in  Industrial  Research 
(87616  A).  6000  w.  Iron  .\ge — July  18, 
1918.  Views  and  achievements  of  lead- 
ing workers. 

Organization    of   Industrial    Research 
(87316).    2500  w.    Eng  News-Rcc — July 
4,  iQrS.     .'\ims  of  research  organization 
and  tlic  needs. 
To  avoid  error,  please  order  by  title  and  number 


War  Activities  of  the  National  Re- 
search Council  (87686  D).  George  El- 
lery  Hale.  26  pp.  A  I  E  E,  Pro— July, 
1918.  An  account  of  the  development 
and  work  of  the  Council. 
Vocational  Training 

The  Evolution  of  National  Systems  of 
Vocational  Re-education  for  Disabled 
Soldiers  and  Sailors  (87464  N).  Doug- 
las C.  McMurtrie.  Ills.  Also  bibliog- 
raphy. 310  pp.  Gov  Print  Off,  Bui.  No. 
15 — May,  1918.  The  organization  and 
methods  evolved. 

Getting  Skilled  Men  by  Making  Them 
(87365).  Ills.  1500  w.  Auto  Ind— July 
4,  1918.  What  the  Norton  Grinding  Co. 
is  doing  to  counteract  present  labor  con- 
ditions. 

FINANCE  AND  COST 
Barometric  Costs 

How  to  Find  and  Use  Barometric 
Costs  (87779  A).  C.  W.  Starker.  2000 
w.  Ind  Man — Aug.,  1918.  Method  of 
charting  cost  figures  in  order  to  show 
how  changes  in  cost  of  material,  labor, 
etc.,  will  influence  the  finished  cost  of 
any  unit. 
Business  Problems 

Sees  .Serious  Business  Problems 
Ahead  After  War  (87500").  W.  S.  Kics. 
From  address  at  Chicago  on  June  17th. 
3500  w.  Eng  News-Rcc — July  II,  1918. 
Discusses  plans  for  the  future  of  .\mcr- 
ican  business. 
Cost  System 

Lot  Cost  System  in  Making  Winches- 
ter Guns  (87326  A).  W.  E.  Freeland. 
Ills.  1500  w.  Iron  Age — July  4,  1918. 
Some  of  the  cost  forms  used.  Bonus 
payments  to  machine  adjusters  and  in- 
structors. 

only. 
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A  Simple  Flexible  Cost  System  (87780 
A).  G.  W.  Greenwood,  i^oo  \v.  Ind 
Man — Aug.,  1918.  Outlines  a  method  of 
charging  up  items  of  cost  to  show  each 
one  at  a  glance  with  a  mininuim  amount 
of  bookkeeping. 
Power  Cost 

The  High  Cost  of  Power  (87778  A). 
C.  M.  Garland.  2200  w.  Ind  Man— 
Aug.,  1918.  Shows  that  faulty  design 
and  arrrangement  of  apparatus  are  fre- 
quently c;u.tx-s  of  excessive  costs  for 
power  production. 
Steel  Dumping 

See  same  heading  under  Regulation. 

Trade 

American  Trade  Possibilities  in  the 
Far  East  (87511).  Edward  B.  Bruce. 
3500  w.  Ry  Age— July  12,  1918.  (Sec. 
2.)  Discussion  of  present  conditions 
and  the  future  outlook. 

Britain's  After-War  Trade  Policy 
(87526).  2500  w.  Naut  Gaz— July  I3> 
igi8.  Discusses  preferential  tarififs,  coal 
exports,  and  commercial  relations  with 
enemy  countries. 

Trade  After  the  War  (87548  A).  Also 
editorial.  3800  w.  Engng— June  21, 
1918.  Findings  of  the  departmental 
committee  appointed  by  British  Board 
of  Trade  to  consider  the  position  of  the 
engineering  trades. 

Japan's  Growing  Trade  (87363).  Dr. 
Minoru  Oka,  in  The  Japanese  Mag. 
1200  w.  Naut  Gaz— July  6,  1918.  Re- 
markable progress  in  recent  years. 

Trade  Economy  in  Relation  to  Aus- 
tralian Defence  (87487  A).  W.  L. 
Raws.  3300  w.  Anst  Min  Stan — June 
6,  1918.  Digest  of  a  lecture  at  the 
United  Service  Institute.  .Melliourne.  Aus- 
tralia. 
Wages 

A  Method  for  a  Compensated  Wage 
by   Index   Numbers    (87596  A).     L.   K. 
Comstock.    21  pp.    Jl  Actcy— July,  1918. 
Explains  method. 
■War  Budget 

The  Making  of  a  War  Budget  (87681 
D).     27  PP-     An  Am  Acad — July,   1918. 
Four  articles  by   different  authors   dis- 
cussing how  to  pay  for  the  war. 
■War  Debt 

Some  Cheering  Thoughts  on  the  War 
Debt  (87509).     John  G.  Lonsdale.     1800 
w.     Ry   Age— July    12,    1918.     (Sec.   2.) 
Future  business  is  bright. 
MANAGEMENT 

Cooperation 

Oliver  Iron  Mining  Co.  Adopts  Labor 
Cooperation    Policy    (87258).      2200    w. 
Eng  &  Min  Jl — June  29,  1918.     Outlines 
the  "mutuality  plan"  adopted. 
Efficiency 

The  War  as  a  Supreme  Test  of  the 
Efficiency  of  Business  Management  and 
of  Labor  (87586  A).  Edward  N.  .Hur- 
ley. II  pp.  La  Eng  Soc,  Pro — June, 
1918.  Address,  at  Philadelphia,  before 
the  National  Coal  Assn. 

Payment  by  Results:  A  Psychological 
Factor  in  Workshop  Efficiency  (87337 
A).  Alex.  Ramsay.  2500  w.  Engng — 
May  31,  1918.  Discusses  results  from 
various  systems  of  payment. 
Employment 

Methods    of    an    Employment    Office 
(87785  A).     C.  S.  Rossy.     1200  w.     Ind 
Man — .\\\%.,  1918.     Outlines  a  successful 
system. 
Foremen 

Getting  the  Foreman's  Coi>peration 
(87782  A).  William  F.  Johnson.  2200 
w.  Ind  Man— Aug.,  1918.  The  problem 
of  the  relationship  between  the  foreman 
and  the  employment  manager  is  dis- 
cussed. 
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Industrial  Policy 

After  the  War  (87719  A).  H.  Louis. 
1000  w.  Nature — June  6,  1918.  Report 
of  British  committee  on  Commercial 
and.  Industrial  Policy  after  the  war. 

Labor 

Works  Committees  (87723).  3500  w. 
Times  Engng  Supp — June,  1918.  Re- 
port of  a  British  committee  on  joint 
committees  of  managers  and  workmen. 
Another  Source  of  Labor  Supply 
(87786  A).  Donald  A.  Hampson.  500 
w.  Ind  Man — Aug.,  1918.  Inmates 
from  institutions  of  correction,  and  the 
mildly  insane. 

Minimum  Turnover  in  Machine-Shop 
Labor  (87792  A).  Stanley  H.  Bullard. 
2000  w.  Iron  Age — July  25,  1918.  Prin- 
ciples which  have  guided  the  Bullard 
Machine  Tool  Co.  and  the  results. 

W'ages  and  Hours  of  Labor  in  Cotton 
Goods  Manufacturing  and  Finishing, 
1916  (87794  A).  255  pp.  U  S  Dept 
Labor,  No.  239 — April,  1918.  Rates  of 
wages  per  hour,  hours  of  labor  per 
week,  and  full  time  and  weekly  earn- 
ings, with  description  of  the  processes, 
etc. 

Why    Men    Leave   Their   Jobs    (87784 
A).      Henry   P.   Dutton.     2500   w.      Ind 
Man — Aug.,  1918.     Analysis  of  some  of 
the  reasons,  with  possible  remedies. 
Machine  Work 

Managing  Non-Repetitive  Work 
(87738  A).  Norman  Howard.  1500  w. 
Ind  Man— Aug.,  1918.  Standardization 
of  machine  work.  Planning  and  sched- 
uling special  operations. 
Managers 

Les  Hommes  Qu'il  Nou".  Faut  Pour 
L'Organisation  Du  Travail  (87707  C  + 
D).  P.  Pezen.  23000  w.  Revue  De 
Metallurgie-^May-June,  1918.  Detailed 
characterization  of  the  kind  of  men 
needed  for  leaders  in  industry. 

Under  New  Management — The  Man- 
ager (87745  A).  Charles  M.  Horton. 
4000  w.  Ind  Man— Aug.,  1918.  Last  ar- 
ticle of  a  series.  Requirements,  charac- 
teristics, habits  and  personality  of  the 
successsful  industrial  manager. 

Employing  the  Employment  Manager 
(87783    A).      2200   w.      Ind    Man — Aug., 
1918.     Critical  discussion  of  the  attitude 
of  employers  toward  managers. 
Man-Power 

Man-Power  Under  Scientific  Manage- 
ment (S7567  A).  Ills.  T4  pp.  Cis  Eng 
:\Ithly — June,  1918.  Investigation  of  the 
physical  capacity  of  man.  Necessity  of 
replacing  human  power  by  machinery. 
Manufacturing 

Relation  Between  Production,  Devel- 
opment and  Sales  (87776  A).  George  J. 
Kirchgasser.  900  w.  Ind  Man— Aug.. 
1918.  The  importance  of  factory  man- 
agers knowing  something  about  mar- 
keting. 
Negro  Labor 

Negroes  a  Source  of  Industrial  Labor 
(87749  A).  Dwight  Thompson  Farn- 
ham.  Ills.  5000  w.  Ind  Man — Aug., 
1918.  Conditions  and  problems  of  their 
successful  employment. 
Organization 

The  Spirit  of  the  Organization 
(87746  A).  William  Judson  Kibby.  2000 
w.  Ind  Man— Aug.,  1918.  Appeal  for 
better  understanding  between  employ- 
ers and  workmen  through  improvement 
in  aims  and  conduct  of  foremen. 
Piece  Work 

Piece  Work  System  in  Railway  Shops 
(S7438  A).  W.  J.  McClennan.  5000  w. 
Ry  Mech  Engr— July,  1918.  Orgarriza- 
tion  of  methods  for  determining  proper 
prices  and  of  the  forms  used. 
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Scientific  Management 

Science  and  .\dministration  (87718 
.\).  W.  A.  J.  O'Meara.  1500  w.  Na- 
ture— June  6,  1918.  Need  of  scientific 
methods  of  administration  in  industry. 
Influence  of  politics,  etc. 
Time  Studies 

Time  Studies  for  Rate  Setting  on 
Gisholt  Boring  Mills— II  (87775  A). 
Dwight  V.  Merrick.  1800  w.  Ind  Man 
— Aug.,  1918.  Tables  showing  results 
of  detailed  studies. 

A  Time  Study  of  Variable  Opera- 
tions (87743  -A).  Carle  M.  Bigelow. 
2500  w.  Ind  Man— Aug.,  1918.  Plan- 
ning the  piling  of  lumber  results  in 
greatly  increased  output  and  decreased 
labor  cost. 

REGULATION 

Agriculture 

Industrv  and  Agriculture   (87568  A). 
W.   G.   Cass.     7  pp.     Cas  Eng  Mthly — 
June,  1918.     Evils  of  specialization. 
Economy 

World  Need  for  Economy  in  Industry 
(87747  A).  W.  Rockwood  Conover. 
2000  w.  Ind  Man— Aug.,  1918.  A  call 
to  conserve  material,  labor  and  all  kinds 
of  efifort  to  hasten  recovery  from  war 
effects. 
Engineering  Materials 

The  Standardization  of  Engineering 
Materials  and  Its  Influence  on  the  Pros- 
perity of  the  Country  (87470  N  ).  John 
Wolfe  Barry.  "James  Forrest"  lec- 
ture, 1917.  Ills.  32  pp.  Instn  C  E.  Pro 
— May  2,  1917.  The  work,  past,  present, 
and  future  of  the  Engineering  Standards 
Committee. 
Engineers 

Socialism,  Unionism,  and  the  Engi- 
neer (8720^).  T.  Parke  Channing.  2000 
w.  Eng  &  Con— June  26,  1918.  Deals 
with  the  change  in  England  since  the 
war.  .  The  need  of  engineers  studying 
the  labor  problems. 
Industry 

Some  Problems  and  Suggestions  for 
the  Readjustment  of  Industry  (87599 
N).  David  Carnegie.  10  pp.  Can  Min 
Inst,  Bui— July.  1918.  Serial,  ist  part. 
Considers  how  to  secure  remunerative 
trade  without  unrestricted  competition 
in  the  present  number. 
Labor 

A  Prioritv  System  for  Labor  Recruit- 
ing (87325  A).  '  2000  w.  Iron  Age — July 
4,  1918.  Preferential  industries  to  be 
favored. 

Labor  and  Capital:  What  Do  They 
Want?  (87569  A).  F,  T.  Clapham.  5 
pp.  Cas  Eng  Mthly— June.  1918-  The 
demands  of  each:  the  need  of  their  join- 
ing hands. 

Labor  Efficiency  in  Winning  the  W^ar 
(87680  D).  46  pp.  An  Am  Acad— July, 
1918.  Eight  articles  by  authors  of  com- 
manding" positions  discussing  various 
phases  of  the  subject. 

The  Company  and  Its  Employees 
(87538).  Sidnev  J.  Jennings.  1200  w. 
Min"&  Sci  Pr— July  13.  1018.  Part  of 
presidential  address  at  Butte,  Mon. 
Origin  of  the  company  in  Roman  law: 
early  English  legislation;  methods  of 
correcting  abuses. 

The  Mission  of  the  LTnited  States  Em- 
plovment  Service  (876401.  James  A. 
Metcalf.  2000  w.  Mfrs  Rec — July  18. 
1918.  Explains  the  object  of  the  ser- 
vice. 

The  Problem  of  a'  Chinese  Labor 
•\rmy  (87327).  Courtenay  De  Kalb. 
2500  w.  Mfrs  Rec— July  4,  1918.  Prob- 
lems in  connnection  with  the  importa- 
tion of  Chinese  labor. 
only. 
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Minerals 

The  War-Minerals  Bill  (87419).  8000 
w.  Mill  &  Sci  Pr— July  6,  1918.  '  Testi- 
mony of  Walter  R.  Ingalls  before  the 
Committee  on  Mines  of  the  House  of 
Representatives. 
Organization 

Milwaukee's  Organization  for  War 
(87748  A).  Willits  Pollock.  2200  w. 
Ind  Man — Aug.,  1918.  Organization  of 
civic  and  industrial  activities  on  the  gen- 
eral staff  system. 
Public  Utilities 

Commission  Control  of  Utilities 
(87417).  O.  F.  Berr}-.  Read  before 
convention  of  U.  S.  Tel.  Assn.  4500  w. 
Telephony — July  6,  1918.  Deals  with 
telephone  interests  in  Illinois,  as  a  typ- 
ical state. 
Small  Industries 

The  Small  Industrj-  in  a  Democracy 
(87305  A).  George  H.  Haynes.  6500  w. 
A  S  M  E,  Jl — July,  1918.  Some  of  the 
advantages  of  small  industries,  and  re- 
quirements to  insure  their  protection 
and  opportunities  for  development. 
Steel  Dumping 

The    Economics    of    Steel     Dumping 
(87342   AV      1800  w.     Engng — May   31, 
191S.      Editorial    on    the    economics    of 
the  practice  as  pursued  by  Germany. 
Steel  Situation. 

Government  Steel  Requisitions  Arc 
On  Sate  Side  (87212).  W.  H.  Taylor. 
3000  w.  Eng  News-Rec — June  27.  1918. 
From  Chicago  address  before  confer- 
ence of  publishers  and  manufacturers. 
Considers  Russia  the  key  to  post-war 
trade. 
U.  S.  Railroads 

Is  It  Wise  to  Unify  the  Railways  Na- 
tionally? (87512).  Frank  W.  Noxon. 
2500  w.  Ry  Age — July  12,  1918.  (Sec. 
2.)  .\  studj^  of  the  aims  desirable  in 
any  re-organization  of  U.  S.  railways. 

The  Future  of  the  Railroads  of  the 
United  States  (87510).  F.  J.  Lisman. 
5000  w.  Ry  Age — July  12,  1918.  (Sec. 
2.)  A  suggestion  for  a  regional  system 
under  private  ownership  with  govern- 
ment representation. 
Women  Workers 

Improved  Equipment  Permits  Em- 
ployment of  Additional  Women  Work- 
ers (87652).  Ills.  2000  w.  Auto  Ind — 
July  18.  1918.  Lifting  devices  installed 
in  a  Detroit  shop  to  lighten  work. 


WELFARE    AND    SAFETY 

Accident  Prevention 

Accident  Prevention  Methods  That 
Work  (87744  A).  William  Lanikie.  600 
w.  Ind  Man — Aug.,  1918.  How  atten- 
tion to  minor  details  may  prevent  acci- 
dents. 

Accidents 

Accidents  in  the  Home  (87447).  2200 
w.  Trav  Stand — June,  1918.  Causes 
and  methods  of  prevention,  with  statis- 
tical data. 

W^orkshop  Accidents  (87727).  2000 
w.  Times  Engng  Supp — Jfune,  1918. 
Report  of  British  committee  on  health 
of  munition  workers. 

Crippled  Soldiers 

The  Duty  of  the  Employer  in  the  Re- 
construction of  the  Crippled  Soldier 
(87614  D).  Douglas  C.  McMurtrie. 
1500  w.  -Am  Soc  Ht  &  Vt  Engrs,  Jl— 
July,  1918.     Employers  patriotic  duty. 

Dust  Inhalation 

The  Effects  of  Dust  Inhalation  ^87359 
A).  J.  Scott  Haldane.  From  paper  be- 
fore Instn.  of  Min.  Engrs.  3500  w. 
Colly  Gdn — June  14,  1918.  Effect  on 
the  lungs;  process  of  elimination,  etc. 
.  Dust-Inhalation  In  Mines  (87728). 
27CO  w.  Times  Engng  Supp — Tune, 
1918.     Effect  on  health  of  miners  of  in- 

•  Iialing  dust  in  coal  mines. 

Efficiency 

The  Effect  of  Long  W':.rkin,g  Hours 
on  Industrial  Efficiency  (87651).  1600 
w.  Auto  Ind — July  18,  1918.  How  out- 
put has  been  increased  by  a  reduction  of 
hours  of  labor. 

Fatigue 

Hours  of  Labor  and  Fatigue  Elimi- 
nation (87566  A).  John  Holloway  r.nd 
S.  B.  Scotland.  9  pp.  Cas  Eng  Mthly 
— June,  1918.  Observations  based  on 
experience. 

Quarry  Accidents 

Accident  Prevention  in  Q'larrv  Oper- 
ation (87621),  William  H,  Baker.  2500 
w.  Eng  &  Con — July  17,  1918.  From 
an  address  before  the  National  Safety 
Council.  Work  of  the  Committee  on 
Safety  and  Welfare  at  the  Hannibal 
mills  of  the  Portland  Cement  Co. 

Safety 

New  York  Central  Safety-First  De- 
partment (87225).  3000  w.  Ry  Age — 
June  28,  1918.     Sketch  of  its  operation. 


Industrial  "Safety  First"  (87544  A). 
2200  w.  Eng  Rev — June,  1918.  The 
meaning  and  method  of  development  in 
Great   Britain. 

Safety  Engineers 

The  Safety  Engineer  (87308  A).  L. 
A.  de  Blois.  2500  w.  A  S  M  E.  Jl— 
July,  1918.  The  important  relation  of 
safety  engineering  to  other  brandies  of 
engineering. 

Sanitation 

The  Engineers'  Inteiest  in  Sanitary 
Legislation  (87575  A).  E.  J.  McCaust- 
land.  13  pp.  E  Cb  St  L.  Jl — May-June, 
1918.  Their  influence  in  promoting  pub- 
lic health  and  securing  more  effective 
sanitary  legislation. 

MISCELLANY 

Belgium 

.\  Possible  Contribution  to  Belgium 
(87790  A).  Editorial,  600  w,  Ind  Man 
— Aug.,  1918.  -A.  suggestion  for  the  fu- 
ture industrial  reconstruction  of  Bel- 
gium. 

Enemy   Property 

Enemy  Property  (87789  A).  Edi- 
torial. 600  \v.  Ind  Man — Aug.,  1918. 
What  enemy  property  includes  and  how 
it  must  be  managed, 

Japan 

Industrial  Japan  (87397  A).  3500  w. 
Engng — June  14,  1918.  The  importance 
of  its  coal,  iron,  steel,  and  shipbuilding 
industries. 

Ramsay 

Sir  William  Ramsay  (87679  B).  Rich- 
ard B.  Moore.  Ills.  27  pp.  Fkn  Inst, 
Jl — July,  1918.  Biographical  sketch, 
reviewing  his  work.  Also  bibliography 
of  his  work. 

Textile  Industry 

The  Textile  Industry  in  Relation  to 
the  War  (87306  A).  J.  E.  Rousmaniere. 
2000  w.  A  S  M  E,  Jl— July,  1918.  The 
needs  of  the  Government,  and  the  re- 
sponse of  the  industry  to  the  demands 
upon  it. 

V/ar 

.\n  Optical  War  (87533).  Ransom 
Pratt.  Address  before  the  Rotary  Club, 
San  Francisco.  1600  w.  West  Eng — 
July,  1918.  Part  played  in  war  by  field- 
glasses,  range-finders,  periscopes,  cam- 
eras, microscopes  and  other  optical  in- 
struments. 


AERONAUTICS 

Aeroplanes 

Some  Outstanding  Problems  in  Aero- 
nautics (87766  A).  Dr.  Durand,  2500 
w.  Engng — June  28,  1918,  Serial,  1st 
part.  Slightly  abridged  paper,  read  be- 
fore the  .'\eronauticaI  Soc.  of  Gt.  Brit- 
ain. Constructive  materials,  size,  de- 
sign, motive  power,  fuel,  etc.,  arc  dis- 
cussed. 
Aircraft 

International  .Aircraft  Standards 
(87484  B),  Charles  M,  Manly,  3000  w, 
S  A  E,  Jl— July,  1918,  Present  status  of 
standardization  work  on  materials  and 
methods. 

Report  on  Aircraft  Supply  of  Great 
Britain  and  Discussion  of  the  Difficul- 
ties Involved  in  Production  (87332). 
1500  w.  A  A  Wkly— July  8,  igi8.  Ex- 
tract from  1917  report  of  the  War  Cabi-' 
net   of   Gt.    Britain.      Difficulties   in    the 


Aviation 

Some  Fundamentals  of  .\viation 
(87773  A),  William  B,  Stout,  2200  vv, 
E  Cb  Phila,  Jl — July,  1918,  Engines 
and  performance  of  aeroplanes, 

Les  Nouveaux  Types  D' Avion s  .Mle- 
mands  (87712  B"),  Ills,  3300  vv.  Genie 
Civil — June  15,  1918.  New  types  of 
German  and  .\ustrian  machine,  now  in 
use. 
Bipl.-n-F 

Friedrichshafen  Bombing  Plane 
(87367).  700  w.  Auto  Ind — July  4. 
1918.  Details  of  one  of  the  latest  de- 
signs of  German  long  range  bombers. 

The  A.  E.  G.  Bombing  Biplane 
(87349  A).  Ills.  4000  w.  Engr — June 
7,  1918.  Notes  on  the  capabilities  and 
constructio-i  of  the  latest  Germm  aeri> 
plane. 

The  English  S.  E.  V.  A.  Singlc-Seater 
Fighter    (87333).      Ills.      1000  w.      A    A 
Wkly— July  8,    1018.     Detailed   descrip- 
way  of  obtaining  a  supply  of  aircraft.  tii'U. 
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Design 

The  Lateral  Dihedral  (87673^.  John 
G.  Hanna.  Ills.  4000  w.  .\  .A  Wkly — 
July  22,  1918,  Its  elementary  principles 
as  applied  to  design,  referring  to  W,  R. 
D,  .Shaw's  article. 
Engines 

Complete  Inspection  Procedure  for 
.Airplane  Engines  (87364).  P.  J.  Picci- 
rilli.  4000  w.  .Auto  Ind — July  4,  1918. 
.A  list  of  things  to  be  checked  under 
each  of  the  four  heads  of  inspection. 

The  180-H.  P.  Mercedes  .Aero  Engine 
(87340  .A).  Ills.  3000  w.  Engng — May 
31,  T918.  Report  issued  by  the  Ministry 
of  Munitions.  Conslructional  details 
and  test. 
Flying 

The  Medical  .Aspect  of  b'lying  (87369 
A).  2500  w.  Flying — ^July,  1018,  Ex- 
perts explain  the  conditions  to  be  met  in 
flying,  and  the  need  of  specially  trained 
medical  officers  to  ensure  fit  pilots  for 
the  service, 
only. 
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Present-Day  Problems  in  Aeronau- 
tics (87244).  W.  B.  Stout.  Ills.  5000 
w.  A  A  Wkly — July  i,  1918.  Read  be- 
fore the  S.  A.  E.  Problems  of  design 
and  construction,  and  of  landing. 
German  Planes 

German    Aircraft    (87730).       1000    w. 
Times  Engng  Supp — June,  1918.    A  new 
180   h.p.    Mercedes   motor   and   a   large 
bombing  plane. 
Nomenclature 

Airplane  Nomenclature.  Also,  War 
Airplanes  of  To-day  (87366).  Ills.  1500 
w.  Auto  Ind — July  4,  1918.  Serial,  ist 
part.  Names  of  different  types  of  planes 
used  in  warfare,  and  of  principal  parts. 
Propellers 

Predicting  Strength  and  Efficiency  of 
Airplane  Propellers  (87655).  F.  W. 
Caldwell.  Ills.  1800  w.  Auto  Ind — 
July  18,  1918.  Charts  and  formulae  for 
calculating  horsepower  absorbed  and 
torque  delivered  at  given  engine  and 
plane  speeds. 

Air  Propulsion  (87351).  Morgan 
Brooks.  Ills.  1800  w.  A  A  Wkly — July 
15,  1918.  Applications  of  the  super- 
speed  theory  as  it  relates  to  propellers 
and  blowers. 
Seaplanes 

American  Seaplane  to  Fly  the  Atlan- 
tic (87237).  Map.  3000  w.  Auto  Ind — 
June  27,  1918.  Rolls  Royce  equipped 
machine  carrying  three  men  probably 
will  go  via  Newfoundland  and  Azores 
in  September. 
Transatlantic  Flight 

Transatlantic  Flight  This  Year 
(87243).  3500  w.  A  A  Wkly— July  i, 
1918.  General  Brancker's  views  on 
ways  to  cross  the  ocean  in  transatlantic 
flight. 

Flight  Across  Atlantic  Should  Be 
Made  as  Soon  as  Possible  (87368  A). 
William  S.  Brancker.  Ills.  3300  w. 
Flying — July,  1918.  The  prospects  for 
a  successful  flight  considered  promis- 
ing. 

Offer  10,000  Planes  to  Fly  to  France 
(87331).  2000  w.  A  A  Wkly— July  8, 
1918.  Urges  the  undertaking  and  argues 
its  practicability. 

AUTOMOBILES 

Agriculture 

Steam  Ploughing  and  Cultivating 
Equipment  (87550  A).  Ills.  3300  w. 
Engr — June  21,  1918.  Details  of  mod- 
ern ploughing  engines  and  implements 
in  Great  Britain. 
Electric  Vehicles 

The  Electric  Vehicle  as  a  War  Meas- 
ure (87241).  James  H.  McGraw.  Ills. 
2500  w.  Elec  Wld — June  29,  1918.  Its 
part  m  the  nation's  transportation  prob- 
lem. 
Headlamps 

Report  of  the  1916-17  Committee  on 
Automobile  Headlamps  (87757  C).  90 
pp.  Ill  Eng  Soc,  Trans — July  20,  1918. 
Outline  of  the  problem:  requirements; 
optical  principles;  safety  limitations, 
etc. 
Ignition 

Magneto  Ignition  for  Farm  Tractors 
(87300  A).  J.  G.  Zimmerman,  with  dis- 
cussion. Ills.  3000  w.  S  A  E,  Jl — 
June,  1918.  Matters  of  importance  in 
the  proper  installation  of  magnetos  and 
the  principles  underlying  their  construc- 
tion. 
Lubrication 

A  New  Chassis  Lubrication  System 
(87653)-  Ills.  700  w.  Auto  Ind — July 
18,  1918.  A  scheme  by  which  oil  is  fed 
to  bearings  by  wicks. 


Motor  Transport 

Recent  Observations  in  France 
(87772  A).  David  S.  Ludlum.  3500  w. 
E  Cb  Phila,  Jl— July,  1918.  Popular 
account  of  a  trip  to  France  to  study 
motor  transport  service  of  the  army. 

Motor  Vehicles  in  Telephone  Work 
('87694).  Ills.  1800  w.  Telephony- 
July  20,  1918.  The  efficiency  of  power 
vehicles  with  special  bodies  and  equip- 
ment. Requirements. 
Ordnance 

Types  of  Ordnance  Vehicles  (87238). 
Ills.     1800  w.    .'\uto  Ind — June  27,  1918. 
Exhibits  at  Dayton  meeting  of  S.  A.  E. 
Shock  Absorbers 

Shock  .\bsorbers  for  Easy  Riding 
(87301  A).  Mark  H.  Landis, 'with  dis- 
cussion. Ills.  12000  w.  S  A  E,  Jl — 
June.  1918.  Requisites  of  an  ideal  shock 
absorber  and  essential  conditions  of  its 
design. 
Standardization 

Standardization  at  the  Semi-Annual 
Meeting  (87485  B).  Ills.  20  pp.  S  A 
E,  Jl — July,  1918.  Division  reports  as 
accepted  at  June  17th  meeting  of  the 
S.  A.  E. 
Tanks 

Tanks  Industriels  (87731  B).  H. 
Volta.  Ills.  2700  w.  La  Nature — June 
15,  1918.  The  "caterpillar"  principle  ap- 
plied to  industrial  tractors,  excavators 
and  other  machines. 
Tractor  Hitches 

Tractor  Hitch  Merits  Serious  Con- 
sideration (87239).  J.  Edward  Schip- 
per.  Ills.  2500  w.  Auto  Ind — June"27, 
1918.  Governs  tractive  ability  and  steer- 
ing, as  well  as  many  performance  char- 
acteristics. 
Tractors 

Larger  Engine  in  Happy  Farmer 
Tractor  (87654).  Ills.  1200  w.  Auto 
Ind — July  18,  1918.  Details  of  a  new 
model. 

Tractor  Friction  Transmissions 
(87302  A).  Charles  A.  Trask,  with  dis- 
cussion. Ills.  5000  w.  S  A  E,  Jl— 
June,  1918.  Description  of  friction 
transmission  types  and  their  applica- 
tions. 
Tractor  Wheels 

Rolling  Resistance  of  Tractor  Wheels 
(87299  A).  Amos  F.  Moyer,  with  dis- 
cussion. Ills.  4500  w.  S  A  E,  Jl — 
June,  1918.  Report  of  detailed  studies 
and  experiments. 
Trucks 

Applying  Engineering  Principles  in 
the  Design  of  Trucks  (87660).  Norman 
Litchfield.  1800  w.  Elec  Ry  Jl— July 
20,  1918.  Points  on  truck  loading  and 
the  mechanical  functions  of  the  parts. 

Trucks  Give  Express  Service  Between 
Cleveland  and  Akron  (87441  A).  Jt. 
seph  Husson.  Ills.  4000  w.  Com  Vhle 
— July  I,  1918,  Service  quicker  and 
cheaper  than  railroad. 

Transportation  by  Power  Trucks 
(87739  A).  Reginald  Trautschold.  Ills. 
4000  w.  Ind  Man — Aug.,  1918.  How- 
demands  of  industry  have  increased  the 
use  of  storage-battery  trucks.  Types, 
power  costs,  etc. 

Truck  Operating  and  Maintenance 
Costs  in  New  York  City  (87646  A).  Ills. 
1500  w.  Com  Vhle— July  15,  1918. 
Goodman's  system  produces  high  grade 
performance. 

Distribution  of  Truck  Weights 
(87523).  P.  M.  Heldt.  1700  w.  Auto 
Ind — July  II,  191S.  Analysis  of  the 
weights  of  component  parts,  worked 
out  on  a  percentage  basis,  and  showing 
variation   with  truck  capacity. 

Sec  also  Motor  Post,  under  Civil  En- 
gineering, Road-;  and  Pavements. 
To  avoid  error,  please  order  by  title  and  number 


COMBUSTION   MOTORS 

Diesel  Engines 

Four-Cycle  versus  Two-Cycle  Diesel 
Engines  (87764  A).  1800  w.  Engng — 
June  28,  1918.  Discusses  both  types  and 
results  obtained,  favoring  the  four-cycle. 

Werkspoor    Marine     Diesel    Engines 
(87360    A).      Ills.    &    Plate.      1600    w. 
Engng- — June  5,   1918.     Serial,   1st  part. 
Detailed  description. 
Engines 

A  Type  of  Heavy-Oil  Engine  for  Au- 
tomotive Purposes  (87298  A).  C.  E. 
Sargent.  Ills.  3500  w.  S  A  E,  Jl — 
June,  1918.  Describes  a  constant-com- 
pression engine  of  the  gravity-feed  type 
and  its  performance. 

Possible  Automotive  Adaptations  of 
Heavy-Oil  Engines  (87297  A).  P.  L. 
Scott.  Ills.  3500  w.  S  A  E,  Jl — June, 
1918.  Discusses  the  more  extended  and 
more  economic  use  of  hydrocarbon  oils 
and  the  mechanical  and  thermal  prob- 
lems. 

The  Semi-Diesel  Oil  Engine  (87426). 
L.  H.  Morrison.  Ills.  2000  w.  Power 
— July  9,  1918.  Some  semi-Diesel  en- 
gines are  similar  in  appearance  to  low- 
compression  oil  engines. 

Some  Features  of  Low  Compression 
Oil  Engines  (87753).  L.  H.  Morrison. 
Ills.  4000  w.  Power — July  23,  1918. 
Serial,  1st  part.  Reviews  the  principles 
of  the  two-stroke  cycle  type. 

HEATING  AND   COOLING 

Ammonia 

Latent  Heat  of  Vaporization  of  Am- 
monia (87563  A).  Nathan  S.  Osborne 
and  Milton  S.  Van  Dusen.  34  pp.  U  S 
Bur  Stds — June  24,  1918.  Describes  ap- 
paratus and  method ;  theory  of  method, 
experimental  details  and  results. 

Specific  Heat  of  Liquid  Ammonia 
(87561  A).  Nathan  S.  Osborne  and 
Milton  S.  Van  Dusen.  35  pp.  U  S  Bur 
Stds — June  24,  1918.  Description  of  ap- 
paratus and  methods  used,  with  results. 

The  Latent  Heat  of  Pressure  Vari- 
ation of  Liquid  Ammonia  (87562  A). 
Nathan  S.  Osborne  and  Milton  S.  Van 
Dusen.  5  pp.  U  S  Bur  Stds — June  24, 
IQ18.  Determined  by  direct  calorime- 
tric  observations  and  by  computation 
from  the  expansivity. 
Cooling  Systems 

See  same  heading  under  Steam  Engi- 
neering. 
Heating  Systems 

Reasons  for  Failures  of  Heating  Sys- 
tems (87609  D).  J.  D.  Hoffman.  10 
pp.  Am  Soc  Ht  &  Vt  Engrs,  Jl— July, 
1918.  Faults  of  construction  in  house 
building;  wrong  ideas  in  regard  to  ven- 
tilation, etc. 
Heat  Transmission 

The  Heat  Transmission  of  Standard 
Bjilding  Materials  (87607  D).  A.  C. 
Willard.  10  pp.  Am  Soc  Ht  &  Vt 
Engrs,  Jl — July,  1918.  Results  of  tests 
made  at  the  Engineering  Experiment 
Station  of  the  Universitv  of  Illinois. 
Hot-Air  Plants 

Reforms  in  the  Design  of  Hot-Air 
Heatin.g  Plants  Needed  to  Compete 
with  Other  Systems  (87612  D).  Charles 
Whiting  Baker.  10  pp.  Am  Soc  Ht  & 
Vt  Engrs,  Jl — July,  1918.  Gives  reasons 
why  a  hot-air  heating  plant,  properly 
installed,  in  a  building  of  moderate  size, 
has  advantages  over  either  steam  or  hot 
water. 
Hospitals 

Heating  a   Base  Hospital   (87610  D). 
Preslv    M.    O'Connell.      Ills.      1000    w. 
"    Am  Soc  Ht  &  Vt  Engrs,  Jl— July.  1918. 
Details   of  plant   at   Camp    Dodge   hos- 
pital, Des  Moines,  Iowa. 
only. 
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House  Heating 

A  Campaign  for  Fuel  Economy  in 
House  Heating  (87611  Dj.  Charles 
Whiting  Baker.  1200  w.  Am  Soc  Ht  & 
Vt  Engrs,  Jl — July,  1918.  Recommends 
the  addition  of  an  auxiliary  cold  air 
duct  by  which  the  air  supply  to  the  fur- 
nace ma\'  be  taken  from  inside 
Ice  Plant 

Modern  Raw  Water  Ice  Making 
Plant  (S7378  A).  Ills.  -'000  w.  Ice  & 
Refrig — July,  1918.  A  new  lOO-ton  plant 
in  Chicago,  with  up-to-date  equipment. 

Sixtj-  Ton  Electrically  Operated  Raw 
Water  Ice  Plant  (87204).     W.  G.  Wal- 
ters.    Ills.     1500  w.     Pwr  House — June, 
1918.     Details  of  London,  Ont.,  plant. 
Liquid  Oxygen 

Explosif  A   Oxygene   Liquide    (87710 
B).      Ills.     3600  w.      Genie    Civil — June 
I,    1918.     L^se   of   liquid   oxygen   as   ex- 
plosive in  the  mines  of  Germany. 
Mine  Ventilation 

Ventilation     of     Mines      (87606     D). 

Thomas  Chester.     Ills.     15  pp.    Am  Soc 

Ht  &  Vt  Engrs,  Jl— July,  1918.     Deals 

with   methods  of  ventilation,   effects,   etc. 

Refrigeration 

Refrigeration  and  Ice  Making  (87742 
A).  Charles  L.  Hubbard.  Ilfs.  2500 
w.  Ind  Man— Aug.,  1918.  Adaptability 
to   military  camps   and   shipboard  outlnts. 

Nouvelles  .'Applications  Du  Froid  Ar- 
tificiel  (87709  B).  A.  Fichet.  Ills.  2500 
w.  Genie  Civil — June  I,  1918.  Port- 
able refrigerating  outfits,  especially 
those  for  military  use. 
Underground 

Underground  Pipe  Mains — Material. 
Depreciation,  Sizes  for  Steam  and 
Water  (87572).  Charles  L.  Hubbard. 
2500  w.  Power- — July  16,  1918.  .\dvan- 
tages  and  disadvantages  of  steel  and 
wrought  iron,  for  steam  or  water. 

HYDRAULIC  MACHINERY 
Centrifugal  Pumps 

Canadian-Built  Centrifugal  Pumps  of 
Modern  Design  (87207).     Ills.     2800  w. 
Pwr   House — June,   1918.     Steam,   elec- 
tric and  gasoline  driven  pumps. 
Pumping  Engines 

Steam    Pumping   Engines   (87579   D)- 
Alfred   O.   Doane,  with   discussion.      II 
pp.     X  E  W-Wks  Assn,  Jl— June,  1918. 
Types  are  considered. 
Pumping  Equipment 

The  Past  and  Present  Pumping 
Equipment  of  the  Manchester  Pumping 
Station  (87583  D).  James  H.  Mendell. 
1200  w.  N  E  W-Wks  Assn,  Jl — June, 
1911'-'.  Rc\iews  past  and  present  equip- 
ment of  the  city  of  Manchester,  X.  If. 
Pumping  Station 

The  Ridout  St.  Station  of  the  London 
Public  Utilities  Commission  (87206). 
W.  F.  Sutherland.  Ills.  3500  w.  Pwr 
House — Jime,  1918.  Details  of  the 
water  supply  of  London,  Ont.,  particu- 
larly the  air-lift  wells  at  the  Ridout 
pumping  station. 
Turbines 

Xote  Sur  L'fivolution  Des  Turbines 
a  Grand  Vitesse  (87722  C  -f  D).  M. 
Goupil.  Ills.  2500  w.  Characteristics 
of  Francis  turbines  under  diflfercnt  con- 
ditions. 

MACHINE     ELEMENTS     AND     DE- 
SIGN 
Bearings 

A  Self-Adjusting  Spring  Thrust  Bear- 
ing (87449  A).  H.  G.  Rcist.  Ills.  2000 
w.  Gen  Elec  Rev — July,  1018.  Discus- 
sion of  bearing  design  and  of  the  con- 
struction and  operation  of  the  self-ad- 
justing spring  thrust  bearing. 


Bearings  for  Machine  Shop  Equip- 
ment (87227  A).  Edward  K.  Ham- 
mond. Ills.  1 1500  w.  Machy — July, 
1918.  Serial,  1st  part.  Design  of  differ- 
ent forms  of  bearings  used. 

Manufacturing  Wright  Roller  Bear- 
ings (87234  A).  Ills.  2000  W-.  Machy 
— July,  1918.  Considers  machining 
parts,  heat-treating,  assembling  and  in- 
specting. 
Gear-Teeth 

Proportions  of  Stub  Gear-Teeth 
(87334  A).  1800  w.  Mech  Wld— May 
31,  1918.     Systems  coming  into  use. 

MACHINE     WORKS     AND     FOUN- 
DRIES 

Drills 

The  Wilt  Process  Twist  Drill  Manu- 
facture X&7232  A).  Franklin  D.  Jones. 
Ills.  5000  w.  Machy — July,  1918.  All 
machining  operations,  except  grinding 
are  done  automatically. 
Drop  Forging 

Drop  Forging  Problems  Discussed 
(87194   A).      5000   w.      Iron   .\ge — June 

27,  1918.  Topics  discussed  at  the  Am. 
Drop  Forge  Assn. 

Faceplate  Aids 

Faceplate  Accessories  (87687  A).  G. 
\\'.  Smith.  Ills.  600  w.  Mech  Wld — 
June  28,  1918.  Aids  for  ordinary  lathe 
faceplate  work  and  for  use  on  the  bor- 
ing mill. 

Forgings 

Forging  in  Dies  Under  the  Steam 
Hammer  (87335  A).  Joseph  Horner. 
Ills.  1500  w.  Mech  Wld — May  31, 
1918.  Serial,  1st  part.  Variations  in 
methods  available. 
Foundry  Nonessentials 

Essential    Foundry    Output    Xot   Yet 
Detined  (87287).     1500  w.     Fndrj' — July, 
1918.     Discusses  essentials  and  non-es- 
sentials in   casting  manufacture. 
Foundry  Practice 

Win-the-W'ar  Methods  at  tht  Essing- 
ton  Foundry  (87288).  E.  C.  Kreutz- 
berg.  Ills.  3000  w.  Fndry — Jul}',  1918. 
Ho\Y  gray  iron  castings  for  ship-pro- 
pulsion machinery  are  made  at  South 
Philadelphia. 
Foundry  Processes 

Foundry  Processes — Converter  Steel 
Castings  (87696).  Charles  Vickers.  Ills. 
2000  w.  Brs  Wld— July,  1918.  Details 
of  operation  of  a  baby  steel  converter. 
Also  the  Stock  oil-fired  converter  which 
requires  no  cupola. 
Guns 

The  Madsen  Gun  (87352  .A.).  Ills. 
4000  w.  Engr — June  7,  1918.  Illus- 
trated description  of  this  automatic  gun. 

The  Stokes  Gun  and  Shell,  and  Their 
Development  (87763  A).  '  Wilfrid 
Stokes.      Ills.      4500    w.      Engng — June 

28,  1918.  Third  Gustave  Canet  lecture 
before  Junior  Instn.  of  Engrs.  Con- 
struction and  operation. 

Heat  Treatment 

Effect  of  Mass  on  Heat  Treatment 
(87.^88  XV  E.  F.  Law.  Ills.  15  pp. 
Ir  &  St  Inst — May,  1918.  Experiments 
and  results. 

Inspection 

Inspection  Methods  of  the  Future 
C87231  A).  C.  C.  Marsh.  1700  w. 
Machy— July,  1918.  .Automatic  inspec- 
tion devices  and  their  use. 

Laboratories 

Planning  a  Research  Laboratorv  for 
an  Industry  (87598  A).  C.  E.  K.  Mces. 
14  pp.  .Sci  M — July,  1918.  Lecture  de- 
livered in  Xew  York,  .April  12,  igiS. 
Directions  for  the  nrganizntion  and  es- 
tablishing of  such  Inlioratories. 


To  avoid  error,  please  order  by  title  and  number 


Lathe 

2i-In.  Centre  Sliding,  Surfacing, 
Screw-Cutting  and  Taper  Turning 
Lathe  for  Gun  Work  (87547  A).  Ills. 
500  w.  Engng — June  21,  1918.  Detailed 
description  of  lathe  built  in  Manches- 
ter, Eng. 

Milling  Machines 

Support  for  Milling  Machine  Arbors 
(87228  A).  Luther  D.  Burlingame.  Ills. 
2000  w.  Machy — July,  1918.  Review  of 
early  designs  and  development  of  types 
now  used. 

Moving  Methods 

Factory  Moving  (87230  A).  L.  J. 
Hengesbach.  Ills.  2500  w.  Machy — 
July,  1918.  Methods  of  efficiently  solv- 
ing problems  arising  when  moving  ma- 
chinery into  a  new  factory. 

Munitions 

Munitions  of  War  and  the  Smaller 
Engineering  Shops  (87513  N).  F.  G. 
Thompson,  with  remarks.  20  pp.  Instn 
C  E  Ireland,  Trans— Vol.  XLIII,  1918. 
Account  of  how  the  work  was  success- 
full}'  carried  out. 

Converting  a  Factory  for  Munitions 
Manufacture  (87307  A).  John  S.  Hol- 
brook.  3000  w.  A  S  M  E,  Jl — ^June, 
1918.  The  plant  of  the  Gorham  Mfg. 
Co.,  at  Providence,  R.  I. 

Nut  Making 

A  New  Nut  Making  Machine  (87402 
A).  Ills.  1000  w.  Engr — June  14, 
1918.  Details  of  a  machine  designed 
and  patented  by  Ernest  Hollings. 

Screw  Threads 

Grinding  and  Lapping  Threads 
(87235  A).  J.  E.  Lindgren.  Ills.  1200 
w.  Machy  — July,  igi8.  Attachments, 
fixtures  and  laps  used  for  producing  ac- 
curate threads.  ,, 

Shop  Practice  '< 

Laying  Out  Angular  Work  (87^4r 
A).  Claude  W.  Hill.  Ills.  1600  w 
Engng— May  31,  1918.  Shows  the  rela- 
tive accuracy  that  may  be  obtained  with 
different  instruments. 

Steel 

Bluing  Steel  (87229  A).  W.  B. 
Greenleaf.  Ills.  2000  w.  Machy — ^July, 
igi8  Materials,  arrangements  and 
methods  used  on  light  sheet-steel  work 

Tools 

Results  of  Faulty  Tool  Designing 
(87236  A).  F.  B.  Jacobs.  Ills,  1000  w. 
Machy— July,  1918.  Reasons  for  fail- 
ures of  tools  and  fixtures. 

Welding 

Arc  Welding  of  Mild  Steel  (87293  A) 
O.  H.  Eschholz.  Ills.  2200  w.  Elec  ji 
—July,  191S.  Operating  factors  which 
determine  reliable  welds. 

Fusion  Weldmg  Fallacies  (87233  A) 
S.  W.  Miller.  Ills.  1500  w.  Machy— 
July,  1918.  Serial,  1st  part.  Reviews 
erroneous  opinions. 

Metallic  Electrode  Arc  Welds  (87439 
A).  O.  S.  Eschholz.  Ills.  2000  w.  Ry 
Mech  Engr— July,  1918.  Suggestions 
for  determining  the  quality  of  the 
joint. 

MATERIALS    OF    CONSTRUCTION 
Alloys 

The  Hardness  of  Alloys  of  Xon  Fer- 
rous Metals  (87697).  P.  Ludwik.  Ab- 
stract translation  from  Zcit.  des  Ver. 
Deut.  Ing.  1200  w.  Brs  Wld— July! 
1918.  Results  of  tests. 
Boiler  Plates 

A  Cause  of  Failure  in  Boiler  Plates 
(87387  N).  Walter  Rosenhain.  Ills, 
n  pp.  Ir  &  Lt  Inst— May,  1918.  An 
account  of  a  failure  which  presents  feat- 
ures of  importance  which  may  afford  a 
clue  to  a  cause  in  other  cases. 
only. 
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Bronze 

Constitution  and  Hardness  of  Alum- 
inum Bronze  (87291)-  J-  ^'ciH  Green- 
wood. Ills.  1200  \v.  Fndry— July, 
1918.  .Abstract  of  paper  read  before 
Inst,  of  Metals.     (Eng.)     Investigations. 

Manganese  in  Aluminum  Bronze 
(8769s).  Charles  Vickers.  Ills.  1200 
w.  Brs  Wld— July,  1918.  Appears  to 
toughen  the  alloy.  Gives  tests  showing 
influence. 
Cast  Iron 

Cast  Iron  at  High  Temperatures 
(87752).  1000  w.  Power — July  23, 
1918.  Tests  collected  by  the  Vulcan 
Soot  Cleaner  Co. 

Malleable  Cast  Iron  (87465  N).  T. 
Turner,  with  discussion  and  correspond- 
ence. Ills.  25  pp.  West  Scot  I  &  S 
Inst,  Jl— March,  1918.  Processes  used 
in  the  production,  etc. 
Chains 

Tests    of    Cast    Steel    .'\nchor    Cham 
(87192  A).     Ills.     1000  w.     Mar   Rev- 
July,   igi8.     New  casting  process,  with 
report  of  tests. 
Corindite 

On  the  New  Refractory  and  .Abrasive 
Matter  Called  Corindite  (87346  A). 
Alexandre  Bigot.  Read  before  the  Cer- 
amic Soc.  1000  w.  Engng — May  31, 
1918.  Studies  of  interest  to  the  metal- 
lurgical industries  of  the  Allies. 

Glue  ^  ^     ^ 

A     Grumble     About      Glue      {87674). 
Mervyn  O'Gornian.    2500  w.    A  A  Wkly 
• — July  22,  1918.     Improvements  needed 
in  the  product  and  its  use. 
Metals 

The  Eflfects  of  Impurities  on  Metals 
(87489  N).  Clifford  W.  Nash.  3300  w. 
Chem  Eng  &  Min  Rev — May,  1018.  In- 
fluence upon  the  physical  and  mechani- 
cal properties. 
Nonferrous  Metals 

Testing  Engineers  Discuss  Nonfer- 
rous Metals  (87289).  3000  w.  Fndry— 
July,  1918.  Considers  specifications  for 
babbitt  metal  and  bronze  bearings,  for 
turntables  and  other  movable  railroad 
structures. 
Refractories 

Native  Supplies  of  Refractory  Mate- 
rials in  the  Sheffield  District  (87407  A;*. 
W.  G.  Fearnsides.  2500  w.  Ir  &  CI 
Trds  Rev — May  24,  1918.  Summary  ac- 
count of  local  supplies  of  value. 

Refractory  Materials  Research  Com- 
mittee's Report  (87412  A).  2200  w.  Ir 
&  CI  Trds  Rev — June  14,  1918.  Serial, 
ist  part.  First  of  a  series  of  reports  on 
the  general  properties  of  refractory  ma- 
terials. 

Silica  Products— I.  Raw  Materials 
(87406  A).  A.  Bigot.  Abstract  of  paper 
before  the  Ceramic  Soc.  1800  w.  Ir  & 
CI  Trds  Rev— May  17.  iQiS.  Serial,  ist 
part.  Analytical,  physical  and  micro- 
graphic  studies. 
Rubber 

Science  and  the  Rubber  Industry 
(87393  A).  J.  Bretland  Farmer,  with 
discussion.  8000  w.  Roy  Soc  .A,rts.  Jl-^ 
June  21,  1918.  Services  rendered  by  sci- 
ence in  the  production  of  raw  rubber, 
and  future  possibilities  of  assistance. 

The  Rubber  Embargo  (87247  A). 
Andrew  H.  King.  Ills.  4000  w.  Chem 
&  Met  Eng — July  i,  1918.  Economic 
effects  of  reduced  rubber  supply;  !" 
claiming  old  stock;  use  of  guayule  as  a 
local  source  of  natural  substitute. 

Steels 

Specifications  for  ;\ircraft  Steels 
(87521  A).  2500  w.  Iron  .\ge— July  11. 
1918.  Review  of  the  address  of  Albert 
Ladd    Colin. 


Steels  for  Gears  and  Their  Treatment 
(87196  A).  George  A.  Richardson.  Ills. 
From  a  paper  before  the  Drop  Forge 
Assn.  3000  w.  Iron  Age— June  27, 
1918.  Discusses  materials  available,  the 
uses  to  which  they  are  best  adapted,  the 
character  of  heat-treatment,  etc. 

Timber 

Wood  Preservation — The  Preserva- 
tive Treatment  of  Highway  Bridge 
Timber  (87650  A).  Kurt  C.  Barth.  1500 
vv.  Eng  Soc  Minn.  Bui— July.  1918 
Discusses  means  of  prolonging  the  life 
of  timber. 

Tin 

Economies  in  Use  of  Tin  (87197  Al. 
1200  w.  Iron  Age — June  27,  1918.  Sug- 
gestions for  conservation  of  tin.  Sub- 
stitutes. 

MEASUREMENT 

Aluminum  Sheets 

The  Testing  of  Aluminum  Sheets 
(87617  .\i.  Robert  J.  Andeison.  1500 
vv.  Iron  .A.ge — July  18,  1918.  Data  on 
the  annealing  of  similar  14-gage  sheet 
aluminum. 

Ballistics 

Internal  Ballistics  (87344  A.).  1200 
w.  Engng— May  31,  I9>8.  Abstract 
of  lecture  by  A.  G.  Hadcock,  at  the 
Royal  Instn.  Account  of  the  funda- 
mental problems  from  the  engineer's 
point  of  view,  and  recent  advances 
made. 

Compressive  Tests 

Com,pression  Tests  on  Tubular 
Struts  (87518  Nj.  P.  F.  Purcell,  with 
discussion.  Ills.  20  pp.  Instn  C  E 
Ireland,  Trans— Vol.  XLIII,  1918.  Re- 
sults of  tests  on  cylindrical  sections. 

Cylinder  Testing 

Hydraulic  Tester  for  Gas  Storage  Cyl- 
inders (87339  A).  Ills.  1000  w.  Engng 
— May  31,  1918.  Plant  constructed  by 
James  Spurge  for  rapid  and  convenient 
testing. 

Gas  Interferometer 

Gas  Interferometer  Calibration 
(87564  A).  Junius  David  Edwards.  5 
pp.  U  S  Bur  Stds — June  24,  1918.  Gives 
a  proposed  method. 

Laboratories 

Les  Laboratoires  Siderurgiques  Mo- 
dernes  (87732  B).  A.  Cornu-Thenard. 
Ills.  3500  w.  La  Nature — June  i,  igi8. 
Serial,  ist  part.  Equipment  of  French 
laboratories  for  testing  steel  specimens. 

American  Water  Works  Laboratories 
(87592  N).  Jack  J.  Hinman,  Jr.  Tables. 
9  pp.  .A.m  W-Wks  Assn,  Jl — June. 
1918.  Information  concerning  work 
done  and  conditions. 
Lenses 

.\xial  Aberrations  of  Lenses  (87559 
A).  E.  D.  Tillyer  and  H.  I.  Shidtz. 
Ills.  29  pp.  U  S  Bur  Stds — June  24. 
igi8.  Discusses  errors  which  aflfect 
the  definition  of  a  lens,  and  describes 
methods  of  representing  graphically 
the  central  errors. 
Nomograms 

Nomogram  for  the  Properties  of  Com- 
pressed Air  (87263).  M.  J.  Eichhorn. 
4000  w.  Natl  Engr — July,  1918.  Con- 
struction and  examples  of  use. 

Radiation 

Determining  the  Heat  Given  OR  by 
Engines  and  Power  Piping  (87648).  E. 
V.  Hill  and  W.  J.  Mauer.  Ills.  1500 
w.  Ht  &  Vt  Mag— July,  1918.  Tests 
made  in  connection  with  the  construc- 
tion of  the  new  Mayfair  pumping  sta- 
tion. Chicago. 
To  avoid  error,  please  order  by  title  and  number 


Radiators 

The  Electric  Method  of  Testing  Radi- 
ators (87608  D).  J.  E.  Emswiler.  Ills. 
9  pp.  Am  Soc  Ht  &  Vt  Engrs,  Jl — 
July,  1918.  Method  developed  at  the 
University  of  Michigan.  Advant_ges  and 
results. 
Rubber 

Volumetric  Determination  of  Free 
Sulfur  in  Soft  Rubber  Compounds 
(87279  B).  H.  S.  Upton.  1500  w.  Ind 
&  Eng  Chem — July,  1918.  Method  and 
results,  conserving  time  and  materials 
and  giving  greater  accuracy. 
Steam 

Regnault's  Latent  Heat  of  Steam  In- 
vestigations (87549  A).  Frank  B.  As- 
pinall.  Ills.  5600  w.  Engr — June  21, 
igi8.  Critical  discussion  of  Regnault's 
results  in  measuring  the  latent  heat  of 
steam  showing  his  conclusions  to  be 
wrong. 
Steel 

Rapid  Determination  of  Carbon  in 
Steel  bv  the  Barium  Carbonate  Titra- 
tion Method  (87280  B).  J.  R.  Cain  rnd 
L.  C.  Maxwell.  2500  w.  Jl  Ind  &  Eng 
Chem — July,  1918.  Modification  of  the 
barium-carbonate  titration  method,  giv- 
ing greater  rapidity. 

The  Failure  of  Short  Tubular  Struts 
of  High-Tensile  Steel  (87475  -N).  Wil- 
liam Charles  Popplewell  and  Herbert 
Carrington.  13  pp.  Instn  C  E,  Pro — 
Paper  No.  4210.  Experimental  results 
and  conclusions  from  tests  made  at 
suggestion  of  the  Royal  Aircraft  Fac- 
tory 

The  Effect  of  Annealing  on  the  Elec- 
trical Resistance  of  Hardened  Carbon 
Steels  (87278  B).  I.  P.  Parkhurst.  1700 
vv.  Jl  Ind  &  Eng  Chem — July,  1918. 
Resume  of  previous  work,  with  report 
of  investigations  to  determine  the  rate 
of  softening  of  quenched  steels. 
Sulphur  Determination 

.■\  Standard  Apparatus  for  the  Deter- 
mination of  Sulfur  in  Iron  and  Steel  by 
the  Evolution  Method  (87282  B).  H.  B. 
Pulsifer.  Ills.  2500  w.  Jl  Ind  &  Eng 
Chem — July.  1918.  L^se  of  the  evolution 
flask  and  the  results  and  advantages. 
Torsion  Meter 

Torsion  Meter  for  Power  Transmit- 
ted by  Propeller  Shafts  (872081.  Ills. 
3000  w.  Pwr  House — June,  1918.  De- 
tails of  apparatus  that  has  proven  satis- 
factory on  board  ship. 
Viscosity 

Viscosit}'  Determinations  in  Absolute 
I'nits  (87398  A).  2200  w.  Engng — June 
14,  1918.  Describes  the  three  oil  viscosi- 
meters  in  widest  use.  and  literature  bear- 
ing on  the  subject. 

POWER  AND  TRANSMISSION 

Crankshafts 

Broken  Crankshafts  (87541).     Maurice 
M.    Clement.      1500  w.      Pwr  Pt   Eng — 
Jul}'  15,  1918.     Causes  and  their  preven- 
tion. 
Lubrication 

The    Lubrication    of    Michell    Blocks 
(87761    A).      1200  w.     Engng— June   28, 
1018.     Results  of  experimental  research. 
Oil  Reclaimers 

Centrifugal     Oil     Reclaimers     (87552 
-\ ).     Ills.     700  w.  ■  Engr — June  21,  1918. 
Detailed    description    of   the   Spratt    oil 
subsidcr  and  its  operation. 
Power  Estimates 

Estimating  Power  Requirements  of  a 
Locality  (87427).  Ludwig  W.  Schmidt. 
2200  w.  PowerT— July  9,  1918.  Condi- 
tions necessary  to  form  approximately 
correct  estimate,  etc. 
only. 


September,   1918 

Power  House 

McClary'?,  Power  House  Inst:illations 
at  London,  Ont.  {87205).  W.  F.  Suth- 
erland. Ills.  3500  w.  Pwr  House — 
June,  1918.  Details  of  plant  for  fac- 
tories. 

Power  Plants 

Power  Plant  Classification  (87542^ 
A.  P.  Connor.  1500  w.  Pwr  Pt  Eng — 
July  15,  igi8.  Questionnaire  of  the  fuel 
administration  on  plant  equipment  and 
operation.     How  to  fill  it  out. 

Waste  Oil 

Waste  Oil  Troubles  (87261).  W.  A. 
Taller.  Ills.  2000  w.  Natl  Engr — July, 
1918.  Causes;  cleaning  of  oily  pipes, 
etc. 

STEAM  ENGINEERING 

Boiler  Rooms 

The  Air  Supply  to  Boiler  Rooms 
(87399  A).  Richard  W.  Allen.  Ills. 
5500  w.  Engng — June  14,  1918.  Read 
before  Instn  of  Xav  Archts.  Effect  of 
the  efficiency  of  the  system  on  the 
speed  of  ships,   etc. 

Boiler  Tubes 

Some  Causes  of  Boiler-Tube  Failures 
(87425).  R.  Cedarblom.  2500  w.  Power 
— Jul)'  9,  1918.  How  to  minimize  the 
trouble  from  boilers  that  blister  and 
fail. 

Boiler  Settings 

Bouer  Settings — Multiple  Retort 
L'nder  Feed  Stokers  (87750).  Charles 
H.  Bromley.  Ills.  2000  w.  Power — 
July  23,  1918.  One  of  several  articles 
intended  to  help  the  burning  of  high- 
volatile,  high-ash  coals.  Latest  and 
best  practice. 


ELECTRICAL  ENGINEERING 

Coal 

Industrial  Coal  for  Xcxt  Winter 
(87740  A).  3000  w.  Ind  Man — Aug., 
1918.  What  the  Government  is  doing 
to  assist  consumers  in  procuring  an 
adequate  supply,  and  in  using  it  with 
greatest  economy. 
Cooling  Systems 

Cooling     of     Condenser     Water     by 
Towers    and    Spraying    (87699    A).      E. 
W.   Marriott.     Ills.     1800  w.     Aust  Min 
Stan— Jtme  13,  1918.    Comparison. 
Factory  Plants 

^Improving  Factory  Steam  Plants 
(87543.)-  H.  A.  Wilcox.  5000  w.  Pwr 
Pt  Eng— July  15,  1918.  Serial,  ist  part. 
Personal  experiences  in  attacking  prob- 
lems in  run-down  plants. 
Furnaces 

.Adapting  Furnaces  to  Available  Coal 
(87285).  Osborn  Monnett.  Ills.  1500 
w.  Pwr  Pt  Eng — July  i,  1918.  Propor- 
tions and  arrangements  of  bafHes  and 
arches  in  hand-fired  furnaces. 
Gaskets 

Gaskets  for  Steam-Pipe  Lines 
(87277).  Zeno  Schultes.  Ills.  1800  w. 
Power — July  2,  1918.  Facts  regarding 
packing  for  steam  lines,  etc.  Reasons 
why  flanged  pipe  joints  leak. 
Pipe  Explosions 

Steam     Pipe    Explosions     (87760    A). 
Edward  Inghain.     Ills.     1800  w.     Colly 
Gdn— June   28,   igiS.      Principal    factors 
responsible.      Design   and   arrangement. 
Powdered  Fuel 

Use  of  Powdered  Fuel  for  Metallur- 
gical Furnaces  and  for  Steam  Raising 
(87408  A).  2000  w.  Ir  &  CI  Tdrs  Rev 
—May  24.   1918.     Brief  account. 
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Power  Cost 

See    same    heading    under    Industrial 
M.\N.\GEMENT.  finance  and  Costs. 
Soot  Blowers 

Soot  Blowers  for  Horizontal  Water- 
Tube  Boilers  (87276).  Ills.  3000  w. 
Power — July  2,  1918.  Various  types  on 
the  market  and  their  application  to  the 
different  boilers  in  use. 
Turbines 

Getting  a  High  Vacuum  at  the  Tur- 
bine Exhaust  (87658).  Hartley  Le  H. 
Smith.  2500  w.  Elcc  Ry  Jl — July  20, 
1918.  Shows  how  the  faults  in  con- 
denser design  are  being  overcome  and 
that  the  place  for  high  vacuum  is  in 
the  e.xhaust  nozzle  of  each  turbine. 

TRANSPORTING  AND  CONVEYING 
Cableways 

Les  Transporteurs  Aeriens  Dans  La 
Guerre  De  Montagne  (87734  B).  M. 
Bousquet.  Ills.  2600  w.  La  Nature — 
June  8,  1918.  Telphers,  or  aerial  trans- 
porters of  supplies  and  ammunition  in 
the  mountains  of  the  .\ustro-Italian 
front. 

Conveyors 

The  New  Gravity  Bucket  Conveyor 
of  Messrs.  Eraser  and  Chalmers,  Erith 
(87762  A).  G.  F.  Zimmer.  Ills.  800 
vv.  Engng— June  28,  1918.  Detailed 
description. 

Ropeways 

The  Ropeway  in  Modern  Warfare 
(87570  .A.).  George  Frederick  Zimmer. 
Ills.  13  pp.  Cas  Eng  Mthly— June, 
1918.  The  importance  of  the  ropeway 
in  the  war. 


ELECTRICAL  EMGIMEERIMG 


COMMUNICATION 
Cables 

Computing  the  Speed  of  Receiving  a 
Telegraphic  Message  Through  Subma- 
rine Cables  (87395  A).  J.  Rymcr-Jones. 
1600  w.  Elcc  Rev — June  14,  1918.  Ex- 
plains method  and  its  advantages. 
Trunking 

Estimating  Trunking  Requirements 
(87527).  H.  A.  Buxton.  1200  w.  Tele- 
phony— July  13,  1918.  Method  for  rap- 
idly and  accurately  estimating  the 
trunking  requirements  for  call,  circuit, 
ring-down,   or   automatic   trunk    groups. 

ELECTRO-CHEMISTRY 

Electrolysis 

Electrolysis  (87576  A).  D.  W.  Roper. 
.Abstract  of  paper  before'.V.  E.  S.  of  St. 
Louis.  14  pp.  E  Cb  St  L,  Jl — May- 
June,  1918.  A  comparison  of  condi- 
tions in  St.  Louis  and  Chicago. 

Protecting  the  Panama  Lock  Valves 
.'\gainst  Electrolysis  (87213).  R.'  H. 
Whitehead.  1500  w.  Eng  \cws-Rcc — 
June  27,  1918.  W'ood  separators  and 
protective  coatings  used  to  prevent  cor- 
rosion between  opposing  metals. 
Electrometallurgy 

.McltinL'  P.rass  in  a  Rocking  Electric 
hiirnace  (87290).  H.  W.  Gillctt  and  A. 
E.  Rhoads.  (.Abstract.)  Ills.  6500  w. 
h'ndry — July,  1918.  Development  of 
great  value  to  the  nonferrous  coating 
industry. 
Electroplating 

Preparing  Metal  Parts  for  I-21ectro- 
I'lating— I.  (87292).  K.  V.  l.later.  3V>0 
w.  Fndry — July,  1918.  Serial,  1st  part. 
Polishing  wheels  and  polishing  pro- 
cesses, etc. 


Nitrogen 

Electric  Power  for  Nitrogen  Fixation 
(S7683  D).  E.  Kilburn  Scott.  14  pp. 
.\  I  E  E,  Pro— July,  1918.  Explains  the 
results  of  the  arc  flame  process  for 
making  nitric  acid. 

Rectifiers 

Mercury  Rectifiers  for  Battery  Charg- 
ing (87377  A).  S.  E.  Wallace,  1500  w. 
Tel  Engr — July,  1918.  Describes  an  ex- 
change unit. 

Silver  Sulphide 

Some  Electrical  Properties  of  Silver 
Sulphide  (87558  A),  George  W.  Vinal. 
Ills.  0  pp.  U  S  Bur  Stds— June  34, 
1918.  Results  of  investigations  show- 
ing peculiar  electrical   behavior. 

Storage  Battery 

Lead  Type  Storage  Battery  (87669 
C).  H.  M.  Beck.  12  pp.  Ry  .Sig  .-\ssn. 
Jl — June,  1918.  Proper  methods  of 
handling  batteries  in  railroad  service. 

ELECTRO-PHYSICS 

Metallic  Structure 

Structure   of    MetaN    {87726).     900   w. 
Times    Engng    Supp — June.    1918.      Ex- 
amination of  steel  and  other  metals  by 
X-rays  from  a  new  type  of  tube. 
Oscillograms 

ll.irmnnic  .\nalysis  of  flscillograms 
(87296  A),  G.  II.  Cole.  Ills.  3300  w. 
Elec  Jl— July,  1918.  Use  of  the  har- 
monic analyzer  and  the  polar  oscillo- 
graph attachments. 
Radioactivity 

Radium  and  Radio-.Nctivity  (87774 
A).  Charles  H.  Viol.  9.S00  w.  E  Cb 
Phila,  Jl — July,  tgiS,  Reviews  the  dis- 
covery and  deveiopment,  giving  radio 
elements  known,  and  related  informa- 
tion. 


To  avoid  error,  please  order  by  title  and  number  only. 


Radium 

The  Bisulfate  Method  of  Determining 
Radium  (87281  B).  Howard  H.  Barker. 
Ills.  2500  w.  Jl  Ind  &  Eng  Chem— 
July,   1918.     Experiments  and  results. 

Wave-Lengths 

VVave-Length  Measurements  in 
Spectra  from  5600  to'9600  A  (87560  A). 
W.  F.  Meggers.  Ills.  24  pp.  L^  S  Bur 
Stds— June  24,  1918.  Photographic  in- 
vestigation of  the  spectra  of  some  of 
the  elements  in  the  region  of  longer 
wave  lengths.  .Arc  spectra  of  20  of  the 
chemical  elements  were  photographed. 
GENERATING  STATIONS 

Cooperation 

Cooperation  of  Public-Service  and 
Isolated  Plants  (87573).  Ira  N.  Evans. 
1800  w.  Power — July  t6,  1918.  Reply 
to  Mr.  Alt's  criticism  of  an  earlier 
article. 

Electric  Power 

Electric  Power  Supply  in  the  Future 
(87353  A).  5000  w.  Engr — June  7, 
1 9 18.  From  report  of  committee  ap- 
pointed by  the  Board  of  Trade,  to  con- 
sider steps  to  insure  an  adequate  supply 
for  all  consumers. 

Fuel 

Power  Plants  and  the  I'uel  .Adminis- 
tration Situation  (87286).  A.  P.  Con- 
nor. Maps.  3000  w.  Pwr  Pt  Eng — 
July  I,  1018.  Information  on  the  coal, 
rower,  and  heating  situation  and  regu- 
lations of  the  fuel  administration  d\ir- 
ing  war-time. 

Industrial  Plants 

Modern  Plant  of  Paris  Medicine  Co. 
(S7284).  Ills.  1200  w.  Pwr  Pt  Eng— 
July  I,  ic)i8.  Boiler  room  economy  the 
I'hief  aim. 
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Isolated  Plants 

Isolated  Service  for  Econono 
(87540).  Ills.  2200  w.  Pwr  Pt  t.ntj— 
July  IS,  1918.  Plant  of  Burroughs  Add- 
ing Machine  Co. 

Loads  •     .     1 

Relation  of  Coal  Situation  to  k. en t nil- 
Station  Load  (87240).  J.  R-  Cravath. 
1600  w.  Elec  Wld— June  29,  1910.  0!t- 
pcak  service  with  attractive  rates  is 
urged  for  isolated  plant  customers. 

Niagara  Power 

Niagara  Power  in  War  Industries 
(87663).  1800  w.  Elec  Wld-july  20, 
1918.  Plan  to  distribute  hydroelectric 
energy  to  ivar  industries. 

Power  Factor  ,«-,^,^ 

Power  Factor  and  the  War  (8/242)- 
Will  Brown.  Ills.  2000  w.  Elec  VV  Id- 
June  29,  1918.  Conditions  make  it  es- 
sential to  obtain  maximum  use  trom 
equipment.  One  way  is  to  improve 
power  factor. 
Switchboards 

Instruments  for  Central -Station 
Switchboards  (87396  A).  G.  VV.  Stub- 
bings.  1300  w.  Elec  Rev-June  14, 
igi8.    The  degree  of  accuracy  desirable. 

The  Safe  Operation  of  Power-i'lant 
Switchboards  (87767  A).  L.  I^okcs. 
Ills.  1800  w.  Colly  Gdn— July  5,  i9i«- 
Serial,  1st  part.  Outlines  methods 
tending  to  greater  safety. 

GENERATORS   AND   MOTORS 

Alternators  .      . 

Variation  of  Alternator  Excitation 
with  Load  (87295  A).  F  D.  Newbury. 
UU  3500  w.  Elec  Jl— July,  1918.  Fac- 
tors that  afifect  the  amount  of  increased 
excitation  required  to  maintain  con- 
stant voltage  with  increase  of  load. 

Commutators  a  n      r>    r 

Iron  Commutators  (87294  A).     B.  (j. 
Lamme.     2000  w.     Elec  Jl— July,  1918-  . 
Explains    reasons   why    iron    commuta- 
tors are  not  desirable. 

Induction  Motors  /o— r,^ 

Induction  Motor  Troubles  (S//51;. 
Gordon  Fox.  1500  w.  Power— July  23, 
1918.  Serial,  ist  part.  Troubles  occur- 
ring outside  of  the  motor  are  discussed 
in  this  number. 

Lubrication  .     ,      td,     ^ 

Lubrication  and  Electrical  riant 
(87394  A).  G.  Basil  Barham.  2500  w. 
£le(-  Rev— May  31,  1918.  Discusses  lu- 
bricants, and  the  effect  of  the  war  on 
quality.     Tests  and  results. 

Reactance  of  Synchronous  >ilachines 
and  Its  Applications  (87685  D)  R.  E 
Doherty  and  O.  E.  Shirley.  Ills,  bb 
pp.  A  I  E  E,  Pro— July,  1918.  Part  I 
feats  of  the  calculation  and  application 
of  the  armature  self-inductive  reactance 
of  synchronous  machines.  Part  II  de- 
rives a  formula  for  calculating  the  field 
self-induction  which  combines  to  deter- 
mine the  initial  short  circuit  current. 
Relays  . 

Application  of  Relays  to  Industrial 
Control  (87662).  C.  E.  Clewell.  Ills. 
2000  w.  Elec  Wld— July  20,  19 18. 
Types  are  considered. 

ILLUMINATION 

Factory  Lighting 

How  to  Plan  Lighting  Installation  for 
a  Factory  (87630).     Ills.     3500  w.     Elec 
Rev,  Chi— July  13,  1918.     Rules  for  lay- 
ing out  the   lis-'hting  system. 
Alumination 

L'fivaluation  Dc  La  Lumiere  (87715 
B).  A.  Boutaric.  4000  w.  Genie  Civil 
—June  22,  1918.  Comparative  values  of 
standards  of  illumination  by  a  new  sys- 
tem of  units. 


THE  ENGINEERING  INDEX 

Radiation  _  . 

Calculation  of  the  Constants  ot 
Planck's  Radiation  Equation:  An  Ex- 
tension of  the  Theory  of  Least  Squares 
(87456  A).  Harry  M.  Roeser.  17  pp. 
U  S  Bur  Stds,  Vol.  14,  No.  2— June  17. 
1918.  Computation  of  Planck's  con- 
stant.    Method  explained. 

Luminous  Radiation  from  a  Black 
Body  and  the  Mechanical  Equivalent  of 
Light  (87457  A).  W.  VV.  Coblentz  and 
W  B.  Emerson.  10  pp.  U  S  Bur 
Stds,  Vol.  14,  No.  2— June  I7,  I9i8. 
Applications  of  the  curve  of  visibihly 
of  radiation,  for  the  average  eye. 

Relative  Sensibility  of  the  Average 
Eye  to  Light  of  Different  Colors  and 
Some  Practical  Applications  to  Radi- 
ation Pioblems  (87455  A),  vv.  VV.  (:ob- 
Icr.t'  and  W.  B.  Emerson.  '17  1>P-  U  S 
Bur  Stds,  Vol.  14,  No.  2— June  17, 
1918.  Investigation  to  determine  the 
spectral  visibility  of  radiation  curve  of 
the  average  eye. 
Specifications 

Standard  Specifications  for  Incandes- 
cent Electric  Lamps  (87453)-  1°  PP- 
U  S  Bur  Stds,  No.  13— April  13,  1918. 
General  specifications  under  which 
lamps  are  purchased  for  the  Govern- 
ment, with  tests. 

MEASUREMENT 

Conduction 

Note  on  Electrical  Conduction  m 
Metals  at  Low  Temperatures  (87459  A). 
Francis  B.  Silsbee.  1500  w.  U  S  Bur 
Stds,  Vol.  14,  No.  2— June  17,  1918.  Ex- 
perimental study  of  relationship  to  be 
expected  between  the  values  of  critical 
current  and  critical  field. 
Electrons  .        „ 

Resonance  and  Ionization  Potentials 
for  Electrons  in  Cadmium  Vapor  (87565 
A).  John  T.  Tate  and  Paul  D.  Foote. 
8  pp.  US  Bur  Stds— June  24,  1918. 
Experimental  determination. 

Meters  „    ^^ 

The  Foot-Candle  Meter  (87758  C). 
C.  F.  Sackwitz.  Ills.  10  pp.  Ill  Eng 
Soc,  Trans— July  20,  1918.  A  small 
portable  self-contained  device  for  meas- 
uring illumination. 
Permeameter 

An  Experimental  Study  of  the  Fahy 
Permeameter  (87458  A).  Charles  VV. 
Burrows  and  Raymond  L.  Sanford. 
Ills.  33  pp.  U  S  Bur  Stds,  Vol.  14,  No. 
2— June  17,  1918.  A  critical  study  with 
conclusions.  Description  and  operation. 
Radiometry  . 

Instruments  and  Methods  Used  in 
Radiometry,  III  (87452).  W.  W.  Cob- 
lentz. Ills.  29  pp.  U  S  Bur  Stds,  No. 
3iq_June  17,  1918.  The  photo-electric 
ceil  and  other  selective  radiometers. 
Applications  of  certain  physical  and 
chem'ical  properties  of  matter  as  a 
means  of  measuring  radiant  energy. 
Temperature 

"Hottest  Spot"  Temperature  in 
Transformers  (87664).  Alfred  Still. 
1500  w.  Elec  Wld— July  20,  1918. 
Formula  for  calculating  maximum  tem- 
perature. -Application. 
Transformers 

.'\  Method  for  Testing  Current  Trans- 
formers (87461  A).  Francis  B.  Silsbee. 
12  pp.  U  S  Bur  Stds,  Vol.  14,  No.  2— 
June  17,  1918.  A  general  method  out- 
lined, and  two  convenient  modifications. 
Tungsten 

Reflecting  Power  of  Tungsten  and 
Stellitc  (87460  A).  W.  W.  Coblentz 
and  W.  B.  Emerson.  10  pp.  U  S  Bur 
Stds,  Vol.  14,  No.  2— June  17,  1918.  In- 
vestigation of  the  reflectivity  with  re- 
sult 
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POWER  APPLICATIONS 

Coal  Mining 

Electricity  in  Coal-Mining  Oper- 
ations (87443).  Frank  Huskinson.  Ills. 
1500  w.  Elec  Rev,  Chi— July  6,  1918. 
Serial,  ist  part.  Factors  governing  se- 
lection of  electrical  equipment,  advan- 
tages of  central  station  service. 
Heating 

Electricity  as  a  Substitute  for  Natural 
Gas  for  Heating  Purposes  (87554  B). 
Frank  Thornton,  Jr.,  with  discussion. 
17  pp.  Engrs'  Soc  W  Penn,  Pro— April, 
1918.  Fundamental  features  of  the 
problem  and  industrial  applications. 

Oil  Fields 

Opportunities  for  Central-Station 
Power  in  the  Oil  Fields  (87444).  L.  E. 
Mohrhardt.  Ills.  4500  w^  Elec  Rev, 
Chi— July  6,  1918.  Resume  of  applica- 
tions to  various  operations  and  data  on 
horsepower  requirements. 

Quarries 

Electrically  Operated  Quarry  and 
Rock-Crushing  Plant  in  Chicago 
(87256).  1500  w.  Elec  Rev,  Chi^une 
29,  1918.  Electric  power  applied  to 
drills,  haulage,  crushers,  and  screens. 

Shipyard 

Motor  Drive  in  Structural  Steel  Shop 
of  Newburgh  Shipyard  (87322  A).  W. 
H.  Easton.  Ills.  700  w.  Int  Mar  Eng 
— July,  1918.  An  example  of  emergency 
war  installation. 
War  Plants 

Electric  Power  Supply  for  War  In- 
dustries (87661).  R.  J.  McClelland. 
Map.  4500  w.  Elec  Wld— July  20,  1918. 
Shortage  of  power  a  war  problem.  Sug- 
gestions for  its  solution. 
TRANSMISSION  AND  DISTRIBU- 
TION 

A.  C.-D.  C. 

Converting  Alternating  Current  Into 
Direct   Current    (S7433   A).     Ills.      1500 
w.    Ry    Loc  Eng— July,  191S.    Explains 
the  three  difterent  methods. 
Earth  Connections 

Power-Station  Earth  Connections 
(87424).  P.  H.  Adams.  Ills.  1500  w. 
Power— July  9,  1918.  Proper  method 
of  putting  down  earth  connections  for 
electrical  equipment. 
Flashing 

Protection  from  Flashing  for  Direct 
Current  .Apparatus  (87451  A).  J.  J. 
Linebaugh  and  J.  L.  Burnham.  Ills. 
4500  w.  Gen  Elec  Rev^uly,  1918.  In- 
vestigation of  some  of  the  most  prom- 
ising suggestions. 
Germany 

Les  Nouveaux  Materiaux  Dans  L'ln- 
dustrie  filectrique  (87735  B).  S.  Frid. 
3000  w.  L'Industrie  Electrique — June 
25,  1918.  Substitutes  for  copper  in  elec- 
tric installations  in  Germany. 
Ground  Connections 

Ground  Connections  for  Electrical 
Svstems  (87557  A).  O.  S.  Peters,  with 
bibliography.  220  pp.  U  S  Bur  Stds, 
No.  108 — June  20,  1918.  Available  in- 
formation concerning  ground  connec- 
tions and  their  uses. 

Practical  Electrical  Hints  (87264"). 
Terrell  Croft.  Ills.  2200  w.  Natl 
Engr — July,  1918.  Grounding  trans- 
former secondaries;  knife-switch  term- 
inology; wiring  calculations  chart: 
splicing  armature  conductors,  etc. 
Lightning  Arresters 

Self-restoring  Properties  of  Lightning 
.Arresters  (87450  A).  H.  G.  Brinton. 
Ills.  2500  w.  Gen  Elec  Rev— July, 
1918.  Describes  the  self-restoring 
properties  of  the  more  common  types. 
only. 
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Split-Conductors 

Split  -  Conductor  Cables  —  Balanced 
Protection  (87684  D).  Ills.  28  pp.  A  I 
E  E,  Pro — July,  1918.  Experiences  of 
the  Edison  Electric  Illuminating  Co.  of 
Boston  in  the  design  and  application 
of  selective  balanced-protection  schemes 
to  parallel  connected  transmission  con- 
ductors. 

Switchboards 

See  same  heading  under  Generating 
Stations. 


Transposition  Systems 

The  Design  of  Transpositions  for 
Parallel  Power  and  Telephone  Circuits 
(87682  D).  Harold  S.  Osborne.  40  pp. 
A  I  E  E.  Pro— July,  1918.  Results  ob- 
tained in  a  recent  design  outlining 
methods  used  and  the  theory  upon 
which  the  work  is  based. 

MISCELLANY 

Electrical  Dealers 

Practical  Suggestions  for  the  Electri- 


cal Dealer  (87636).  M.  V.  Rutherford. 
Ills.  2000  w.  Elec  Rev,  Chi — July  13, 
1918.     Details  requiring  attention. 

Publicity  Problem  of  Electrical  Deal- 
er (87638).  Chester  A.  Gauss.  3000  w. 
Elec  Rev,  Chi — July  13,  1918.  Serial, 
1st  part.    How  competition  may  be  met. 

Results  of  Goodwin  Plan  in  Contrac- 
tor-Dealer Field  (87637).  W.  A.  Scott. 
3500  w.  Elec  Rev,  Chi — July  13,  1918. 
Results  during  the  first  year  and  the 
future  outlook. 


BRIDGES 

Concrete  Arch 

Foundations,  Forms  and  Concrete 
Distribution  ^Iark  Bridge  Construction 
(87499).  Edward  W.  Stearns.  Ills. 
4000  w.  Eng  Xews-Rec — -July  II,  1918. 
Coffer  dam  leakage  presents  problems 
in  James  River  concrete  arch  bridge,  at 
Richmond,  Va. 

Concrete  Flat  Slab 

Reinforced-Concrete  Flat-Slab  Rail- 
way Bridges  (87251).  A.  B.  Cohen. 
Ills.  3500  w.  Can  Engr — June  27,  1918. 
Read  before  Am.  Concrete  Inst.  On 
the  development  and  utility  of  the  flat- 
slab  system. 

Highway  Bridges 

Recent  Reinforced  Concrete  Highway 
Bridge  Work  in  Ontario  (87202).  Ills. 
1000  w.  Eng  &  Con — June  26,  1918. 
From  paper  of  G.  Graham  Reid,  de- 
scribing types. 

India 

On  the  Physical  Features  of  'Adam's 
Bridge"  and  the  Currents  Across  It, 
Considered  as  Affecting  the  Proposed 
Construction  of  a  Railway  Connecting 
India  with  Ceylon  (87469  X).  Francis 
John  Waring,  with  abstract  of  discus- 
sion. Ills  &  Maps.  50  pp.  Instn  C  E, 
Pro — Jan.  23,  1917.  Methods  proposed 
for  carrying  out  the  connection  with  the 
mainland. 

Keadby 

Keadby  Bridge  (87466  X).  James 
Benjamin  Ball,  with  abstract  of  discus- 
sion. Ills.  90  pp.  Instn  C  E,  Pro — 
Xov.,  1916.  A  combined  railway-  and 
road-bridge  of  five  spans.  The  lifting 
span  is  worked  electrically. 

Signalling  and  Interlocking  of  Kead- 
by Deviation  Railway  and  Bridge  (87472 
X).  James  Benjamin  Ball.  Ills.  25 
pp.  Instn  C  E.  Pro — Paper  X'o.  4199, 
Detailed  description. 

Viaducts 

Arched  Steel  Cantilevers  Used  in 
Park  -Avenue  Viaduct  (87502).  Harry 
W.  Levy.  Ills.  1500  w.  Eng  News- 
Rec — July  II,  1918.  A  new  viaduct 
under  construction  across  42d  St.,  lead- 


mR    to    an    elevated 
Central   Terminal. 
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CONSTRUCTION 

American  Construction 

Engineers  Convert  French  Beet- 
Sugar  Fields  Into  Advance  Depot 
(87314).  Robert  K.  Tomlin,  Jr.  Ills. 
3500  w.  Eng  Xews-Rec— July  4,  1918. 
Structures  built  for  American  Expedi- 
tionary Forces. 

Architecture 

Architects  Must  Put  L'tility  Before 
.Aesthetics  (87219).  3000  w.  Eng 
Xews-Rec — June  27,  1918.  From  article 
by  C.  H.  Blackall,  in  Am.  Architect. 
What  constitutes  an  architect?  The 
future  outlook  and  opportunities. 


Cash  Register  Building 

58000  Square  Feet  of  Floor  Space  in 
30  Days  (87777  A).  Ills.  500  w.  Ind 
Man — Aug.,  1918.  Features  of  construc- 
tion of  a  new  building  in  Dayton,  Ohio, 
for  X'at'l  Cash  Register  Co. 
Concrete 

Discussion  of  Economy  in  the  De- 
sign of  Concrete  Buildings  (87578  B). 
15  pp.  Bos  Soc  C  E,  Jl— June,  1918. 
Discussion  of  Mr.  Mayer's  paper. 

Recommended  Practice  for  Concrete- 
Bridge  Construction  (87534).  4000  w. 
West  Eng — July,  1918.  General  speci- 
fications prepared  by  engineers  of  the 
Portland  Cement  Assn. 

Recommended  Practice  for  Concrete 
Bridge  Construction  (87689).  4500  w. 
Can  Engr — July  iS,  1918.  General 
specifications  prepared  by  engineers  of 
the  Portland  Cement  Assn. 
Contractors 

The  Standing  and  Compensation  of 
the  Building  Contractor  (87201).  2000 
w.  Eng  &  Con — June  26,  1918.  Sug- 
gestions from  a  paper  by  W.  A.  Kling- 
er  for  improving  the  status,  increasing 
the  compensation  and  improving  the 
business  ability  of  contractors. 
Contracts 

Xew  Contract  System  Which  Stimu- 
lates Efficiency  Gaining  Favor  (87625). 
Henry  D.  Hammond.  3000  w.  Eng 
Xews-Rec — July  18,  1918.  "The  superi- 
ority claimed  for  the  method. 
Culverts 

Forcing  Culverts  Under  Roads  With 
Hydraulic  Jacks  (87218).  Ills.  1200  w. 
Eng  Xews-Rec — June  27,  1918.  Pipes 
up  to  4-foot  diameter  installed  at  costs 
lower  than  by  open-cut  method. 
Floor  Loads 

Suggested  Reforms  in  Floor-Load 
Requirements  of  City  Building  Laws 
(87215).  R.  Fleming.  3500  w.  Eng 
Xews-Rec — June  27,  1918.  Comments 
on  the  excessive  live  loads  specified  in 
many  codes,  with  suggestions  tending 
toward  uniformity. 
Floors 

Core  Construction  (87373).  A.  H. 
Bromley,  Jr.  Ills.  2500  w.  Can  Engr 
— July  4.  1918.  Read  before  Am.  Con- 
crete Inst.  Details  of  design  and  con- 
struction. 

Foundations 

Repair  Work  to  Heavy  Foundations 
(87414  .\).  Sidnrv  Gill,  with  discussion. 
Ills.  3500  w.  Ir  &  CI  Trds  Rev— June 
14,  1918.  Difficulties  experienced  and 
methods  adopted  to  overcome  them. 
Read  before  X'^atl.  Assn.  of  Colly.  Mgrs. 

Housing 

How  Shipyard  Housing  Work  Is  Or- 
ganized and  Operated  (87626).  2000  w. 
Eng  Xews-Rec — July  18.  IQ18.  Organi- 
zation developed  by  division  of  fleet 
corporation. 
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Ore  Dock 

Extension  to  Superior  Ore  Dock 
Built  of  Concrete  (87211).  Ills.  2000  w. 
Eng  Xews-Rec — June  27,  1918.  Details 
of  X^orthern  Pacific  structure. 

The  600  Ft.  Reinforced  Concrete  Ex- 
tension of  X.  P.  R}^  Ore  Dock  at  Su- 
perior, Wis.  (87619).  W.  D.  Engelke. 
Ills.  1200  w.  Eng  &  Con — July  17, 
1918.  Methods  of  construction. 
Roofs 

Brick  Arch  Roofs  (87516  N).  Ed- 
ward W.  Stoney,  with  remarks.  Ills. 
22  pp.  Instn  C  E  Ireland,  Trans— Vol. 
XLIII,  1918.  Describes  examples  of 
arched  roofs  which  have  proved  eco- 
nomical and  successful. 
Sicily 

La  Riconstruzione  Di  Messina  (87702 
B).  lis.  1800  w.  Monitore  Tecnico — 
Apr.  10,  1918.  Serial,  1st  part.  Recon- 
struction and  rearrangement  of  impor- 
tant buildings  damaged  by  earthquake. 
Tunnels 

Cross  Channel  Tunnel  (87524).  Ar- 
thur Fell.  Read  before  the  London  Soc. 
1500  w.  Xaut  Gaz— July  13,  1918.  Brief 
details  of  tunnels  agreed  upon  by  Eng- 
lish and  French  engineers. 

The  7000-Foot  Tunnel  at  Lahaina, 
Hawaii  (87532).  Fr.  Koelling.  Ills. 
1500  w.  West  Eng— July.  1918.  It  has 
a  6  by  6  ft.  horseshoe  shaped  section 
and  is  lined  with  concrete.  Carries 
water  for  irrigation  of  plantations. 
Warfare 

Conditions  and  Requirements  of  War- 
fare (87310  A).  James  E.  Cassidy. 
3000  w.  A  S  l^IE,  JI— June.  1918.  The 
war  of  material;  engineers'  part:  can- 
tonments, etc. 

IRRIGATION  AND   RECLAMATION 

California 

$1,500,000  California  Irrigation  Pro- 
ject Has  Well  Supply  and  98  Miles  of 
Steel  Pipe  Line  (87479).  2500  w.  Eng 
&  Con — July  10,  1918.  Features  of  pro- 
ject in  Central  Tulare  County.  Area 
devoted  to  production  of  citrus  fruits. 

Los  Angeles 

Using  Los  Angeles  Aqueduct  Water 
for  Irrigation  Purposes  (87272  A).  C. 
W.  Geiger.  Ills.  1200  w.  Mun  Eng — 
July,  i-9i8.  Arrangements  to  furnish 
adequate  water  to  irrigate  the  beet 
fields. 

Pumping 

Methods  and  Costs  of  Pumping  for 
Irrigation  in  Arkansas  River  Valley 
(■87478).  From  bulletin  prepared  bv  J. 
n.  Marcollus.  2000  w.  Eng  &  Con — 
July   10,   10 18. 

Reclamation 

Reclamation  of  Swamp  Lands  in  Vir- 
ginia-Carolina .Adding  to  Xation's  Food 
Supply  (87481).  F.  W.  Mc Kinney.  2000 
w.  Mfrs  Rcc — July  11,  1918.  How 
these  swamps  are  reclaimed. 
only. 
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MATERIALS     OF     CONSTRUCTION 

Aggregates 

Slag  as  an  Aggregate  for  Concrete 
Ships  (87618  A).  Curtis  C.  Myers.  Ills. 
1800  w.  Iron  Age — July  i8,  1918.  Com- 
parison with  crushed  stone  or  pebble 
concretes  puts  slag  in  place  of  superi- 
ority. 
Concrete 

Effcct.s  of  Grading  of  Sands  and  Con- 
sistency of  Mix  Upon  the  Strength  of 
Concrete  (87688).  Llewellyn  N.  Ed- 
wards. Ills.  1200  w.  Can  Engr — July 
18,  1918.  Read  before  Am.  Soc.  for 
Test.  Mat.  Strength  developed  be- 
tween ages  of  ninety  days  and  one  year 
cannot  be  predetermined. 

Permeability  of  Concrete  by  Water 
(87498  N).  B.  J.  Smart  and  A.  Morri- 
son. Read  before  Eng.  Assn.  of  N.  S. 
W.  Ills.  2500  w.  ComwTi  Engr — ^May, 
1918.  Concludes  that  concrete  can  be 
made  watertight,  but  doubts  whether 
it  can  be  economically  accomplished. 

The  Basic  Principle  of  Concrete 
Mixes  (87421).  Dufif  A.  Abrams.  1000 
w.  Min  &  Sci  Pr— July  6,  1918.  E.x- 
perimental  data  show'ing  increase  in 
strength  from  proper  proportioning. 
Flumes 

Precast  Concrete  Slabs  Make  Durable 
Flume  (87628).  S.  L.  Stovall.  Ills. 
1000  w.  Eng  News-Rcc — July  18,  1918. 
Construction  found  to  be  cheap  and 
simple. 
Timber 

Moisture  Effects  on  Fir  and  Pine 
(87191  A).  Irving  H.  Cowdrey.  3500 
w.  Mar  Rev — July,  1918.  .-Mr  dried  tim- 
ber reabsorbs  moisture  rapidly,  and 
strength  is  reduced  as  moisture  in- 
creases. 

Timber  Industry  (87698  A),  Percy 
Groom,  with  discussion.  12  pp.  Roy 
Soc  Arts,  Jl — July  5,  1918-  Deals  with 
the  extent  to  which  technical  science 
can  aid  in  promoting  this  industry,  and 
the  utilization  of  the  timber  resources 
of  the  British  Empire. 
Timber  Preservation 

Relative  Resistance  of  Various  Hard- 
woods to  Injection  with  Creosote 
(87691).  Ills.  .  4500  w.  Ry  Rev — July 
20,  1918.  Details  and  results  given  in 
a  paper  by  Clyde  H.  Teesdale  and  J.  D. 
MacLeon,  puljlishcd  as  Bui.  606,  U.  S. 
Dept.   of  Agriculture. 

MEASUREMENT 

Arches 

Description  of  a  Machine  to  Test  the 
Actual  Horizontal  Tlirust  of  Model 
Arches  (87514  N).  Edward  Waller 
Stoney.  Ills.  1800  w.  Instn  C  E  Ire- 
land, Trans--Vol.  XLIII,  1918.  De- 
tails of  machine  and  experiments  made. 

Experiments  on  the  Strength  of  Thin 
Brick  .-Xrch  Ribs  (87515  N).  Edward 
W.  Stoney.  Ills.  32  pp.  Instn  C  E 
Ireland,  Trans— Vol.  XLIII,  igi8.  Ex- 
periments made  to  test  the  actual 
strength  and  stiflfness  of  arch  ribs  of 
sufficient  size  to  roof  houses. 
Beams 

Equivalent  Uniform  Loads  for  Re- 
inforced Concrete  Beams  (87200).  Al- 
bert J.  Becker.  1500  w.  Eng  &  Con — 
June  26.  1018.  Method  of  determining 
maximum  bending  moment  of  equiva- 
lent uniform  loads. 
Chimneys 

Vibration  of  Kiinforced  Concrete 
Chimneys  (87716  N).  F.  Omori.  Ills. 
4700  w.  Earthquake  Committee — Bui 
I,  Vol.  IX.  Results  of  research  under- 
taken for  Imperial  Japanese  Earthquake 
Investigation  Committee. 


Columns 

Tests  of  Large  Bridge  Columns 
(87556  A).  J.  H.  Griffith  and  J.  G. 
Bragg.  Ills.  135  pp.  U  S  Bur  Stds, 
Xo.  lOi— June  27,  1918.  Gives  a  com- 
parative analysis  of  the  experimental 
data  found  upon  18  large  bridge  col- 
umns. 
Dams 

Deversoirs  Noyes  (87717  C  -)-  D).  G. 
JVlouret.  Ills.  8000  w.  Annales  Des 
Fonts  Et  Chaussees — Nov.-Dec,  1917. 
Graphic  representation  of  relations  de- 
duced by  experiment  on  flow  of  water 
o\er  dams.  .Mathematical  treatment  and 
formulas. 
Earth-Pressures 

Experiments  on  Earth-Pressures 
{S7468  N).  Ponsonl)\  Moore  Cro^rh- 
waite,  with  abstract  of  discussion.  Ills. 
87  pp.  Instn  C  E.  Pro — Dec.  19,  1916. 
Report  of  expermiental  investigations. 
Gravel  Screens 

Comparative  ,\nalysis  of  Gravel 
Screens  (87622).  Raymond  W.  Dull. 
Ills.  1800  w.  Eng  &  Con — July  17, 
1918.  Types  are  described  and  ana- 
lyzed. 
Melun 

Note  Sur  L'.\rche  D'Essai  De  Melun 
(87721  C  +  D).  M.  Frontard.  Ills. 
8600  w.  Annales  Des  Fonts  Et  Chaus- 
sees— Jan. -Feb.,  1918.  Experimental 
arch  Ijridge,  246  ft.  span,  at  Melun, 
France.  Measurements  and  calcula- 
tions. 
Mine  Surveying 

Terrestrial  Magnetism  in  Relation  to 
Mine  Surveying  (87355  A).  C.  Chree. 
From  paper  before  Instn.  of  Min. 
Engrs.  4000  w.  Colly  Gdn — June  14, 
1918.  On  the  use  of  magnetic  instru- 
ments, their  accuracy,  etc. 
Plane  Table 

A  New  Device  for  Tacheometric 
Plane-Table  Surveying  (87477  N). 
Henry  Louis.  1000  w.  Instn  C  E,  Pro 
— Paper  No.  4226.     Description. 

MUNICIPAL 
City  Planning 

El  Nuevo  Piano  De  La  Habana 
(877OJ  .\).  P.  P.  Gaston.  9900  w.  Rev 
Soc  Cubana  De  Ingenieros — June,  1918. 
Suggested  scheme  of  city  improvement 
of  Havana  by  entirely  new  layout. 

Sunlight  Engineering  in  City  Plan- 
ning and  Housing  (87209  B).  Herbert 
S.  Swan  and  George  W.  Tuttle.  Ills. 
2500  w.  Arch  For — June.  1918.  Gives 
data  required  for  the  application. 

The  Technical  Mind  and  the  Citv 
Plan  (87585  A).  C.  A.  Favrot,  with 
discussion.  27  pp.  La  Eng  Soc.  Pro — 
June,  1918.  Points  in  the  planning  of 
cities. 

Yorkship  Village  (87210  B).  Charles 
C.  May.  Ills.  2000  w.  .Arch  For — 
June,  1918.  A  housing  development 
near  Camden,  N.  J.,  for  the  N.  Y.  Ship- 
building Corporation. 
Garbage 

Baltimore  Receives  Bids  for  Garbage 
Disposal  as  Part  of  General  Plan  for 
Improved  Collection  and  Disposal  of 
Municipal  Waste  (87273  A).  Walter 
E.  Lee.  4000  w.  Mun  Eng — July,  1918. 
The  refuse  problem  and  methods  of 
disposal. 

Municipal  Contribution  to  Conserva- 
tion Through  Garbage  Utilization 
(87283  B).  Edward  D.  Very.  Also, 
.■\merican  Garbage  Disposal  Industry 
and  Its  Chemical  Relation.  Raymond 
Wells.  7000  w.  Jl  Tnd  &  Eng  Chcm — 
July,  1918.  Deals  with  mctliods  and  re- 
sults. 
To  avoid  error,  please  order  by  title  and  number 


Industrial   Cities 

The  Development  of  an  Industrial 
City  (87304  A).  Charles  G.  ^^'ashburn. 
Ills.  4500  w.  A  S  M  E,  Jl— July,  1918. 
Deals  particularly  with  the  development 
of  Worcester,  Mass. 
Municipal  Wastes 

La  Limpieza  De  Una  Ciudad  (87700 
A).  L.  M.  Y.  Pedroso.  9900  w.  Rev 
Soc  Cubana  De  Ingenieros — May,  1918. 
City  sewer  systems;  sewage  treatment, 
industrial  wastes,  etc. 
Sanitation 

The  Sanitary  Control  of  Swimming 
Pools  (87577  B).  Stephen  De  M.  Gage, 
with  discussion  and  bibliography.  Ills. 
77  pp.  Bos  Soc  C  E,  Jl — June,  1918. 
Aspects  of  the  swimming  pool  sanitation 
problem. 
Sewage  Discharge 

Forecasting  Sewage  Discharge  at 
Toledo  Lender  Dry-Weather  Conditions 
(87217).  Watson  G.  Harmon.  2000  w. 
Eng  News-Rec — June  27,  1918.  A  study 
of  the  probable  volume  to  be  dealt  with 
up  to  the  year  1960. 
Sewerage 

Features  of  Proposed  Sewerage 
Works  for  St.  Augustine,  Fla.  (87269 
A).  1500  w.  Mun  Eng — July,  1918. 
Types  of  construction  and  design  rec- 
ommended. 
Sewers 

Are  Sewers  Remunerative  to  Small 
Municipalities?  (87249).  Fred  Alfred 
Dallyn.  2200  w.  Can  Engr — June  27, 
1918.     Analysis  of  costs  and  benefits. 

ROADS  AND  PAVEMENTS 
Asphalt 

Practical  Hints  on  the  Design,  Con- 
struction and  Repair  of  Asphalt  Pave- 
ments (87329).  Charles  A.  Mullen. 
From  paper  before  Can.  Good  Roads 
Cong.  4000  w.  Eng  &  Con — July  3, 
1918.  Materials,  suggestions  for  mix- 
ing and  laying,  and  maintenance. 
Brick 

De  fabricage  van  den  Straatklinker 
(87736  B).  A.  Van  De  Koppel.  Ills. 
4600  w.  Ingenieur — June  8,  1918.  Man- 
ufacture of  paving  brick  in  Holland. 
Clay  employed,  drying  methods,  kilns, 
etc. 
Concrete 

Initial  and  Maintenance  Cost  of  Con- 
crete Roads  Prove  Them  Most  Suitable 
for  Truck  L^se  (87442).  Ills.  1500  w. 
Com  Vhle — July  1,  1918.  Need  for 
uniform  method  of  accounting  for  con- 
struction and  repair. 

Proper  Drainage  and  Adequate  Thick- 
ness of  Bed  Important  Factors  in  Con- 
crete Roads  (87647  A).  Ills.  1400  w. 
Com  Vhlc — July  15.  1918.  Experience 
in  various  places.  Maintenance  and  ser- 
vice. 
Contractors 

Would  Rate  State  Highway.  Contrac- 
tors on  Past  Performance  (87627).  S. 
E.  Fitch.  3500  w.  Eng  News-Rec — 
July  18,  1918.  Propose  giving  contrac- 
tor part  of  saving  proportionate  to 
speed  and  efficiency  shown. 
Earth  Roads 

Location  of  Earth  Roads  (87374). 
R.  W.  E.  Loucks.  4000  w.  Can  Engr — 
July  4,  1918.  The  planning  of  roads, 
drainage,  alignment,  curves,  etc. 

The  Necessity  of  Engineering  Super- 
vision in  the  Construction  and  Main- 
tenance of  Earth  Roads  (87250).  H. 
Ross  MacKenzie.  Ills.  3500  w.  Can 
Engr — June  27,  1918.  .\bstract  of  paper 
before  Regina  Branch  of  Can.  Soc.  of 
C.  E.  General  principles  and  expert 
opinion,  etc. 
only. 
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Highways 

$20,000,000  Expenditure  Proposed  for 
Construction  and  Maintenance  of  High- 
ways for  Motor  Truck  Parcel  Post 
Service  (87330).  1500  \v.  Eng  &  Con — 
July  3,  1918.  Plan  outlined  for  the  ex- 
tension of  motor  truck  postal  service. 
Maintenance 

Procedure  in  the  Use  of  Explosives 
on  Road  Maintenance  W6rk  with  Spe- 
cific Examples  (87267  A).  W.  H.  Daw- 
son. 1200  w.  Mun  Eng — July,  1918. 
\\'ork  in  Pennsylvania  and  .\iaryiand. 
Motor  Post 

Reports  Show  Results  of  Motor  Par- 
cel Post  Service  (87504).  Map.  2000 
w.  Eng  Ncws-Rec — July  11,  iqiS. 
50%  of  the  gross  earnings  to  be  used  in 
building  post  roads. 
Pavement  Costs 

Ultimate  Costs  of  Bituminous  and 
Water-Bound  Macadams  Nearly  Equal 
in  New  York  (87503).  Dudley  P.  Bab- 
cock.  2500  w.  •  Eng  News-Rec — July  11, 
igi8.  Investigations  made  by  the  New 
York  State  Highway  Department. 
Pavements 

Concrete  Pavements  (87690).  Mur- 
ray A.  Stewart.  From  Trans.  Am.  Soc. 
of  Munic.  Imp.  Ills.  1600  w.  Can 
Engr — July  18,  1918.  Report  of  experi- 
mental work  to  ascertain  merits  of  dif- 
ferenL   srade;  of  concrete 

Details  of  Construction  of  Stone 
Block  Pavements  (87265  A).  Arthur 
H.  Blanchard.  Ills.  2200  w.  Mun  Eng 
— Jul}",  1918.  Reviews  improvements 
introduced  during  the  last  forty  years. 

Some  Hints  on  the  Construction  and 
Miaintenance     of     .Asphalt     Pavements. 
(87266  A).    C.A.Mullen.     1500  w.     Mun 
Eng — July,  1918. 
Paving 

Some  Points  on  Force  Account  Pav- 
ing (87649  A).  Oscar  Claussen.  2500 
w.  Af  Eng  Soc  Minn.  Bui — July.  1918. 
Reasons  for  favoring  force  account 
paving. 
Road  Materials 

The  Results  of  Physical  Tests  of 
Road-Building  Rock  in  1916  and  1917 
(87462  N).  Prevost  Hubbard  and 
Frank  H.  Jackson,  Jr.  29  pp.  U  S 
Dcpt  Agri,  Bui.  670 — June  14,  1918. 
Tabulated  results. 
Subgrades 

Notes  on  Highway  Design;  Sub- 
grades  (87328).  J.  L.  Harrison.  1400 
w.  Eng  &  Con — July  3,  1918.  Wrong 
assumptions  as  to  strength  of  sub- 
grades;  causes  of  pavement  failures,  etc. 

WATER  SUPPLY 

Australia 

Railway  Water-Supplies  in  Western 
Australia;  Difficulties  Caused  by  Salt  in 
Soil  (87474  N).  Robert  Bleazby.  7  pp. 
Instn  C  E,  Pro — Paper  No.  4193.  F.x- 
plains  the  difficulties  and  methods 
adopted  in  dealing  with  them. 

Camp  Devens 

The  Building  of  Camp  Devens  (87581 
D).  Leonard  Mctcalf  and  George  W. 
Fuller.  8  pp.  N  E  W-Wks  Assn.  Jl— 
June.    1918.     Discussions  of  work. 

Catskill 

The  Catskill  Water  Supply  System 
(87587  N).  J.  Waldo  Smith.  9  PP- 
Am  W-Wks  Assn,  Jl — June.  igiS.  Out- 
lines this  great  project  and  its  success- 
ful completion. 

Dams 

A  New  Method  of  Designing  Ma- 
sonry Dams  (87471  N).  .Arthur  Ask- 
with  Stoddard.  12  pp.  Instn  C  E,  Pro 
—Paper  No.  4205.  Results  <>f  recent 
investigations  and  their  application  tn 
practical  design. 


Operation  of  Grand  River  Roller 
Dam  Proves  Satisfactory  (87214).  S. 
O.  Harper.  Ills.  1500  w.  Eng  News- 
Rec — June  27,  1918.  Observations  on 
behavior  of  largest  of  the  three  dams 
of  its  type  in  the  country. 

Reservoir   Dams    (87546  A).      Ills.   & 
Plates.     2500  w.     Engng — June  21,  1918. 
Examples  of  difficult  clam  construct. on. 
Suggestions. 
Filters 

Intermediate  Rate  Fine-Sand  Water 
Filter  Operates  Under  Vacuum  (87216). 
Ills.  1200  w.  Eng  News-Rec — June  27, 
1918.  Silty  water  clarified  at  El  Centro, 
Calif. 
Filtration 

Design  and  Construction  of  New  Me- 
chanical Water  Filtration  Plant  at  Osh- 
kosh.  Wis.  (87270  A).  T.  B.  Jorgensen. 
Ills.  1000  w.  Mun  Eng — July,  1918. 
Details  of  a  new  purification  plant. 

Mechanical  Filtranon  riant  at  Leth- 
bridge.  Alberta  (87372).  Arthur  M. 
Grace.  Ills.  2500  w.  Can  Engr— July 
4,  1918.  New  low  service  pumping  sta- 
tion and  relocation  of  intake. 
Fountains 

Progress  Report  of  the  Committee  on 
Sanitary  Drinking  Fountains  (87589  N). 
1600  w.  .Am  W-Wks  Assn,  Jl — June, 
1918.  Fundamental  principles  which 
most  fountains  violate.  Short  bibli- 
ography. 
Joints 

Mctalium  (87594  N ).  Homer  V. 
Knouse.  Ills.  2000  w.  .Am  W-Wks 
-Assn,  Jl — June,  1918.  Advantages 
claimed  for  this  jointing  material,  and 
results  of  its  use. 
Meter  Capacities 

Metiiods  of  Determining  and  Plotting 
Meter  Capacities  and  Some  Results 
(87591  N).  Fred  B.  Nelson.  11  pp. 
Am  W-Wks  Assn,  Jl— June,  1918. 
Methods  used  and  results  obtained  in 
recent  meter  testing  of  the  department 
of  water  supply,  gas  and  electricity  of 
New  York. 
Milan 

Impianto  Di  Sollevamento  Di  .Acqua 
Potabile  Delia  Citta  Di  Milano  (87705 
E).  F.  Menorini.  Ills,  2200  w.  Indus- 
tria— .May  31,  1918.  Pumping  plant  for 
water  supply  of  city  of  Milan,  Italy. 
Oil  engines  driving  centrifugal  pumps 
by  belt. 
Pipe 

Prices  and  Depreciation  of  Cast  Iron 
Pipe  (87593  N).  Burt  B.  Hodgman, 
with  discussion.  18  pp.  .Am  W-Wks 
-Assn,  Jl — June.  1918.  Tabulated  data 
for  the  past  fifty  years,  with  informa- 
tion and  results  of  tests. 
Pumping  Equipment 

.A  Log  Book  for  an  Electricallv 
Drixen  Pumping  I'nit  at  New  Bedford 
(8-584  D).  R.  C.  P.  Coggeshall,  with 
discussion.  7  pp.  N  E  W-Wks  Assn, 
Jl — June,  1918.  Reproduction  of  a  page 
of  a  Iiig  book  for  electrically  operated 
centrifugal  pumps. 
Pumping  Station 

See   same   heading   under    Mkch.axic.^l 
Fni.in-kf.rinc,  HydrattVc   Machinery. 
Pumps 

Centrifugal  Pumps  (87590  N).     E.  C. 
York.     2000  w.     Am  W-Wks  Assn.  jl — 
June.  1918.     Points  of  importance  in  se- 
lection of  such  pumps. 
Pollution 

The  Control  of  Stream  Pollution — .\ 
Problem  in  Economics  (87271  A).  Earle 
B.  Plielps.  3000  w.  Mun  Eng — July. 
1918.  l-'avors  federal  control  of  stream 
pollution. 


Purification 

Recent  Practice  in  the  Purification 
and  Softening  of  Public  Water  Supplies 
(87517  N).  Fred  C.  Uren,  with  dis- 
cussion. Ills.  82  pp.  Instn  C  E  Ire- 
land. Trans— Vol.  XLIII,  1918.  Mod- 
ern practice  in  water  purification. 

Removal  of  Iron,  Manganese,  and 
Carbon  Dioxide  from  Water  (87595  N). 
2000  w.  Am  W-Wks  Assn,  Jl — ^June, 
1918.  Discussion  of  Frank  A.  Barbour's 
paper. 

Plant  and  Animal  Life  in  the  Puri- 
fication of  a  Polluted  Stream  (87597  A). 
C.  Elsmere  Turner.  Ills.  12  pp.  Sci 
M,— July,  1918.  A  study  of  the  biologi- 
cal activity  in  polluted  streams. 

Sanitation 

Recent  Legislation  and  Decisions  of 
the  Courts  with  Reference  to  the  Sani- 
tary Protection  of  Water  Supplies 
(87582  D).  Albert  D.  Sawyer,  with  dis- 
cussion. 13  pp.  N  E  W-Wks  Assn,  Jl 
—June,  1918.  Case  of  the  Haverhill 
Water  Board. 

Supply  Lines 

Special  Features  of  Improvements  to 
Main  Water  Supply  Lines  of  Bavonne, 
N.  J.  (87268  A).  Nicholas  S.  Hill,  Jr. 
Ills.  1500  w.  Mun  Eng — July,  1918. 
Outline  of  work  of  construction  and 
repairs. 

Tanks 

Tanks  for  Water  Supplv  (87260). 
Charles  L.  Hubbard.  Ills.'  4500  w. 
Natl  Engr— July,  1918.  Data  regarding 
tanks  and  auxiliary  equipment  and 
methods  of  supporting  tanks,  etc. 

Thawing 

Thawing  Out  Frozen  Services  (87580 
D).  D.  A.  HefTerman,  with  discussion. 
II  pp.  N  E  W-Wks  Assn,  Jl— June, 
1918.  Experience  with  electric  thawing 
apparatus.     Winter  of  1917-18. 

Water  Works 
,J\%  Water  Works  at  Camp  Grant 
(87588  N).  Charles  B.  Burdick.  9  pp 
Am  W-Wks  Assn,  Jl— June,  igi8. 
Water  supply  for  cantonment  near 
Rockford,  111. 

WATERWAYS  AND  HARBORS 
Australia 

Harbor     Development     in     Australia 
(87497    N).      A.    C.    Mackenzie.      Maps. 
3500  w.    Comwh  Engr— May,  1918.   Port  ' 
development  and  internal  lines  of  com- 
munication. 
Baltimore 

Extensive  Railroad  and  Industrial 
■Improvements  on  Baltimore  Harbor 
(87641).  Ills.  1600  w.  Mfrs  Rec — July 
18,  1918.  Important  terminal  improve- 
ments and  industrial  plants  recently 
erected  along  the  harbor. 
Barge  Canal 

Fast     Boats     for     the     Barge     Canal 
(87643).     600   W.      Naut    Gaz— July   20, 
1918.      Arrangements     for    service    be- 
tween  New  York  and   Buffalo. 
British  Guiana 

Harbour    Works    in     British     Guiana 
(87729).     1400  w.     Times  Engng  Supp— 
June,   1018.     Harbor  improvements  pro- 
Kcted  at  Georgetown. 
Canal  Rates 

Railways,  Waterways  and  Highways 
(87252).  Edward  A.  Bradford,  in  the 
AnnaUsl.  Ills.  2200  w.  Rv  Re\_Fuiie 
29,  1918.  Critical  discu.ssion  of  rates 
for  the  N.  Y.  Barge  Canal. 
Canals 

T,7''^o^^i''  Trollhatta  Canal  (87338  A). 
Ills.  &  Plate.  3500  w.  Engng— May 
31.  1918.  Serial,  ist  part.  Outlines  the 
history  of  this  canal,  and  describes  re- 
cent extensions. 
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Reparation  Des  Dignes  Du  Zuyderzee 
(8771 1  B).  A.  Goiipil.  Ills.  1900  w. 
Genie  Civil— June  8,  1918.  Repair  and 
reconstruction  work  on  the  dikes  of  the 
Zuyderzee,  Holland,  after   1916  storm. 

Dredging  •      t^     j    •         a/To 

Recent  Progress  m  Dredging  Ma- 
chinery (87467  N).  William  Brown, 
with  abstract  of  discussion.  Ills.  72 
pp.  Instn  C  E,  Pro— Jan.  9,  19I7-  The 
"cutter,"  "drag,"  and  "moored'  types, 
and  dipper  dredges. 

Dublin 

A  Note  on  Some  Recent  Improve- 
ments in  the  Graving  Dock  and  Ship- 
repairing  Facilities  in  the  Port  of  Dub- 
lin (87519  N).  John  W,  Griffith.  Ills. 
25  pp.  Instn  C  E  Ireland,  Trans— Vol. 
XLIII,  1918. 

Flood  Embankment 

The  Effect  of  Flood  Embankments 
on  the  River  Levels  in  the  Irrawaddy 
Delta  (87473  N).  Bernhard  Martin 
Samuelson.  (Abridged.)  Map.  9  PP. 
Instn  C  E,  Pro— Paper  No.  4171. 
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French  Ports 

Les  Ports  Fran(;ais  Durant  La  Guerre 
(87708  B).  A.  Pavvlowski.  Ills.  3100  W". 
Genie  Civil — June  I,  1918.  Sousse  and 
Sfax,  ports  of  Tunis.  Harbor  facilities 
and  improvements,  commerce  before 
and  during  the  war,  etc. 

Italy 

Via  D'Acqua  di  Grande  Navigazione 
fra  Milano  ed  il  Lago  di  Como  (87703 
B)  Ills.  4200  w.  Monitore  Tecnico— 
Apr.  20-30.  Projected  canal  forming  an 
inland  waterway  from  Milan  to  Lake 
Como. 

Levees 

Levee  Construction  in  North  Texas 
with  Draglines  (87623).  O.  W.  Fmley. 
Ills.  1000  w.  Eng  &  Con— July  17. 
1918.  Details  of  levee  work  and  land 
reclamation. 

Monongahela 

Monongahela  River  Navigation 
(&7^^'^  B)  H.  W.  Stickle,  with  discus- 
sion.    Ills.    33  PP-     Engrs'  Soc  W  Penn, 
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Fro— .'Vpril,   1918.     Results  obtained  by 
canalization;  the  business  of  the  river; 
improvements  needed,  etc. 
Rhone 

Le  Rhone  (87733  B).  A.  Koehler. 
Ills.  2300  w.  La  Nature — June  I,  1918. 
Industrial  migration  in  Southern  France 
due  to  power  development  of  River 
Rhone.  River  improvement  projects. 
Sweden 

Malino's    Future     Free     Port     (87525). 
2500  w.    Naut  Gaz— July  13.  1918-    Con- 
templated improvements  to  and  equip- 
ment of.    Industrial  Harbor,  in  Sweden. 
Suez  Canal 

Suez    Canal    Company's    Report    for 
1917    (87362).      1200    w.      Naut    Gaz — 
July  6,  1918.     Extract  from  the  annual 
report,  showing  the  effect  of  the  war. 
Valparaiso 

Deep-Water  Moorings  in  Valparaiso 
Bay  (87476  N).  Henry  Charles  Anstey. 
Ills.  10  pp.  Instn  C  .E,  Pro — Paper 
No.  4216.  Explains  conditions  and  the 
problem  of  moorings  in  the  bay. 
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Barge  Canal 

See   same   heading   under   Civil   Engi- 
neering. IVaterivays  and  Harbors. 
British  Navy 

Our  Merchant  Navy— The  War  and 
After  (87401  A).  5000  w.  Engr— June 
14,  1918.  The  importance  of  the  mer- 
cantile marine  as  a  part  of  the  British 
navy;  shipping  and  shipbuilding  before 
the  war;  the  present  and  future. 
Capacity 

Passengers  In  Ships  (87725)-     100°  w. 
Times  Engng  Supp — June,  1918.     Cost 
of  passenger  transportation  as  compared 
with  cargo. 
Concrete  Ships 

Construction  of  Concrete  Ships 
(87463  N).  56  pp.  Gov  Print  Off,  Doc. 
239 — June  7,  1918.  Letters  and  reports 
submitted  on  the  cost,  plant  and  advan- 
tages. 

Construction  Problems  Many  in 
Building  Concrete  Ships  (87505).  2500 
w.  Eng  News-Rec — July  II,  1918.  How 
the  Shipping  Board  is  preparing  fo.r  the 
new  government  construction  as  out- 
lined by  Rudolph  J.  Wig  and  S.  C.  Hol- 
lister,  in  paper  before  Am.  Concrete 
Inst. 

Government  .Attitude  on  the  Concrete 
Ship  (87318  A).  Waldon  Fawcett.  1200 
w.  Int  Mar  Eng — July,  1918.  Open 
minded   but    waitint;    lor    results. 

Government  Designs  and  Builds 
3S00-Ton  Concrete  Ships  (87313).  Ills. 
1500  w.  Eng  News-Rec — July  4.  1918. 
Details  of  vessels  under  construction. 

The  Big  Concrete  Ship  Not  Unreason- 
able (87319  A).    J.  F.  Springer.    5000  w. 
Int  Mar  Eng — July,  1918.     Views  of  an 
advocate  of  reinforced-concrete  vessels. 
Diesel  Engines 

See   same   heading  under   Mechantc.vl 
Engineeking.  Combustion  Motors. 
Great  Britain 

Britain's  Ship  Industry  (87645).     9500 
w.     Naut  Gaz — July  20,   1918.     Recom- 
mendations of  committee  of  Board  of 
Trade    for   rehabilitation   after    the   war. 
Joints 

Oil-  and  Water-tight  Joints  in  Shins' 
Hulls  (87323  A).  Evers  Burtner.  Ills. 
2200  w.  Int  Mar  Eng — July,  1918. 
Methods  of  securing  tight  joints  under 
different  conditions. 


Merchant  Marine  . 

American  Merchant  Marine  Will 
Total  25,000,000  Tons  in  1920  (87317  A). 
Edward  N.  Hurley.  3000  w.  Int  Mar 
£ng — July,  1918.  From  an  address  at 
University  of  Notre  Dame,  South  Bend, 
Ind.,  on  June  10. 

Sale  and  Purchase  of  British  and  For- 
eign Trading  Vessels  During  1917 
(87405  A),  T.  Sington.  2500  w.  Ir  & 
CI  Trds  Rev — May  10,  1918.  Steamers 
and  sailing  vessels  that  have  changed 
hands. 
Navigation 

An  Interpolating  Instrument  to  Ex- 
pedite the  Use  of  Aquino's  Tables  in 
Navigation  (87496  A).  Alexander 
Forbes.  Ills.  2500  w.  U  S  Nav  Inst, 
Pro — June,  1918.  Describes  instrument 
based  on  the  principle  of  similar  tri- 
angles. 

A  New  Method  of  Using  Altitude  and 
Azimuth  Tables  to  Obtain  a  Ship's 
Position  at  Sea  (87495  A).  Abner  B. 
Clements.  3000  w.  U  S  Nav  Inst,  Pro 
— June,  1918.  Explanation. 
Riveting 

Riveting     Records     in      Shipbuildnig 
(87343   A).      1200  w.     Engng— May  31, 
iQi,*^.      Records   with   power   riveting  and 
factors  influencing  performance. 
Salvage 

Merchant  Vessel  Salvage  (87724). 
2000  w.  Times  Engng  Supp — June. 
1918.  Work  accomplished  by  British 
Admiralty  in  salving  valuable  cargoes. 

Deep  Water  Salvage  (87644).  Ills. 
1200  w.  Naut  Gaz — July  20,  1918.  De- 
vices for  raising  vessels  from  great 
depths.  Possibilities  of  success  at  1,000 
feet. 

Salvage  of  Merchant  Ships  (87551  A). 
Ills.      2300    w.      Engr — June    21,    1918. 
Gives   details   of  notable   pieces   of   sal- 
vage work. 
Shipbuilding 

Design  Steel  Ship  of  Maximum  Effi- 
ciency of  Bridge-Shop  Fabrication 
(87311).  Ills.  4000  w.  Eng  News-Rec 
— July  4,  1918.  The  assembly  plant  at 
Hog  Island;  hull  parts  made  in  distant 
shops. 

Handling  Materials  at  Hog  Island 
(87189  A).  H.  Cole  Estep.  Ills.  1600 
\v.     Mar   Rev— July.    1918.     Methods. 


Hog  Island's  Ship-Erection  Equip- 
ment: Four  Hundred  Tower  Derricks 
for  Fifty  Ways  (87501).  Ills.  1800  w. 
Eng  News-Rec — July  11,  1918.  Ample 
equipment  provided  for  this  large  yard. 
More  Steel,  More  Ships  Are  Assured 
(87190  A).  Charles  M.  Schwab.  1200  w. 
Mar  Rev — July,  1918.  Address  at  meet- 
ing of  the  Iron  &  Steel  Inst. 

Rapidly  Growing  Ship  Production 
Speeded  by  the  Emergency  Fleet  Cor- 
poration (87315).  3500  w.  Eng  News- 
Rec — July  4,  1918.  Shipbuilding  pro- 
gramme and  launchings. 

World's  Ship  Output  Now  Exceeds 
Losses  (87361).  Bainbridge  Colby. 
2500  w.  Naut  Gaz— July  6,  1918.  Re- 
views the  work  of  the  United  States 
Shipping  Board. 

The    Foundation    Company — Shipbuild- 
ers (87320  A).     Ills.     2000  w.     Int  Mar 
Eng — July,    igi8.     Recent   development 
in  the  shipbuilding  industry. 
Shipping 

Post  -  War  Shipping  Practices 
(87226).  From  the  CoiiipCJidium.  looo 
w.  Naut  Gaz — June  29,  1918.  Deals 
with  the  question  of  government  con- 
trol,  fabricated   and  concrete   ships. 

Is  Uncle  Sam  a  Good  Ship  Oper- 
ator? (87188  A).  V.  G.  Iden.  Ills.  2500 
w.  -Mar  Rev — July,  1918.  Analyzes 
the  w-ork  the  shipping  board  must  do 
in  operating  the  ships  efficiently. 
Ship's  Piping 

Piping  Arrangements  Aboard  Ship 
(87321  A).  Arthur  H.  Baker.  1000  w 
Int  Mar  Eng — July,  1918.  Serial,  1st 
part.  Detailed  description  of  the  ship's 
piping  system. 

Main  and  Auxiliary  Steam  Piping 
(87199  A).  Ralph  W.  Propert.  3000  w. 
Am  Soc  Mar  Dftn,  Jl— April.  1918.  Fun- 
damental features  of  piping  systems 
aboard  ships. 
Spanish  Navy 

Spanish     Navy     Construction     (87347 
A).      Ills.      1500    w.      Engr — May    31, 
1918.     Recent   development  in   Spanish 
shipbuilding. 
Standard  Oil 

Standard  Oil's  Losses  (87642).  2000 
w.  Naut  Gaz — July  20,  1918.  The 
tankers  have  many  battles  w-ith  German 
U-boats. 
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MINING  AND  METALLURGY 


Copper 

Copper  (87454).  Ills.  100  pp.  U  S 
Bur  Stds,  No.  73 — June  25,  1918.  Deals 
primarily  with  the  physical  properties 
of  pure  and  of  commercial  grades  of 
copper. 

Cunningham  Pass  District,  Arizona 
(87420).  W.  Tavote.  Maps,  isoo  w  ■ 
Min  &  Sci  Pr— July  6,  1918.  A  district 
attracting  attention  for  its  high-grade 
copper  ore. 
Copper  Determination 

Iodide  Copper  Method  With  Sodium 
Fluoride    (87259).      A.    L.    Reese.      1000 
w.     Eng  &  Min  Jl — June  29,  1918.     De- 
tails of  the  process. 
Zinc 

Research  Preparedness  in  the  Zinc 
Industry  (87246  A).  Parker  C.  Choate. 
3000  \v.  Chem  &  Met  Eng — July  i, 
1918.  Phases  of  zinc  metallurgy  on 
which  research  is  desirable. 

COAL  AND  COKE 
Brick  Works 

The  VVrenthorpe  Brick  Works  (87754 
A).  Ills.  2500  w.  Ir  &  CI  Trds  Rev- 
June  28,  1918.  Details  of  works  illus- 
trating a  practical  method  of  turning 
colliery  refuse  to  commercial  account. 
Coal 

The  Micro-Chemical  Examination  of 
Coal  (87356  A).  4500  w.  Colly  Gdn — 
June  14,  1918.  Reviews  paper  by  J. 
Lomax  on  research  work,  methods,  re- 
sults, etc. 
Coal  Conservation 

Coal  Conservation  in  New  England 
(87737  A").  Dr.  Ira  N.  Hollis.  6000  w. 
Ind  Man — August,  1918.  Outline  of 
the  fuel  situation  showing  how  methods 
of  economy  and  conservation  may  off- 
set a  20%  shortage. 
Coal  Restrictions 

Coal   Consumption  Restrictions   Gov- 
ernment  Proposes  to   Enforce    (87480). 
1200  w.     Mfrs  Rec — July  11,  1918.     Dis- 
cusses the  programme  for  saving  fuel. 
Coal  Slack 

Flow  of  .\ir  Through  Small  Coal  and 
Other  Broken  Material  (87358  A).  J. 
T.  Storrow.  Tables.  looo  w.  Colly 
Gdn — June  14,  1918.  Report  to  Instn. 
of  Min.  Engrs.  Experiments  to  ascer- 
tain the  influence  of  size  on  the  rate  of 
flow  under  different  conditions. 
Coal  Storage 

Storing  Coal  at  Moonheart,  Illinois 
(87571).  Ills.  1800  w.  Power — July  16, 
1918.  Portable  convevors  tied  in  with 
the  coal-handling  equipment.  Methods 
and  cost. 
Coal  Trade 

The     Coal     Trade     .\fter     the     War 
(^87755  A).    2500  w.    Ir  &  CI  Trds  Rev- 
June  28,  1918.     Serial,  ist  part.     Report 
of  British   Board  of  Trade  Committee. 
Coke 

The    Importance    of   Coke    Hardness 
(87380  N).     G.   D.   Cochrane.     Ills.     12 
pp.     Ir  &  St  Inst — May,   1918.     Its  im- 
portance  in   regard   to  consumption   in  . 
the  blast  furnace. 
Combustion 

Spontaneous  Combustion  (87613  D). 
M.  W.  Franklin.  10  pp.  Am  Soc  Ht  & 
Vt  Engrs,  Jl— July,  1918.  .Abstract.  A 
study  of  the  conditions  for  spontaneous 
combustion,  and  its  prevention.  Witli 
notes  on  spontaneous  combustion  of 
coal,   by  the   U.   S.   Bureau   nf   Miue-^. 


Dye  Industry 

The  British  Dye  Industry  (87350  A). 
1800  w.     Engr — June  7,  1918.     Account 
of  recent  development  at  Huddersfield, 
Eng. 
Fuel 

Maximum  Fuel  Production  With 
Minimum  Fuel  Waste  (87741  A).  David 
Moflfat  Myers.  900  vv.  Ind  Man — Aug., 
1918.  Efforts  to  stimulate  production 
and  eliminate  avoidable  wastes  in  view 
of  coal  shortage. 

The  Present  Fuel  Situation  (87781 
A).  F.  F.  Uehling.  3000  w.  Ind  Man 
— Aug.,  1918.  Dependence  of  produc- 
tion upon  fuel  supply.  Need  of  more 
intelligent  use  of  recording  devices. 

Fuel  Economy  (87445  A).  A.  P. 
Wells,  with  discussion.  5500  w.  S  & 
S  W  Ry  Cb,  Pro— May,  1918.  Outlines 
help  possible  in  saving  fuel  by  those 
handling  it. 

The  Economical  Use  of  Fuel  (87303 
A).  Ills.  57  pp.  A  S  M  E,  Jl— July, 
1918.  A  symposium  contributed  to  the 
Worcester  meeting,  June,  1918,  on  the 
conservation  of  fuel. 
Fuel  Order 

New  Coal  and  Lighting  Order  (87769 
A).  8500  w.  Colly  Gdn — July  5,  1918. 
The  "Household  Fuel  and  Lighting  Or- 
der, 1918,"  applying  to  England  and 
Wales,  restricting  the  consumption  of 
coal,  gas  and  electricity  for  domestic 
purposes. 
Fuel  Resources 

Methods  for  More  Efficiently  Utiliz- 
ing Our  Fuel  Resources  (87448  A).     E. 

B.  Elliott.  Map  &  Ills.  2500  w.  Gen 
Elec  Rev — July,  1918.  Aims  to  show 
that  the  production  of  coke  by  the  bee- 
hive oven  is  wasteful  and  that  the  by- 
product oven  process  is  efficient. 

Ownership 

The  Colliery  Manager  and  State  Own- 
ership (8741 1  A).  F.  Mc.\voy.  Read 
before  Assn.  of  Colly.  Mgrs.  3500  w. 
Ir  &  CI  Trds  Rev— June  7,  19 18.  The 
control  of  the  mining  industry  in  the 
British  Isles. 

Pillars 

Extracting  Coal  Pillars  from  Fierv 
Seams  (87768  A).  R.  H.  Husband.  Ills. 
4000  w.  Colly  Gdn — July  5,  1918.  From 
paper  before  Min.  &  Geol.  Inst,  of 
India.  Sources  of  danger,  preventive 
measures,  packing,  etc. 

Powdered  Coal 

The  Possibilities  of  Powdered  Coal 
as  Shown  by  Its  Combustion  Character- 
istics (87248  A).  W.  G.  Wilcox.  7000 
w.  Chem  &  Met  Eng — July  r,  1918. 
Shown  to  be  efficient  and  flexible  in 
meeting  various  demands. 

Pulverized  Coal 

Use  of  Pulverized  Coal  at  the  Bunker 
Hill  and  .Sullivan  Smelting  and  Refining 
Plant  (87665  A).  C.  T.  Rice.  Ills.  1800 
w.  Eng  &  Min  Jl — July  20,  1918.  Meth- 
ods adopted  to  pulverize  coal  for  use 
in  smelting  and  boiler  works,  and  the 
control  and  distribution  by  the  Holbeck 
system. 

Queensland 

Coal  Near  Wondai  (87492  N).    Lionel 

C.  Bali.  Ills.  2500  w.  Qnsd  Gov 
Min  Jl — May,  1918.  With  notes  on  a 
discovery  of  cobalt  in  the  Burnett  dis- 
trict; gfolngical  features  .-ind  descrip- 
tion of  coal. 


Sampling 

The  Commercial  Sampling  and 
Analysis  of  Coal,  Coke,  and  By-Prod- 
ucts  (87490  N).  Ills.  1300  w.  Chem 
Eng  &  Min  Rev — May,  1918.  Com- 
ments on  methods  of  the  U.  S.  Steel 
Corporation. 

See  also  Powdered  Fuel,  under  Me- 
CH.\NICAL  ExGlXEERi.VG,  Stcani  Engineer- 
ing. 

GEOLOGY 
Apexes 

Apexes  and  Anticlines  (87536).  Rob- 
ert M.  Searls.  Ills.  1700  w.  Min  & 
Sci  Pr — July  13,  1918.  Decision  of  the 
U.  S.  Supreme  Court  in  the  case  of 
Jim  Butler  Tonopah  Mining  Co.  v.  West 
End  Consolidated  Mining  Co. 

Earth  Structure 

The  Growth  of  Knowledge  of  Earth 
Structure  (87603  D).  Joseph  Barrell. 
38  pp.  Am  Jl  Sci — July,  1918.  Synopsis 
of  progress  made  during  the  last  cen- 
tur\'. 

Geological  Surveys 

A  Century  of  Government  Geological 
Surveys  (87604  D).  George  Otis  Smith. 
22  pp.  Am  Jl  Sci — July,  1918.  Reviews 
the  history  of  the  work  accomplished. 

Historical  Geology 

A  Century  of  Geology. — The  Prog- 
ress of  Historical  Geology  in  North 
America  (87601  D).  Charles  Schuchert. 
69  pp.  Am  Jl  Sci — July,  1918.  Synopsis 
of  the  more  important  steps  in  the 
progress  from  1818  to   1918. 

Ironstones 

The  Jurassic  Ironstones  of  the  United 
Kingdom  —  Economicallv  Considered 
(S7381  N).  F.  H.  Hatch.  Ills.  45  pp. 
Ir  &  St  Inst — May,  1918.  Particulars 
regarding  their  distribution,  composi- 
tion, and  output. 

Land  Forms 

A  Century  of  Geology  — Steps  of 
Progress  in  the  Interpretation  of  Land 
Forms  (87602  D).  Herbert  E.  Gregory, 
with  bibliography.  29  pp.  .\m  Jl  Sci — 
July,  1918.  Traces  the  fluctuation  in 
the  development  of  fact  and  theory  as 
related  to  valleys  and  glacial  features. 

Mineralogy 

The  Growth  of  Mineralogi,-  From  i8i8 
to  1918  (87605  D).  William  E.  Ford. 
15  pp.  Am  Jl  Sci — July,  1918.  Re- 
view of  progress. 

IRON  AND  STEEL 

Blast  Furnaces 

Blast-Furnace  Bears  (87384  N).  J. 
E.  Stead.  Ills.  41  pp.  Ir  &  St  Inst— 
May,  1918.  Study  of  the  variable  char- 
acters of  bears,  their  constituents  and 
their  genesis. 

Entire  Blast  Furnace  Plant  Salvaged 
(87791  A).  Ills.  1000  w.  Iron  Age — 
July  25,  1918.  Removal  of  a  Midland, 
Ont.,  stack  and  its  re-erection  at  Sault 
Ste.  Marie. 

Inquiry  on  Blast-Furnace  Practice  in 
the  United  Kingdom  (87379  N).  18  pp. 
Ir  it  St  Inst— May.  1918.  (Questions  and 
summaries  of  replies  from  about  26 
firms,  on  the  effect  of  condition  of  raw 
materials,  and  on  gas-cleaning. 

Modern  German  .Blast-Furnace  Plant 
(87416  A).  Ills.  1000  w.  Ir  &  CI  Trds 
Rev — June  21,  1018.  Description  given 
bv  Max  Wcidlor.  in  Sliihl  unti  Eisen 
of  No.  I  Plant  at  Oberhausen,  as  it  will 
be  when  remodeled. 
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Canada 

The  Iron  Resources  of  Canada  (»7S45 
A).      5000   w.      Engng— June    21,    1918. 
Reviews  a  recent   report  issued  by  the 
Canada  Dcpt.  of  Mines. 
Cobalt  Steel 

The  Determination  of  Cobalt  and 
Nickel  in  Cobalt  Steel  (87392  N).  W. 
R.  Schoeller  and  A.  R.  Powell.  5  PP- 
Ir  &  St  Inst— May,  1918.  Description 
of  method. 
Copper  Tuyeres 

Copper  Tuyeres  for  Blast-hurnaces 
(87383  N).  A.  K.  Reese.  Ills.  6  pp. 
Ir  &  St  Inst— May;  1918.  .Advantageous 
features  as  compared  with  cast  iron 
tuyeres. 
Electric  Steel 

Electric  Steel  and  the  Forging  In- 
dustry (87522  N).  Arthur  V.  Farr. 
From  paper  before  .•\m.  Drop  Forge 
Assn.  Ills.  1800  w.  Iron  .Age — July 
II,  1918.  Steel  from  cold  or  hot  metal. 
Triplex  Process  of  Making  Electric 
Steel  (87245  A).  Theodore  W.  Robin- 
son. Excerpt  from  paper  before  Am. 
Ir.  &  St.  Inst.  Ills.  3500  w.  Chem  & 
Met  Eng — July  l,  1918.  Development 
at  South  Chicago  of  the  world's  largest 
electric  steel  plant. 
Ferromanganese 

Liciuid   Ferromsnt'anc'e   in    '^teel    Mak- 
ing (87793  A ).     E.  C.  Hummel.     1500  w. 
Iron    Age — July   25,    igi8.      .Xdvantages 
■     over  using  the  solid  alloy. 
France 

Tron  and  Coal  in  France  After  the 
War  (87409  A).  2500  w.  Ir  &  CI  Trds 
Rev — May  24,  1918.  Serial,  ist  part. 
Opinions  in  regard  to  the  workable 
deposits,  and  the  value  of  mines  taken 
by  Germanv. 
Fuel 

Fuel  Economy  in  Blast  Furnaces 
(87382  N).  T.  C.  Hutchinson.  Ills.  14 
pp.  Ir  &  St  Inst — May,  1918.  Condi- 
tions in  blast-furnaces  that  secure  long 
life  of  furnace  lining,  and  the  resulting 
fuel  economy. 
India 

Technical  .Aspects  of  the  Establish- 
ment of  the  Heavy  Steel  Industry  in 
India,  with  Results  of  Some  Researches 
Connected  Therewith  (87385  N).  .An- 
drew McWilliam.  20  pp.  Ir  &  St  Inst 
— May,  1918.  Historical  account. 
Ingots 

Defects  in  Steel  Ingots  (87^86  N).  J. 
N.  Kilby.  Ills.  24  pp.  Ir  &  St  Inst— 
May,  1918.  Previous  conclusions  upon 
influence  of  casting,  with  observations 
and  results.  Soine  reference  to  the  elec- 
tric process. 

Production  of  Sound  Steel  by  Lateral 
Compression  of  the  Top  Portion  of  the 
Ingot  (87348  .A).  Benjamin  Talbot. 
Ills.  1200  w.  Read  before  Iron  &  Steel 
Inst.  Engr — May  31.  1918.  Describes  an 
apparatus  for  compressing  the  top  part 
of  the  ingot  after  removal  from  the 
mould. 
Iron  Ore 

British  and  Colonial  Iron  Ore  .Sup- 
plies (87765  A).  1200  w.  Engng — June 
28,  1918.  Information  concerning  re- 
serves and  possibilities  of  Colonial  sup- 
plies. 
Metallilc  Structure 

See     same     heading     under     Electro- 
Physics. 
Plate  Mill 

Youngstown  Sheet  &  Tube  Tandem 
Plate  Mill  (87105  .W  Ills.  1500  w. 
Iron  Age — June  27.  loiS.  Continuous 
slab-heating  furnaces  and  new  type  of 
plate  turnovers,  with  other  features  of 
interest. 


THE  ENGINEERING  INDEX 

Production 

Cost  of  Production  of  Iron  and  Steel 
in  Canada  and  the  United  States  (87770 
.A).  Corbett  F.  Whitton,  with  discus- 
sion. From  a  paper  before  the  Can. 
Min.  Inst.  3000  w.  Ir  &  CI  Trds  Rev- 
July  5,  1918.  Tabulated  comparisons  of 
cost  and  selling  prices,  with  explanatory 
notes. 
Steel  Output 

Chemist's  Part  in  Speeding  Up  Stee^ 
Output  (87193  .A).  A.  F.  Macfarland. 
Ills.  2500  w.  Iron  Age — June  27,1918. 
Outlines  methods  for  rapid  and  efficient 
preliminary  analysis. 
Steel 

Damascene  Steel  (87391  N).  N. 
Belaiew.  Ills.  21  pp.  Ir  &  St  Inst— 
May,  1918.  History:  methods  of  pro- 
ducing this  steel:  report  of  investiga- 
tions, etc. 

La  Macrostructure  De  L'Acier  (87706 
C  +  D).  A.  Portevin  and  V.  Bernard. 
Ills.  3500  w.  Revue  De  Metallurgie — 
May-June,  1918.  A  study  of  the  '•macro- 
structure"  of  steel  by  means  of  the  new 
Stead-Le  Chatelier  reagent. 

Iron,  Carbon,  and  Phosphorus  (873QO 
N').  J.  E.  Stead.  Ills.  24  pp.  Ir  &  St 
Inst — May,  1918.  The  effect  of  intro- 
ducing carbon  by  cementation  into 
homogeneous  solid  solutions  of  iron 
and  phospliorus:  and  the  temperature 
ranges  in  which  free  phosphide  of  iron 
passes  in  and  out  of  solid  solution  in 
iron. 

The  Effects  of  Cold- Working  on  the 
Elastic  Properties  of  Steel  (87389  N). 
J.  A.  van  den  Broek.  Ills.  40  pp.  Ir  & 
St  Inst — May,  1918.  A  study  as  to  the 
effects  in  tension,  compression  and  tor- 
sion. 
Steel  Plant 

Mark  Mfg.  Co.  and  Iroquois  Iron  Co. 
Merge  (87520  A).     Ills.     1200  w.     Iron 
Age — July  II,  1918.     Consolidation  cre- 
ates a  new  self-contained  steel  plant. 
Trade 

Iron  and  Steel  Trade  After  the  War 
(87413  .A).  7000  w.  Ir  &  CI  Trds  Rev 
—June  14,  1918.  Serial,  ist  part.  Re- 
port of  Board  of  Trade  Committee. 


MINE  OPERATION 
Blackdamp 

The  Origin  of  Blackdamp 


.  .415  A). 
J.  Ivon  Graham.  Abstract  of  paper  be- 
fore Instn.  of  Min.  Engrs.  1600  w.  Ir 
&  CI  Trds  Rev— June  14.  1918.  Possible 
sources  of  the  carbon  dioxide  and  nit- 
rogen of  blackdamp. 
Blasting 

Blasting  Methods  at  Ajo  (87537).  S. 
\J.  Champe.  Ills.  1200  w.  Min  &  Sci 
Pr — July  13,  1918.  Excavation  of  hard 
copper  ore  at  the  mines  of  the  New-  Cor- 
nelia company.  Methods. 
Hoisting 

Hoisting  by  Stages  From  Deep  Mines 
(87539).  'R.  .^.  Balzari.  Ills.  1300  w. 
Min  &  Sci  Pr — July  13,  1918.  Under- 
ground hoist  used  at  Argonaut  mine, 
California,  is  described. 

CoUierv  Cable  Suggestions  ((877-6  .A) 
,A.  R.  Davies.  Ills.  2000  w.  Ir  &  CI 
Trds  Rev — June  28,  1918.  Read  before 
Min.  Elec.  Engrs.  Types  and  method 
of  erection  are  considered. 

Overhead  Kolpe  Winding  Plant  at 
Plenmeller  Colliery,  Haltwhistle  (87354 
.\).  George  Raw.  Ills.  5000  w.  Colh- 
Gdn — June  7,  1918.  From  paper  before 
X.  of  Eng.  Inst,  of  Min.  &  Mcch.  Engrs. 
Description  of  plant,  winding  rope,  rope 
slip,  etc. 
To  avoid  error,  please  order  by  title  and  number 
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Mine  Fire 

Mine  Fire  at  Utah-Apex  Mine  (87494 
A).  V.  S.  Rood  and  J.  A.  Norden.  Ills. 
3000  w.  Sfty  Fne— June.  1918.  Condi- 
tions during  and  after  the  fire. 

Mine  Ventilation 

See  same  heading  under  Mech.\xic.\l 
E.Ni'.ixEERixr,,  Heating  and  Cooling. 

Mining  Machines 

Notes  on  Operating  Mining  Machines 
(87410  .Aj.  M.Dempster.  Ills.  3000  w. 
Ir  &  CI  Trds  Rev— June  7,  1918.  Read 
before  E.  of  Scot.  Br.  of  Assn.  of  Mm. 
Elec.  Engrs.  The  actual  work  of  oper- 
ating coal-cutters. 

Shafts  „,.  ,    ^ 

Notes  on  Shaft  Relimng  With  Con- 
crete (87422).  G.  G.  Stonemark.  3002 
w.  Eng  &  Min  Jl— July  6,  1918.  Meth- 
ods used  in  relining  two  shafts  on  the 
Mesabi  range. 

Repairing  a  Small  Circular  Shaft 
(87357  A).  S.  Chambers.  Ills.  2500  w. 
Colly  Gdn — June  14,  1918.  From  paper 
read  before  the  Min.  Inst,  of  Scotland. 
Describes  work  at  a  collierv  near  Bris- 
tol 

MINES  AND  DISTRICTS 

Portugal 

The  Mineral  Industry  of  Portugal 
(87528).  Frederick  W.  Foote  and  Ras- 
tus'S.  Ransom,  Jr.  Ills.  &  Map.  5000 
w.  Eng  &  Min  Jl — July  13,  I9i8.  Re- 
sume of  mineral  activities,  with  some 
production  figures  and  details  of  work- 
ing conditions. 
Queensland 

Oueensland  Mines  Inspection  (87788 
X)T  C.  F.  'V.  Jackson.  3500  w.  Qnsd 
Gov  Min  Jl — June,  1918.  Extracts  from 
mining  engineer's  report  for  I9I7-  Deals 
with   labor,  wages,   accidents,   ventilation. 

The  Mining  Industry  of  Queensland 
(87787  N).  .A.  J.  Jones.  5500  w.  Qnsd 
Gov  Min  Jl— June,  igi8.  .Address  by 
the  minister  for  mines  on  the  more  im- 
portant minerals  and  their  development. 

Rand 

The  Survey  Office  on  the  Rand 
(87530).  E.  M.  Weston.  2500  w.  Eng 
&  Min  Jl— July  13,  1918.  Work  of  the 
mine  surveyor  in  controlling  stoping 
operations. 

MINOR  MINERALS 

Kiln 

The  Deadburning  of  Magnesite  and 
Dolomite  (87345  A).  E.  Steiger.  Ills. 
600  w.  Engng — May  31,  I9i8.  Abstract 
of  paper  before  the  Ceramic  Soc.  Has 
reference  to  the  Swiss  economic  kiln. 
-Author's  patent. 
Manganese 

Valuation  of  Manganese.  Ores 
(87257).  3800  w.  Eng  &  Min  Jl— June 
29,  1918.  Notes  from  a  paper  by  George 
T.  Hollow-ay,  read  some  years  ago  be- 
fore the  Instn.  of  Min.  &  Met. 
Mercury 

Mercurv  Minerals  in  New  Zealand 
(8748S  N).  Charles  H.  Holland.  Map. 
3000  w.  Chem  Eng  &  Min  Rev — May. 
iot8.  Describes  deposits  in  several  dis- 
tricts. 
Potash 

Why  Not  a  Potash  Recovery  Indus- 
trv  in  Australia?  (87486  A).  Ills.  3800 
w.  -A.ust  Min  Stan— May  23,  1918.  An 
account  of  what  has  been  accomplished 
in  .America. 
Tungsten 

The  Production  of  Quicksilver  and 
Tungsten  (87418).  Maps.  2800  w.  Min 
&  Sci  Pr — July  6,  1918.  As  discussed 
before  the  U.  S.  Tariff  Commission  at 
San    Francisco.     Productioi    and    pr;cc- 
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OIL  AND  GAS 

Gas  Industry 

The  Future  of  the  Gas  Industry 
(87351  A).  2200  w.  Engr — June  7,  1918. 
The  type  of  gas  required;  flame  temper- 
ature; diluents;  organization  for  the 
future. 

The  Gas  Industry  (87400  A).  Lord 
Moulton.  Presidential  address.  5500  w. 
Engng — June  14,  1918.  Response  of 
this  industry  in  furnishing  material  for 
war  purposes,  its  capacity  for  service. 
Reviews  the  history  of  development  and 
the  future  needs. 
Motor  Spirit 

Tlie   Roma   Oil  Bore   (87491   N).     W. 
E.  Cameron.     Ills.     1500  w.     Qnsd  Gov 
Min    Jl — May,    1918.      Prospects   of   ob- 
lainiiiy   motor   spirit   from  the  gas. 
Oil  Deposits 

Possible  Existence  of  Deep-seated  Oil 
Deposits  on  the  Gulf  Coast  (87675  D). 
Anthony  F.  Lucas.  Ills.  16  pp.  A  I  il 
E,  Bui — July,  1918.  Possibility  of  find- 
ing deep-seated  oil  deposits  beneath  the 
salt  domes. 
Oil  Losses 

Losses  of  Crude  Oil  in  Steel  and 
Earthen  Storage  (87676  D).  O.  U. 
Bradley.  4  pp.  A  I  M  E,  Bui— July. 
1918.  Losses  due  to  evaporation,  sedi- 
ment, water,  and  leakage. 
"Paraffin  Dirt" 

.\r  Interpretation  of  the  So-called 
Paraffin  Dirt  of  the  Gulf  Coast  Oil 
Fields  (87678  D).  6  pp.  A  I  M  E,  Bui 
— July,  1918.  Discussion  of  Albert  D. 
Brokaw's  paper. 
Refining 

IVtroleum  Refining  (87483  B^  C. 
\V.  Stratford,  with  discussion.  Ills. 
4500  w.  S  A  E,  Jl— July,  1918.  Deals 
with  the  refining  of  Pennsylvania  petro- 
leum by  steam  distillation. 


ORE  DRESSING, 

Africa 

Data  on  Crushing  and  Cyaniding  in  a 
West  African  Mill  (87 529 1.  Paul  T. 
Bruhl.  Ills.  2500  w.  Eng  &  Min  Jl— 
July  13,  1918.  Results  obtained  in  a 
Gold   Loast   Colony  mill. 

Baghouses 

Baghouses  for  Zinc  Oxide  (S7671  A). 
John  F.  Cregan.  Ills.  6000  vv.  Eng  & 
Min  Jl — July  20,  1918.  Problems  in 
baghouse  design  and  operation. 

Concentration 

Belt  Concentrators  and  Wet  Concen- 
tration (87423).  .\lex.  McLaren.  1800 
w.  Eng  &  Min  Jl — July  6.  1918.  Con- 
siders the  limitations  of  belt  concentra- 
tors and  riffled  tables. 

Flotation 

Cascade  Method  of  Froth  F"lotation 
(87759)-  W.  .\.  Fahrenvvald.  Ills.  500 
w.  Min  &  Sci  Pr — July  20,  1918.  New 
types  of  apparatus  utilizing  the  principle 
of  agitation  by  fall  of  pulp. 

Notes  on  Flotation  (87600  N).  R.  W. 
Diamond.  2200  w.  Can  Min  Inst,  Bui — 
July,  1918.  Deals  only  with  bulk  flota- 
tion— the  concentration  of  all  sulphides 
present  in  an  ore  into  the  froth  product. 

Fumes 

Xew  Fume-Treatment  Plant  at  .Ana- 
conda (87275).  D.  M.  Brown.  Ills. 
1800  w.  Min  &  Sci  Pr — June  29,  1918. 
Smoke-treatment  plant,  estimated  to 
cost  $2,000,000.  including  the  largest 
chimney  in  the  world,  now  under  con- 
struction at  Washoe  smelter. 

Ore  Pulps 

The  .Automatic  Separation  of  Solution 
from  Solids  in  tlie  Hydromctallurgical 
Treatment  of  Ore  Pulps  (87677  D). 
Bernard  Macdonald.  Ills.  4  pp.  A  I 
M  E,  Eul — July,  1918.  Explains  meth- 
od, giving  results. 


Refining 

The  Maintenance  of  High  Ampere 
Ethciencj'  in  Electrolytic  Copper  Refin- 
ing (87666  A).  M.  H.  Merriss  and  M. 
.A.  Mosher.  Ills.  4000  w.  Eng  &  Min 
Jl — July  20,  1918.  Practical  work  of 
maintaining  efficienc-y  by  organization 
and  suitable  apparatus. 

Smeltery 

Ideal  Lavout  for  Silver-Lead  Smelt- 
cry  (87670  A).  Guy  C.  Riddell.  Ills. 
6000  w.  Eng  &  Min  Jl — July  20,  1918. 
Methods  of  lead  smelting  practice  in 
the  L'nited  States  and  .Australia,  with 
plans  of  an  ideal  plant. 

Smelting 

Mechanical  Scotch-Hearth  Smelting 
(87667  A).  William  E.  Xewnam.  Ills. 
1200  w.  Eng  &  Min  Jl — July  20,  1918. 
Substitution  of  mechanical  for  hand- 
operated  Scotch  hearths,  describing  in- 
stallations. 

Notes  on  Recent  Metallurgical  Prog- 
ress (8-672  X).  E.  P.  Mathewson.  Ills. 
8000  w.  Eng  &  Min  Jl — July  20,  1918. 
Recent  improvements  at  some  of  the 
great  smelteries  of  the  L'nited  States 
and  Canada. 

Safetj-  Appliances  in  Smelteries  and 
Refineries  (87668  A).  George  M.  Doug- 
lass. Ills.  3000  w.  Eng  &  Min  Jl — 
July  20,  1918.  Describes  devices  to  pre- 
vent accidents. 

PRECIOUS  METALLURGY 
Australia 

Gold  Mining  in  Western  .Australia 
(87771  N).  Thomas  Butement.  Ills. 
2500  w.  Chem  Eng  &  Min  Rev — June  S, 
1918.  Serial,  ist  part.  The  present  posi- 
tion and  outlook  of  the  Kalgoorlie 
mines. 
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CONDUCTING    TRANSPORTATION 

Collision 

Rear  End  Collision  at  Ivanhoe.  Ind.. 
on  Michigan  Central  (87223).  Ills. 
1000  w.  Ry  Age — June  28,  1918.  .Ac- 
count of  collision  with  circus  train,  kill- 
ing 78  and  injuring  120. 

Signals 

Interesting  Signal  Installation  on 
Central  of  Georgia  (87371).  W.  D. 
Cloud.  Ills.  2500  w.  Ry  Sig  Engr — 
July,  1918.  Methods  employed  to  re- 
duce labor  on  the  line. 

The  Use  of  Signals  for  Train  Opera- 
tion (87370).  Henry  M.  Sperry.  Ills. 
5000  w.  Ry  Sig  Engr — July.  1918.  How 
power-operated  three-position  train  or- 
der signals  on  the  Erie  in  connection 
with  automatics  helps  train  movements. 

MOTIVE      POWER      AND      EQUIP- 
MENT 


Air  Brakes 

.Actual  Value  of  Iirlprovcd  Brake 
Equipments  for  Electric  Service  (87432 
A).  Walter  V.  Turner.  1800  w.  Ry  & 
I.oc  Eng — July,  1918.  Points  out  the 
potCMlial  value  of   improved  typej. 

Freight      Brake      Maintenance      (874^7 
A).     F.  B.  Farmer.     4000  w.     Ry  Mech 
F.ngr — July,    1918.      Importance   of   effi- 
cient   Krakes    in    transportation    problems. 
Ambulance  Trains 

Two  .Ambulance  Trains  for 
United  States  .Army  (87508).  UK, 
w.  Ry  .Age — luly  12,  1918.  Trains 
by  the  Great  Western  of  England. 


.'^.xles 

Heat  Treatment  of  .Axles   (87440  A). 
Dvvight   D.   Miller.     2200  w.     Ry  Mech 
Engr — July,  1918.     Scientific  heat  treat- 
ment of  locomotive  and  car  axles. 
Cars 

70-Ton  -Side  Dump  Hopper  Cars  Built 
by  E.  J.  &  E.  (87221).  Ills.  1000  w. 
Ky  .Age — June  28,  1918.  Center  sill  is 
rot  continuous :  the  floor  members  are 
arranged  to  withstand  buffing  stresses. 

Steel  Frame  Refrigerator  Cars  (87436 
A).  E.  G.  Goodwin.  Ills.  2500  w.  Ry 
Mech  Engr — July,  1918.  Norfolk  and 
Western  design  has  bunched  insulation, 
insulated  bulkheads  and  conduit  floor 
r.acks. 
Dynamometer  Tests 

Dynamometer  Tests  and  Their  Rela- 
tion to  Locomotive  Efficiency  (87446 
A).  C.  M.  Darden.  Ills.  2500  w.  S  & 
S  W  Ry  Cb,  Pro— May,  1918.  Consid- 
ers benefits  gained  by  dynamometer  test. 
Electric  Locomotives 

Locomotives  .A  Courant  Monophase 
(87713  B).  H.  Studer.  Ills.  3100  w. 
Genie  Civil — June  15.  1918.  New  types 
of  single-phase,  .A  C  locomotives  built 
at  Oerlikon  Works  for  Swiss  Railways. 
Electrification 

Electrification  of  the  Xew  York  Con- 
necting Railroad  and  Hell  Gate  Bridge 
(87428  A).  Ills.  1000  vv.  Ry  &  Loc 
F'ng — July,  1918.  Detailed  description 
of  the  single  iihase,  overhead  catenary 
system. 

To  avoid  error,  please  order  by  title  and  number 
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Feed  Water 

Feed  Water  Heaters  (87376).  J.. 
.Snowden  Bell.  Ills.  2000  w.  Ry  Rev — 
July  6,  1918.  Basic  principles  on  which 
feed  water  heaters  for  locomotive  use 
should  be  constructed. 
Fuel  Economy 

How  Can   Coal  be  Saved  on  the  En- 
gine  (87631).     1500  w.     Ry   .Age — July 
19,  igi8.    Suggestion  to  aid  in  fuel  econ- 
omj-. 
Locomotive  Maintenance 

European      and     .American      Practice 
(87431   .\).     1200  w.     Ry  &  Loc  Eng— 
July,  1918.     Explains  systems  of  design 
ami  maintenance. 
Locomotives 

Features  and  Functions  of  Goods  Lo- 
comotives (87403  N>.  William  Prior 
Hales.  Ills.  2000  w.  Comwh  Engr — 
June,  1918.  Types  in  use  on  railways  of 
several  states  of  .Australia. 

First  of  l^  S.  Standard  Locomotives 
Completed  (87630).  Ills.  1000  vv.  Ry 
Age- July  10,  1918.  Light  Mikado  type 
for  service  on  the  B.  &  O. 

Mallet  .Articulated  Locomotives  for 
the  Baltimore  &•  Ohio  Railroad  (87430). 
Ills.  1200  w.  Ry  &  Loc  Eng — July, 
1918.  Detailed  description. 
^  Mikado  Type  of  Locomotive  for  the 
United  States  Government  (87692).  Ills. 
700  w.  Ry  Rev — July  20,  1918.  Repre- 
sents best  conservative  thought  in 
.American  locomotive  design. 

Norfolk  &  Western  267-Ton  Mallet 
Locomotive  (87506).  H.  W.  Reynolds. 
Ills.  2000  vv.  Ry  .Age — July  12,  IQ18. 
Details  of  design. 
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Pacific  and  Mikado  Type  Locomo- 
tives, C.  B.  &  Q.  R.  R.  (8-375).  Ills. 
1200  w.  Ry  Rev — July  6,  1918.  Four 
designs,  constructed  with  a  large  num- 
ber of  interchangeable  parts. 

Tests  with  2-10-2  Locomotive  on  the 
Union  Pacific  (87224).  Ills.  1000  w. 
Ry  Age — June  28,  1918.  In  service  six 
months  with  very  satisfactory  results. 
Heavy  freight  locomotive. 

Lubrication 

Difficulties  of  Locomotive  Lubrication 
(87336  A).  1800  w.  Mech  Wld — May 
31,  1918.  The  problem  of  valve  and  cyl- 
inder lubrication  is  discussed. 

M.  C.  B.  Assn. 

A  Statement  of  the  Purpose  of  the  M. 
C.  B.  .'\ssociation  (87435  A).  Joseph 
W.  Taylor.  2000  w.  Ry  Mech  Engr — 
July,  1918.  Reasons  and  objects  for  its 
formation,  and  information  relating  to 
developments. 

Military  Lines 

Chemins  De  Fer  A  Voie  fitroite 
(87714  B).  E.  Lemaire.  Ills.  7700  w. 
Genie  Civil — June  22,  1918.  Locomo- 
tives and  cars  for  military  lines  of  23.6 
in.  sase  behind  the  .Allies  fisjhting  front. 
Track  material,  gun  trucks,  etc. 

Superheaters 

Installation  and  Repair  of  Superheat- 
er Dampers  (87429  A}.  Ills.  1000  w. 
Ry  &  Loc  Eng — July,  1918.  Explains 
methods  of  maintaining  proper  adjust- 
ment of  the  parts. 


PERMANENT    WAY    AND    BUILD- 
INGS 

Light  Railroads 

Light  Railroads  at  the  Front  (87693). 
150Q  w.     Ry  Rev — July  20,  1918.     Brief 
account  of  the  light  railroads  operating 
in  France  and  their  usefulness. 
Maintenance 

Maintenance  Work  Is  Being  Serious- 
ly Delayed  (87507).    3500  w.     Ry  Age- 
July  12,  1918.     Shortages  of  labor,  rail, 
and  ties. 
Repair  Shops 

Reclamation  on  the  Southern  Pacific 
(87434  A).  Frank  A.  Stanley.  Ills. 
1800  \v.  Ry  Mech  Engr — July,  1918. 
Serial,  ist  part.  Extensive  salvage 
work. 

Chilean  Railroad  Shops  of  American 
Design  (87615  A).     Walter  W.  Nowak. 
Ills.     2500  w.     Iron  .Age — July  18.  1918. 
Represent  the  best  .American  practice. 
Terminals 

New  York  Central  Opens  Cleveland 
Freight  Terminal  (87629).  Ills.  350D 
w.  Ry  .A.ge — July  19,  1918.  Details  of 
L.  C.  L.  station  costing  more  than 
$4,000,000. 
Tracks 

Completing  the  Double  Track  on  the 
Union  Pacific  (87220).  Ills.  3000  w. 
Ry  Age — June  28,  1918.  The  heavy 
traffic  made  necessary  the  construction 
of  96  miles  of  second  main  line  during 
1917.    Details  of  the  work. 


ROADS   AND   PROJECTS 
China  and  Japan 

The  Chinese  and  Japanese  Railways 
Compared  (87222).  Frank  Rhea.  Ills. 
2000  w.  Ry  Age — June  28,  1918.  Japan's 
lines  have  a  semi-military  organization. 
Chinese  have  not  control  of  their  rail- 
ways. 
Russia 

Russian  Railroads  as  They  Are 
(87482).  Joseph  E.  Greiner.  1500  w. 
Mfrs  Rec — July  II,  1918.  Detailed  de- 
scription. 

The  American  Railway  Commission 
and  Russian  Railroads  (87620).  J.  E. 
Greiner.  2000  w.  Eng  &  Con — July  17, 
1918.  .Abstract  of  address  before  Engrs' 
Cb.  of  Baltimore  describing  conditions, 
and  giving  chief  recommendations. 

TRAFFIC 

Freight 

Report  on  Proposed  Store  Door 
Freight  Deliver}'  in  New  York  City 
(87535)-  5000  w.  Ry  Rev— July  13, 
1918.  Report  of  James  S.  Harlan  rec- 
ommending the  discontinuance  of  free 
time  in  removing  less  than  carload 
freight. 

United  Kingdom 

Coal  and  Mineral  Traffic  on  the  Rail- 
ways of  the  United  Kingdom  (87553  A). 
H.  Kehvay-Bamber.  2;oo  w.  Engr — June 
21,  1918.  Calls  attention  to  the  need  of 
using  wagons  of  the  largest  possible 
carrying  capacity. 


LLECTRIC  RAlLWAYt 


Australia 

The  New  South  Wales  Government 
Tramways  (^7632).  Ills.  1200  w.  Elec 
Ry  Jl — July  6,  1918.  Brief  account  of 
Australia's  greatest  electric  railway  sys- 
tem. 
Coasting 

Saving  That  "Extra  Shovelful  of 
Coal"  b}-  Increased  Coasting  (87634). 
Harry  C.  Kendall.  2500  w.  Elec  Ry  J! 
— July  13,  1918.  Experiences  and  re- 
sults obtained  in  Denver,  by  use  of 
coasting  recorders. 
Economical  Maintenance 

Money-Saving  Factors  in  the  Main- 
tenance of  Special  Work  (87659).  R. 
C.  Cram.  Ills.  4000  w.  Elec  Ry  Jl — 
July  20.  1918.  Requirements  for  eco- 
nomic maintenance. 


Overhead  Structures 

Providing  Strength  and  Attractive- 
ness in  Special  Overhead  Supports 
(87656).  Charles  R.  Harte.  Ills.  3000 
w.  Elec  Ry  Jl — July  20,  1918.  Consid- 
ers overhead  bridges  and  other  special 
structures. 
Peak-Load  Power 

International  Railway  Installs  Steam 
Turbine  in  Unique  Location  (87633). 
Ills.  1500  w.  Elec  Ry  Jl — July  13,  1918. 
A  5500-kw.  second-hand  turbine  in- 
stalled for  a  peak-load  power  supply. 
Rates 

Increased  Revenue  to  Offset  Higher 
Wages  (87254).  Thomas  N.  McCarter. 
1800  w.  Elec  Ry  Jl — June  29,  1918. 
Considers  the  power  of  the  federal  gov- 
ernment to  raise  rates. 


Raise  Rates  to  Permit  Higher  Wages 
(87253).  Also  editorial.  8000  w.  Elec 
Ry  Jl — June  29,  1918.  The  effect  of  the 
financial  condition  of  electric  railways 
upon  determination  of  rates  by  the  War 
Labor  Board.  Opinions  of  rate  expert? 
on  the  matter. 

What  Is  a  Fair  Return  in  War  Time? 
(87635).  John  Bauer.  2500  w.  Elec  Ry 
Jl — July  13,  1918.  Rates  on  new  invest- 
ment must  be  based  on  market  condi- 
tions. 
Speed-Time 

Effect  of  Grades  and  Curves  in  Plot- 
ting Speed-Time  Graphs  (87657).  C. 
W.  Squier.  2000  w.  Elec  Ry  Jl — July 
20,  1918.  Calculations  and  methods  de- 
scribed. 


vnnx  MOTICE 


BUSINESS  LAW.  By  Thomas  Con- 
yngton,  with  the  collaboration  of  Eliza- 
beth A  Smart.  Size  6x9,  536  pp.  Price 
$4.00  New  York.  The  Ronald  Press 
Company. 

This  is  a  very  concise  yet  comprehen- 
sive course  of  reading  for  the  average 
man  or  \voman  on  the  subject  of  business 
law.  It  endeavors  to  show  the  evolution 
of  law  and  its  application  in  many  of  the 
usual  occurrences  in  busines.s  life.  Natur- 
ally in  a  work  of  this  kind  there  is  much 
that  must  be  omitted  for  lack  of  space, 
but  there  is  one  brief  chapter  on  criminal 
law  which  may  serve  to  clear  up  the  gen- 
eral impression  of  the  matter  in  the 
minds  of  many  people.  Contracts  is  a 
topic  that  is  very  thoroughly  treated,  as 


well  as  the  question  of  partnerships  and 
new  corporations;  property  rights  par- 
ticularly as  they  concern  husband  and 
wife  are  defined  both  in  relation  to  per- 
sonal and  real  property.  There  are  some 
excellent  suggestions  on  the  question  of 
making  a  will  and  the  variety  of  statute? 
in  the  different  states  is  mentioned  in 
connection  with  the  necessity  for  a  suffi- 
cient number  of  witnesses  to  the  execu- 
tion of  such  a  document.  In  this  con- 
nection also  the  responsibility  of  trustees 
and  other  persons  to  whom  the  care  and 
management  of  property  of  anj'  kind 
may  be  entrusted,  is  very  well,  althou.gh 
briefly  stated.  The  latter  part  of  the 
book  is  devoted  to  specimen  fonns  such 
as  contracts  for  sale  of  property,  bills  of 
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sale,  powers  of  attorney,  appointments  of 
agents,  etc.  And  there  are,  as  before 
mentioned,  some  good  suggestions  on  the 
simplest  and  most  direct  forms  for  the 
organization  of  partnerships  and  incor- 
porated companies.  There  is  a  very  com- 
plete index,  which  will  no  doubt  assist 
the  reader  in  using  the  work  as  a  refer- 
ence book.  The  author  uses  a  clear  style, 
free  so  far  as  is  possible  from  technical 
or  legal  terms  except  where  required  thus 
enabling  him  to  emphasize  more  strongly 
the  particular  topic  that  he  is  treating. 

On  the  whole,  the  book  should  attract 
a  wide  circle  of  readers,  not  only  the  busi- 
ness man  and  average  reader  but  the  stu- 
dent who  contemplates  making  an  ex- 
tended study  of  the  law  as  his  life  work, 
only. 
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'■  111 '-'itm-lmira  of  Sci-iil:ifi.'  ^/i,uiMv^ -mi.m-ii    1 'i  rii:ii  ilo^s 
By  G.  Charlter  Harrison 

The  author  boldly  asserts  that  cost  accounting  mcth-  of  this  I'criod   as  manager   of  the  system   division   of 

ods  are  today  in  as  retarded  a  state  of  develot>ment  as  that  firm.-    From  January,  1909,  to  February,  1911,  he 

was  manufacturing  previous  to  the  investigations  and  was  'thmptroller   for   the   Russell,   Burdsall    &    Ward 

labors  of  Frederick  W.  Taylor.    He  gives  clear  reasons  Bolt  '.&,,J^ut  Company.    At  the  latter  date  he  returned 

for  this  statement,  and  then  shows  how  the  great  prin-  to  Pnhce'itiVatcrhouse  &  Company  to  take  up  the  man- 


ciples of  industrial  management  can  and  should  be  ap- 
plied in  cost  accounting,  for  the  cost  system  and  all 
those  who  operate  it  should  to  the  greatest  possible  ex- 
tent help,  not  hinder,  production. 

Mr.  G.  Charter  Harrison  was  born  and  educated  in 
England  and  passed  eighth  in  order  of  merit  in  the  final 
examination  of  the  Institute  of  Chartered  Accountants 
in  England  and  Wales.  For  eight  years,  up  to  Octo- 
ber, 1916,  he  was  employed  by  Price,  Waterhouse  & 
Company  in  various  capacities;   during  the  latter  part 

SHOULD  a  manufacturer  be  told  by  a  competent 
adviser  that  one  of  his  machines  performing  an 
important  operation  was  grossly  defective  in 
design  and  while  expensive  to  operate  was  turning 
out  a  relatively  low  production  of  a  poor  grade  of 
product,  he  would  not  be  satisfied  until  he  had 
learned  full  details  of  where  the  trouble  was  and  had 
taken  the  necessary  steps  to  correct  it. 

One  of  the  most  important  and  expensive  machines 
of  the  average  manufacturer,  however,  is  in  just  the 
condition  indicated — it  is  costing  more,  often  far 
:nore  than  it  should,  to  produce  very  much  less  than 
lie  is  entitled  to  expect  from  it. 

The  machine  re- 
ferred to  is  the  cost  s'™;;;;;;;™™;;;;;;:;;;;;;;;;;;;;;;;;;™;;;;;;;;;;;;;;;;;;;;™;;;;;;;;;;;;;;;;;;;;™;;:^ 
system— the  mech-  |j 
anism  for  produc- 
ing vital  informa- 
tion relative  to  the 
operation  of  the 
business.  Curious- 
ly enough,  while  all 
other  branches  of 
industrial  manage- 
ment have  made 
marked  progress  in 


agersfiVp  fof  the  system  division.  In  November,  1916, 
he  entered  into  a  partnership  with  the  principals  of 
Bak^,'^1Sutton  &  Company.  London,  England,  char- 
tereW'Vtcountants  under  the  firm  name  of  Baker,  Sut- 
ton^^  'Harrison.  This  firm  practiced  as  industrial 
engyt>i*h-s  and  chartered  accountants.  Owing  to  con- 
diti'oWMhrought  on  by  the  ivar  that  firm  was  dissolved 
in  Mti'y,  1918.  Mr.  Harrison  took  over  the  busifiess  and 
conittiUed  it  under  his  own  name,  retaining  the  agency 
of  B^k'ir,  Sutton  &  Company  of  London. 

t  nl 
the>te*t  few  years,  cost  accounting  methods  in  general 
hav^'ifiade  no  material  advance. 

It'Hvould  be  futile  to  estimate  the  total  loss  in- 
voiV^a  in  inefficient  methods  of  cost  accounting,  but  it  is 
pffebfefble  that  the  average  cost  system,  taking  into  ac- 
cfiliiYf  all  factors,  is  not  more  than  50  per  cent,  efficient, 
srftliat  the  annual  loss  from  this  cause  may  well  be  re- 
giiyW  as  a  matter  of  considerable  importance.  If  the 
same  economic  loss  involved  in  inefficient  methods  of 
cost  accounting  were  found  to  result  from  defective 
technical  practice,  a  large  proportion  of  the  engineering 
profession  would  undoubtedly  be  exercised  in  finding 
some  means  of  eliminating  this  unnecessary  tax  upon 

industry. 

, ,,„,,,,,MH.........m.™.,«M....,...m»»»^  The  continuance 

11  of  this  condition 
of  inefficiency  has 
apparently  been 
due,  in  the  main, 
to  the  fact  that  the 
nianu  f  actitrer  has 
not  recognized  its 
existence  and 
though  in  some 
cases  he  has  real- 
ized   in     a     vague 


It  is  a  source  of  wonderment  that  accountants  and  engineers 
have  not  followed  more  closely  the  practice  of  machine  design  in 
drawing  plans  of  operation  for  systems  of  manufacturing  records 
and  for  clerical  processes,  for  the  operation  of  these  things  is  very 
similar  to  that  of  a  machine  that  utilizes  mechanical  forces.  In 
no  other  way  than  by  drawing  a  detailed  diagram — a  working  draw- 
ing— can  the  complex  relationships  involved  in  the  various  forms, 
records  and  individual  responsibilities  be  clearly  shown. 
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way  that  he  was  spending  a  lot  of  money  for  the 
information  his  cost  system  has  furnished,  he  has 
accepted  the  assurance  of  his  cost  accountant  that  the 
methods  adopted  conformed  to  the  commonly  ac- 
cepted standards.  A  manufacturing  business  cannot 
be  operated  safely  without  some  information  relative 
to  costs.  This  fact  is  generally  realized  by  manu- 
facturers and  the  existing  methods  h^ve  doubtless 
been  retained  in  many  cases  on  the  by  no  means  safe 
3ssumption  that  any  cost  system  is  better  than  none 
at  all. 

Professional  accountants,  who  should  obviously  be 
the  leaders  in  the  development  of  cost  accounting 
methods  generally,  have  failed  in  a  marked  degree 
to  read  the  "writing  on  the  wall,"  and  in  spite  of  the 
fundamental  changes  in  manufacturing  methods  in- 
troduced in  recent  years  have  made  few  contributions 
of  importance  toward  the  revision  of  cost  accounting 
methods  to  conform  to  these  industrial  developments. 

A  really  valuable  and  original  contribution  to  the  lit- 
erature of  cost  accounting,  however,  is  presented  in  Mr. 
Benjamin  A.  Franklin's  "Cost  Reports  for  Executives." 
Mr.  Franklin  is  apparently  one  of  the  few  accountants 
who  is  able  to  regard  cost  problems  from  the  standpoint 
of  the  manufacturing  executive  rather  from  that  of 
the  cost  clerk. 

As  a  recent  review  in  a  leading  accounting  journal 
somewhat  plaintively  remarks : 

To  a  reviewer  of  books  on  accounting,  however,  there  soon 
comes  a  sense  of  slight  weariness  so  aptly  termed  in  trench- 
slang  as  "fed-uppedness"  as  book  after  book  proves  to.ibe  an 
old  friend  with  a  new  face.  He  is  almost  tempted  to  exclaim 
with  the  preacher :  "There  is  nothing  new  under  the  ,su)i."  In 
the  nature  of  things  connected  with  an  art  based  upon'a  few 
fixed  principles  this  is  to  be  expected.  All  that  one- can  do 
is  to  bear  in  mind  that  improvements  in  accounting  jiKtbods 
are  always  possible  but  evolve  by  almost  imperceptible  degrees. 

It  is  true  that  there  is  an  endless  amount  of  Ijfter^ture 
on  the  subject  of  cost  accounting,  but  in  the^majn  it 
follows  the  beaten  trail  and  though  some  improvegients 
have  been  made  in  the  methods  for  distributing  ^jjijrden 
and  in  other  refinements,  it  is  claimed  that  the .  pijg^ent 
generally  accepted  methods  of  cost  accounting  ,q^  in 
as  retarded  a  state  of  development  as  were  tt^pge  of 
manufacturing  previous  to  the  introduction  by  Fr^^ick 
W.  Taylor  of  the  idea  of  scientific  management  In  this 
connection  reference  may  be  made  to  a  recent  bt^kooti 
pccounting,  written  by  a  recognized  leader  of  th§Y?c- 
counting  profession,  a  chapter  of  which  is  devQtocJ  to 
the  problems  of  cost  accounting,  but  neither  ^i^.;t}ljis 
nor  the  rest  of  the  book  is  any  reference  made  itp;  the 
i-mportant  changes  in  manufacturing  methods  wfei,?h 
have  resulted  from  the  adoption  of  scientific  -^ff^an- 
agement  principles,  and  to  the  steps  which  should , be 
taken  to  bring  cost  accounting  methods  generally 
into  line  with  these  latest  developments. 

Recognitton  of  Defects  and  Absurdities  of  Estab- 
lished Accounting  Methods 

The  engineering  profession,  however,  has  very 
clearly  perceived  many  of  the  defects  and  absurdities 
of  the  established  methods  of  cost  accounting,  and  in 
no  case  have  these  been  better  demonstrated  than  by 
Mr.  Harrington  Emerson  in  his  work  entitled  "Efifici- 
ency  as  a  Basis  for  Operation  and  Wages."  In  the 
numerous  volumes  on  scientific  management  and  cost 
accounting  which  have  appeared  since  this  book 
was  published  it  is  surprising  to  find  so  little  infor- 
mation along  constructive  lines  as  to  the  methods  to 
be  followed  in  order  to  put  into  practical  operation 
the  ideas  advanced  by  Mr.  Emerson. 

As  to  whether  the  efficiency  engineer  ignored  the 


accounting  profession,  or  called  upon  it  in  vain  for 
assistance  in  solving  the  accounting  problems  associ- 
ated with  his  work  of  introducing  the  principles  of 
scientific  management,  is  a  question  that  the  writer 
i?  not  in  a  position  to  answer.  In  endeavoring,  how- 
ever, to  solve  these  problems  without  the  assistance  of 
skilled  accountants,  as  many  engineers  have  done,  thev 
have  apparently  overlooked  the  fact  that  though  ac- 
counting is  an  art  based  upon  a  few  simple  principles, 
the  effective  application  of  these  principles  calls  for 
years  of  study  and  practical  experience.  In  fact, 
when  the  "engineer  wanders  into  the  domain  of  ac- 
counting technique  he  is  apt  to  make  costly  blunders 
and  present  as  diverting  a  spectacle  as  would  the  ac- 
countant in  the  field  of  machine  design. 

Engineers'  Failure  to  Appreciate  Cost  Accounting 

That  engiileers  do  not  fully  appreciate  the  fact  that 
cost  accounting  is  a  complex  science  necessitating 
specialized  knowledge  for  its  application  is  evidenced 
by  their  writings.  It  was  a  distinct  shock  to  the 
writer  after  having  spent  a  number  of  years  of  very 
hard  work  in  developing  Mr.  Emerson's  ideas  along 
accounting  lines  to  find,  in  re-reading  one  of  his 
books,  the  somewhat  airy  statement  that  cost  ac- 
counting can  be  very  simply  and  easily  developed 
from  the  cost  formula  he  gives.  Another  engineering 
writer  even  states  that : 

The  employment  of  an  expert  accountant  to  devise  and 
install  a  cost  system  in  a  manufacturing  and  repairing  plant 
is  an  absurdity. 

And  further  that : 

An  expert  on  shop  management  can  learn  the  simple  ac- 
counting required  in  a  short  time.  In  fact  he  cannot  be  an 
expert   without   this   knowledge. 

The  above  quotations  are  somewhat  illuminating  as 
illustrating  the  tendency  for  an  expert  in  one  line  to 
underrate  the  knowledge  and  experience  required  to 
([ualify  as  an  expert  in  another.  The  old  proverb  "a 
little  knowledge  is  a  "dangerous  thing"  applies  to  ac- 
counting as  well  as  to  other  things. 

That  the  primary  purpose  to  be  aimed  at  in  any 
system  of  accounts  is  extreme  simplicity  of  design  is 
a  fallacy  that  will  undoubtedly  die  hard.  A  cost  ac- 
counting system  is  merely  a  machine  for  the  produc- 
tion of  specialized  information  and,  like  any  other 
complicated  piece  of  mechanism,  should  be  judged 
not  so  much  from  the  standpoint  of  simplicity  of  de- 
sign as  from  that  of  the  results  obtained  from  its  use 
and  the  facility  and  economy  with  which  it  can  be 
operated.  To  condemn  any  system  of  accounting  on 
the  sole  ground  of  its  complex  design  would  be  as 
absurd  as  to  complain  that  a  Packard  automobile  is 
far  more  elaborate  in  its  design  than  was  Treve- 
thick's  steam  carriage  which  astounded  and  alarmed 
the  pedestrian  in  1802.  Both  represent  means  of 
transportation,  the  earlier  machine  being  absurdly 
simple  in  design,  but  no  one  would  claim  that  it  was 
a  superior  article  to  the  later  invention.  Undoubted- 
ly all  possible  simplicity  in  design  consistent  with 
efficient  operation  should  be  aimed  at,  but  the  term  is 
a  purely  relative  one  and  the  question  is  not  so  much 
whether  a  system  is  simple  or  not  but  whether,  tak- 
ing all  factors  into  consideration,  it  is  as  little  com- 
plex as  the  conditions  warrant. 

It  is  believed  that  the  methods  which  will  be  sub- 
mitted later  in  these  articles  will  demonstrate  that 
accounting  plans  must  be  quite  complex  in  design, 
though  not  necessarily  difficult  in  operation,  if  the 
multiplicity  of  results  are  to  be  obtained  with  a  mini- 
mum   of    expense    and    without    duplication    of    effort. 

The  designing  of  such  plans  demands  a  high  de- 
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gree  of  accounting  technique  and  a  fundamental 
grounding  in  accounting  principles  which  can  only 
be  obtained  by  years  of  practical  accounting  experi- 
ence which  obviously  the  engineer  engrossed  in  his  pro- 
fession is  not  often  in  a  position  to  obtain. 

Similarity  of  a  System  and  a  Process  or  Machine 
The  writer  has  visited  a  number  of  plants  where 
extensive  reorganization  work  has  been  undertaken 
by  efficiency  engineers,  but  in  no  case  which  has 
come  to  his  attention  has  there  been  any  complete 
layout  of  the  plan  to  be  followed.  A  manufacturer, 
employing  the  services  of  an  engineer  to  design  a 
machine  to  meet  some  special  requirement  of  his 
business,  would  certainly  feel  entitled  to  call  for  com- 
plete working  drawings  of  the  proposed  machine 
before  he  approved  the  spending  of  possibly  several 
thousand  dollars  for  its  construction,  particularly  so 
if  he  were  better  acquainted  with  the  manufacturing 
processes  involved  than  the  engineer  he  employed. 
It  would  also  seem  reasonable  for  a  manufacturer, 
employing  the  services  of  efficiency  engineers  to  un- 
dertake the  introduction  of  improved  methods  in  his 
plant,  to  require  similar  complete  drawings  illustrat- 
ing the  results  contemplated  under  the  plan  and  the 
steps  proposed  to  realize  these  results.  For,  though 
the  manufacturer  is  calling  upon  outside  assistance 
in  the  solution  of  his  problems,  it  is  obvious  that 
there  must  necessarily  be  many  details  of  the  busi- 
ness with  which  he  is  better  acquainted  than  the  ex- 
perts he  employs,  and  his  careful  consideration  of  the 
details  of  a  plan  before  its  installation  is  attempted 
may  often  obviate  the  necessity  of  changing  methods 
once  installed. 

The  first  step  toward  the  solution  of  any  complex 
problem  is  a  proper  classification  of  all  of  the  factors 
entering  therein,  and  the  most  effective  method  to  use 
in  designing  a  plan  to  meet  the  needs  of  a  complex  in- 
dustrial situation  is  to  show  clearly  on  paper  the  various 
elements  and  interrelationships  involved,  and  then  to 
follow  a  similar  method  in  formulating  and  presenting 
plans  to  meet  the  conditions  existing..  From  the  stand- 
point of  the  engineer  engaged  in  the  work  of  applying 
scientific  management  principles,  and  in  the  introduc- 
tion of  improved  routine  methods,  such  a  method  of  pro- 
cedure presents  marked  advantages.  Not  only  does  it 
aid  in  clarifying  the  problems  of  the  engineer  but  it 
also  provides  for  all  effort  expended  being  directed 
toward  a  clearlj-  defined  end  and  reduces  the  amount 
of  supervision  required.  In  the  event  of  any  change 
of  organization  it  enables  work  to  proceed  without 
embarrassment. 

In  Figure  i  is  reproduced  a  section  of  a  drawing 
illustrating  this  idea  of  showing  the  operation  of  a  plan 
in   considerable  detail  and  in  diagram   form. 

Reasonable  Requirements  of  a  Cost  System  ■ 
Though  it  is  obviously  somewhat  difficult  to  sub- 
mit any  definite  standards  for  cost  accounting  meth- 
ods broadly,  as  these  will  depend  greatly  ui)on  the 
character  of  the  business  and  to  some  degree  upon 
the  ability  of  the  organization  and  the  extent  to 
which  it  can  make  good  use  of  the  information  which 
would  be  obtained,  certain  more  or  less  general  re- 
quirements can  be  stated. 

As  an  illustration  of  the  extended  scope  of  a  prop- 
erly designed  cost  system,  the  following  list  is  given 
of  demands  which  should  reasonably  be  made  of  such 
a  system  for  a  concern  manufacturing  a  varied  line 
of  metal  parts,  some  standard  and  some  special,  the 
manufacture  of  which  involves  the  use  of  a  con-iderable 
variety  of  machines. 


I.  Accurate  Cost  of  Specific  Articles 
The  system,  should  provide  for  the  tabulation  of 
cost  data  in  such  form  that  accurate  and  prompt  in- 
formation can  be  obtained  as  to  costs  by  operations 
and  in  total  of  parts,  part-assemblies  and  final  assem- 
blies. Not  only  should  the  system  furnish  informa- 
tion as  to  costs  actually  realized  but,  more  important 
still,  it  should  provide  prompt  and  accurate  data  as  to 
what  costs  should  be  under  current  conditions.  In 
fact,  in  the  business  of  today  a  cost  system  that  does 
not  provide  for  pre-determination  of  costs  cannot 
be  regarded  as  in  any  way  meeting  requirements. 
In  many  cases  an  article  is  placed  on  the  market 
before  it  has  been  manufactured  in  sufficient  quanti- 
ties to  render  the  data  obtained  a  reliable  guide  as 
to  what  the  cost  should  be  in  manufacturing  on  a 
commercial  scale  and,  unless  some  reliable  method 
of  predetermining  costs  is  followed,  fixing  the  sales 
price  of  the  article  is  largely  a  matter  of  an  intelli- 
gent guess. 

In  concerns  manufacturing  a  standard  product,  no 
matter  how  complicated,  a  system  of  cost  accounting 
it  properly  designed  should  enable  accurate  informa- 
tion of  the  current  costs  of  manufacture  to  be  ob- 
tained very  promptly.  For  instance,  in  a  business 
such  as  the  manufacture  of  agricultural  implements, 
where  many  different  kinds  of  machines  are  manu- 
factured, it  should  be  possible  for  the  cost  accountant 
to  furnish  an  approximately  accurate  cost  of  any  ma- 
chine under  current  conditiens  in  less  than  half  an 
hour  after  the  information  is  called  for,  and  this 
should  be  so  even  if  the  machine  in  question  com- 
prises several  hundred  parts  and  necessitates  the  per- 
formance of  five  times  as  many  operations. 

2.     Manufacturing  Efficiency  Data 
Labor.   The  cost  system  should  furnish  the  completest 
data  relative  to  manufacturing  efficiencies  and  in  par- 
ticular such  information  as  the  following: 

The  efficiency  of  the  individual  operator  daily,  weekly  or  at 
longer  periods. 

The  efficiency  of  a  class  of  workers. 
The  efficiency  of  a  department. 
The  efficiency  of  a  plant  as  a  whole. 

Furthermore,  increases  or  decreases  in  cost  should 
be  analyzed  into : 

Those  resulting  from  increases  or  decreases  in  the  rate  of 
wages  paid. 

Those  resulting  from  increases  or  decreases  in  the  time  con- 
sumed in  the  performance  of  manufacturing  operations. 

Material.  The  system  should  provide  for  showing 
daily,  weekly  or  monthly,  as  desired,  increases  or  de- 
creases in  cost: 

Resulting  from  variations  in  the  purchase  price  of  material. 

Resulting  from  variations  in  the  efficiency  of  the  use  of  ma- 
terial, this  being  analyzed  as  to:  individual  operators,  classes 
of  operators,  a  department  and  a  plant  as  a  whole. 

Manufacturing  expenses.  The  increases  or  decreases 
in  cost  resulting  from  variations  in  expense  should  be 
shown  in  the  completest  form,  and  in  particular  the  fol- 
lowing information  should  be  provided : 

Handling  and  transporting  expense.  Increases  or  de- 
creases in  cost  should  be  shown  for  the  various  main 
classes  of  material  and  for  miscellaneous  stores  and 
supplies. 

Power.  Records  should  show  increases  or  decreases 
in  power  cost  analyzed  as  to  : 

Those  resulting  from  variations  in  the  cost  of  power. 
Those  resulting  from  variations  in  the  efficiency  of  use  o£ 
power. 
In  the  former  case  cost  fluctuations  should  be  analyzed  as  to: 
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Cost  of  coal,  unloading  and  handling,  i)ower  purchased,  labor,  and,  if  desired,  by  individual  operators.    These  increases 

repairs  and  supplies.  or  decreases  should  be  analyzed  as  to  : 

Miscellaneous  stores  and  supplies.    Increases  or  de-  Those  resulting  from  variations  in  the  purchase  price  of  sup- 

ci-eases  in  cost  should  be  shown  divided  by  departments,  plies. 
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Those  resulting  from  variations  in  the  efficiency  of  use  of 
supplies. 

Tool  costs.  Information  should  be  provided  showing 
the  daily,  weekly  or  monthly  variations  in  the  cost  of 
tools  divided  as  to : 

Classes  of  machines,  or  individual  machines  when  desired. 

Departments. 

A  plant  as  a  whole. 

In  addition,  such  variations  should  be  analj-zed  to 
show  increases  or  decreases  resulting  from : 

Fluctuations  in  the  purchase  price  of  tools  or  in  the  cost 
of  making  them. 

Variations  in  the  efficiency  of  the  use  of  tools. 

Machine  costs.  Very  complete  information  should  be 
provided  as  to  machine  efficiencies,  this  showing  in- 
creases or  decreases  in  cost  resulting  from : 

Variations  in  the  number  of  hours  a  machine  is  operating. 

Variations  in  the  production  efficiency  of  the  machine  when 
operating. 

Variations  in  the  cost  of  maintaining  and  operating  the  ma- 
chine. 

Spoilt  work.  Increases  or  decreases  in  cost  resulting 
from  fluctuations  in  the  loss  resulting  from  spoilt  work 
should  be  shown  daily,  weekly  or  monthly  divided  as  to : 
individual  operators,  classes  of  operators,  classes  of 
product,  departments  and  a  plant  as  a  whole. 

Miscellanecus  works  expense.  Full  information 
should  be  provided  as  to  increases  or  decreases  in  costs 
resulting  from  variations  in  actual  expense  coinpared 
with  standard,  this  data  being  arranged  under  the  ac- 
count classification  most  suitable  for  the  busmess. 

3.    Promptness  in  Furnishing  Information 

The  value  of  information  relative  to  the  cost  of 
manufacturing  operations  is  generally  in  direct  ratio 
to  the  promptness  with  which  such  information  is 
furnished.  Though  it  is  not  usually  feasible  to  pro- 
vide complete  statements  covering  all  of  the  opera- 
lions  of  the  business  at  very  short  intervals,  owing 
to  the  expense  which  would  be  involved,  at  the  same 
time  there  are  certain  very  necessary  reports  which 
should  be  furnished  to  the  shop  executive  every  day. 

The  following  is  indicative  of  the  character  of  the 
information  which  should  be  provided  daily : 

Summarized  manufacturing  report  showing: 

Goods  ordered,  manufactured  and  shipped  today  and  to  date. 
divided  as  to  classes  and  by  any  further  sub-division  desired. 

Summarised  payroll  report  showing  by  department:;: 
Xumber  of  employees  on  roll. 

Number  of  employees  absent  or  working  short  hours  and 
total  hours  so  lost. 

Actual  hours  worked  by  operators. 

Standard  hours  of  work  produced  by  operators. 

Percentage  of  efficiency  realized. 

Payroll  of  operators. 

Average  rate  per  hour  of  operators. 

Hours  worked  other  than  by  operators. 

Payroll  of  employees  other  than  operators. 

Average  rate  per  hour  of  such  employees. 

Total  hours  worked  by  all  employees. 

Average    rate    per    hour    earned    by    all    employees. 

Summariced  machine  report  showing  for  each  ma- 
chine and  class  of  machine: 

Standard  hours. 

Actual  hours  worked. 

Employment  efficiency. 

Standard  production. 

Actual  production. 

Operating  efficiency. 

End  efficiency. 

In  addition  to  providing  for  information  being  fur- 
nished daily  to  the  shop  executive  in  the  form  of  sum- 
marized reports  as  described  above,  provision  should 
be  made  in  the  design  of  the  cost  system  for  all  data 


relative  to  costs  and  operations  being  so  compiled  as 
to  render  it  possible  at  any  time  to  obtain  very 
promptly  any  arrangement  of  such  data  required. 

4.  Reports  for  the  Manufacturing  Executive 
All  of  the  information  compiled  by  the  cost  depart- 
ment should  be  brought  to  a  definite  focus  and  pre- 
sented to  the  manufacturing  executive  in  a  single 
monthly  statement  which  should  reflect  in  a  few? 
figures  all  of  the  salient  features  of  the  month's  oper- 
ations. 

This  statement  should  show  comparisons  of  actual 
costs  of  operation  for  the  month  with  standards,  di- 
vided under  such  main  captions  as : 

Material  by  classes,  distinguishing  between  fluctuations  in 
the  purchase  price  of  material,  and  in  use  efficiency. 

Labor  by  departments,  distinguishing  between  fluctuations  in 
the  rates  of  wages  paid  and  in  the  efficiency  of  operating  times. 

Tools  by  departments,  distinguishing  between  fluctuations  in 
the  cost  of  purchasing  or  making  tools,  and  in  the  efficiency  of 
use  of  tools. 

Machines  by  departments,  distinguishing  between  efficiency 
of  employment,  of  use,  and  of  operating  and  maintenance  cost- 

Spoilt  work  by  departments. 

Pozver  cost. 

Transporting  and  handling  material. 

Miscellaneous  works  e.rpenses. 

Supporting  the  summarized  statement  should  be 
detailed  statements  providing  the  maiiufacturing 
executive  with  the  fullest  details  as  to  the  inefficien- 
cies disclosed  in  total  on  the  summarized  statement- 
For  instance,  assuming  that  a  high  figure  of  increased 
tool  cost  on  the  summarized  statement  attracts  the  at- 
tention of  the  manufacturing  executive,  reference  to 
the  supporting  tool  efficiency  statement  should  indi- 
cate exactly  in  which  departments  and  inachines  such 
increased  costs  were  incurred. 

The  system  should  of  course  show  monthly  the  net 
profit  realized  from  operations,  gross  profits  being 
shown  as  to  lines,  specific  articles  or  under  such  classi- 
fication as  is  best  suited  to  meet  the  needs  of  the  particu- 
lar business.  Furthermore,  the  statements  should  clearly 
indicate  the  extent  to  which  fluctuations  in  profits  have 
resulted  from  variations  in  the  prices  realized  for  the 
j.roduct  and  from  variations  in  the  cost  of  manufacture. 

5.     Sales  Statistics 

The  system  should  be  designed  to  enable  any  reas- 
onable refinement  of  selling  efficiencj-  data  to  be  ob- 
tained. In  particular,  such  information  as  the  follow- 
ing should  be  provided: 

Profits  realized  by  salesmen. 

Profits  realized  on  different  lines. 

Profits  realized  in  territories. 

Profits  realized  by  different  classes  of  customers. 

In  addition,  it  should  be  possible  to  obtain  expedi- 
tiously any  coinbination  of  the  above  information,  as 
for  instance : 

Profits  realized  by  salesmen  on  each  line. 

Profits  realized  on  different   lines   by  territories,  etc. 

In  addition  to  providing  for  very  complete  data 
relative  to  profits  and  losses  realized  froin  actual  de- 
liveries 'to  customers,  the  system  should  render  it 
]  ossible  to  obtain  at  least  approximately  correct  in- 
formation relative  to  the  profits  which  should  be 
realized  on  orders  accepted  but  not  filled.  The  pre- 
determination of  profits  is  a  corollary  to  the  predeter- 
mination of  costs  and  though  figures  as  to  the  former 
will  be  accepted  by  the  wise  executive  with  due  res- 
ervation, properly  used  they  should  prove  of  the 
greatest  assistance  in  his  direction  of  the  policies  of 
the  business.  Furthermore,  with  a  properly  dcsigneft 
system   the  executive  is  furnished  each  month  with 


278 


INDUSTRIAL  MANAGEMENT 


October,  1918 


full  information  as  to  where  the  actual  results  have 
varied  from  the  estimates,  and  as  to  the  causes  for 
such  variations,  so  that  he  is  enabled  to  adjust  his 
plans  to  conform  to  fluctuating  conditions.  Whereas 
in  the  past  executives  were  satisfied  with  receiving 
annual  statements  of  profit  and  loss,  and  in  the  pres- 
ent are  in  many  cases  content  to  obtain  monthly  in- 
formation as  to  profits  actually  realized,  in  the  near 
future  they  will  demand  the  predetermination  in 
large  measure  of  costs  and  profits.  In  place  of  working 
to  a  more  or  less  nebulous  end,  each  member  of  the 
organization  will  have  definite  standards  to  strive 
for,  the  extent  to  which  such  standards  have  been 
realized  being  reflected  in  the  cost  accounts  and  in 
the  reports  to  the  executive. 

Business  men  are  gradually  emerging  from  the 
retrospective  to  the  prospective  attitude  and  in  the 
writer's  opinion,  the  accountant  of  the  future  will  spend 
more  time  in  making  intelligent  forecasts  for  immediate 
utilization  than  in  recording  past  events:  mere  history. 

6.     Cost  of  Operating  ttip.  System 
The  cost  system  should  be  economical  as  regards : 
Executives,  whose  time  in  many  organizations  is  wasted  to 
an  appalling  degree  in  the  endeavor  to  extract  vital  information 
from  the  mass  of  undigested  information  presented  to  them. 
Clerks. 

Shop  employees,  in  particular,  as  regards  time  spent  in  mak- 
ing out  detailed  time  distributions,  weighing  material,  etc. 

To  this  end  the  system  should  be  coordinated  with 
the  work  of  the  production  and  allied  departments  so 
that  duplication  of  work  and  overlapping  of  authority 
with  their  consequent  confusion   can  be  avoided. 

7.  Standard  Practice  Instructions  Re  System 
The  plan  of  the  system  and  the  details  of  its  oper- 
ation should  be  clearly  laid  down  in  diagram  form  so 
that  employees  can  easily  understand  the  routine  in- 
volved and  the  relation  of  their  work  to  the  general 
scheme.  There  should  be  no  possibility  of  things 
being  done  wrong  owing  to  the  absence  of  the  clear- 
est possible  instructions  as  to  the  right  way  in  which 
to  do  them.  Under  this  head  will  come  the  provision 
for  a  complete  descriptive  card  of.  accounts  that  will 
leave  nothing  to  the  imagination,  for  this,  though  a 
faculty  of  great  value  in  certain  conditions,  is  dis- 
tinctly out  of  place  in  account  distribution. 

Typical  Plan  in  Relation  to  Above  Requirements 
In  considering  the  more  usual  cost  accounting 
methods  in  relation  to  the  above  requirements,  it  is 
necessary  'for  the  sake  of  clearness  to  take  some  spe- 
cific case  as  a  means  of  illustration  and  therefore  in 
Figure  2  is  shown  the  underlying  principles  of  a  cost 
system  employed  by  a  concern  manufacturing  a 
varied  line  of  standard  machinery,  many  of  the  parts 
of  which  are  common  to  several  machines  and  where 
accordingly  parts  are  manufactured  for  stock  and 
issued  on  assembly  requisitions,  this  being  a  condi- 
tion common  to  manufacturers  of  standardized  ma- 
chinery. It  may  be  mentioned  that  the  plan  illus- 
trated is  still  somewhat  generally  regarded  as  an 
efficient  method  of  cost  accounting.  In  considering 
this  plan  no  attention  is  given  to  questions  of  burden 
distribution,  etc.,  but  merely  to  the  basic  method 
used  in  the  determination  of  costs. 

Considered  from  the  standpoint  of  the  first  of  the 
requirements  enumerated  above,  namely,  the  obtain- 
ing of  information  relative  to  the  cost  of  specific 
articles,  it  will  be  seen  that  under  the  plan  illustrated 
a  detailed  account  is  maintained  for  the  cost  of  each 
batch  of  parts  manufactured.  To  the  cost  of  these 
jarts  is  charged  the  actual  labor  cost  of  the  work  per- 


formed thereon  and  the  cost  of  the  material  used. 
Burden  is  distributed  monthly  to  the  cost  of  parts, 
part-assemblies  and  final  assemblies.  Parts  used  in 
assemblies  are  charged  to  the  assembly  cost  card  on 
the  basis  of  the  average  cost  of  such  parts  as  shown 
by  the  parts'  cost  card.  The  cost  of  the  assemblies 
includes  also  the  cost  of  assembling  material  used 
and  assembling  labor  and  burden.  The  final  assem- 
bly includes  the  average  cost  of  part  assemblies  as 
shown  by  the  assembly  cost  cards,  thus  summing  up  and 
assembling   labor,   material   and   burden. 

Former    Idea    of    Costs    Retrospective 

Until    recent   vears  the   purpose   of  practically  all 


FIG.    2.      Dl.AGKAM    SHOWING   ESSENTLAL   FE.^TURES    OF   TYPICAL   COST 
SYSTEM    FOR    STANDARD   LINE    OF    MACHINERY 

cost  accounting  systems  was  confined  in  the  main  to 
the  ascertainment  of  information  relative  to  costs  ac- 
tually realized,  of  which  idea  the  system  now  being 
considered  represents  a  typical  example.  This  being 
the  primary  purpose  of  this  system,  data  obtained 
therefrom  as  to  operating  efficiencies  being  merely 
incidental,  as  explained  later,  the  question  naturally 
arises  as  to  what  is  the  value  and  what  are  the  limi- 
tations of  cost  records  compiled  after  the  event. 

In  a  business  such  as  that  for  which  the  system 
being  described  was  designed,  it  is  contended  that 
information  relative  to  past  costs  is  of  very  limited 
value.  The  manufacture  of  parts  being  for  stock, 
these  parts  being  withdrawn  as  required  for  assem- 
bling, it  will  be  understood  that  it  is  not  only  pos- 
sible but  highly  probable  that  the  parts  included  in 
any  machine  represent  the  result  of  manufacturing 
operations  extending  over  a  considerable  period  of 
time,  so  that  the  final  cost  of  a  machine  will  repre- 
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sent  a  conglomeration  of  data  involving  material, 
labor  and  burden  figured  at  the  various  prices  ex- 
tending over  the  period  covered  by  the  operations 
involved  in  the  manufacture  of  the  machine.  Such  a 
cost  will  in  itself  afford  very  limited  information  rel- 
ative to  the  current  cost  of  building  a  machine  and 
with  fluctuating  material  prices  and  labor  and  bur- 
den rates  a  manufacturer  would  certainly  not  feel 
justified  in  accepting  a  cost  so  compiled  as  the  basis 
for  making  a  selling  price.  Even  if  all  of  the  parts 
required  are  actually  on  hand  it  would  seem  that  the 
correct  basis  on  which  to  figure  selling  prices  would 
be  that  of  replacement  cost,  not  actual  cost,  for  in 
the  event  of  a  falling  market  purchasers  would  ex- 
pect to  be  given  the  benefit  of  the  reduced  material 
prices  and  correspondingly  the  manufacturer  should 
be  entitled  to  realize  the  profit  resulting  from  pur- 
chasing material  before  the  rise  in  price. 

The  whole  conception  of  a  cost  system  which  con- 
centrates solely  on  the  obtaining  of  data  relative  to 
past  results  is  unsound,  belonging  to  the  days  when 
the  manufacturer  was  satisfied  if  some  time  after  the 
end  of  the  year  his  accountant  presented  him  with  a 
statement  showing  the  annual  net  profits  realized. 
To  be  able  to  operate  a  business  with  the  maximum 
degrc"  of  safety  and  profit,  before  any  work  is  under- 
taken there  should  be  an  intelligent  estimate  of  what 
its  cost  will  be,  this  estimate  providing  a  standard  of 
attainment  and  a  definite  incentive  to  economical 
manufacture. 

Under  the  plan  described,  in  order  to  obtain  reli- 
able information  as  to  current  costs  it  is  necessary  to 
refigure  the  costs  alread)-  compiled,  on  the  basis  of 
current  conditions — a  makeshift  method  for  which 
the  system  is  not  adapted  and  one  involving  a  great 
expenditure  of  time  and  considerable  delay. 

Difficulty  of  Shifting  Costs  of  L.\bor  .\nd 

M.\TERIAL 

A  system  such  as  is  being  discussed  may  give 
fairly  useful  information  as  to  costs  during  periods 
of  a  more  or  less  constant  condition  of  the  material 
and  labor  markets,  but  in  times  of  flux,  as  at  present, 
such  a  system  is  liable  to  prove  a  danger  in  giving 
misleading  information,  which  if  accepted  as  correct 
may  result  in  serious  loss. 

Generally  speaking,  it  would  appear  that  this  sys- 
tem gives  little  available  cost  data  except  for  the  pur- 
pose of  valuing  inventories  and,  even  here,  it  may  be 
questioned  whether  the  costs  so  obtained  should  in- 
variably be  used  for  inventory  purposes.  Public 
accountants  have  adopted  the  principle  of  valuing 
raw  material  in  inventories  at  current  market  price 
or  actual  cost,  whichever  is  the  lower,  but  it  will  be 
readily  seen  how  difficult  it  would  be  under  the  plan 
described  to  refigure  the  material  included  in  work- 
in-progress  and  finished  machines  on  a  market  basis, 
so  that  in  the  majority  of  cases  the  auditor  while 
adjusting  the  raw  material  inventory  to  take  care  of  a 
fall  in  the  price  of  raw  material  will  be  inclined  to 
accept  the  work-in-progress  and  finished  work  at  their 
cost  as  shown  on  the  records,  owing  to  the  difficulty 
of  ascertaining  the  difference  between  the  actual  cost 
of  the  material  included  therein  and  the  market  value 
thereof. 

Considered  from  the  standpoint  of  the  second  reas- 
onable requirement  of  a  cost  system,  namely,  the  fur- 
nishing of  complete  data  relative  to  manufacturing 
efficiencies,  it  must  be  admitted  that  the  plan  de- 
scribed fails  totally  to  meet  the  demands.  Hardly 
any  other  result  could  be  expected  when  it  is  con- 


sidered that  the  plan  concentrates  almost  exclusively  on 
obtaining  "costs"  and  ignores  the  equally  if  not  more 
important  question  of  '"causes." 

Effort  to  Trace  Causes  of  Cost  Increases 

In  a  business  such  as  has  been  described,  a  certain 
machine  or  batch  of  machines  completed  this  month 
may  show  an  increase  in  cost  as  compared  with  a 
previous  batch,  and  the  manufacturing  executive  will 
call  for  information  as  to  the  cause  underlying  this 
mcrease.  This  will  result  in  an  interminable  and 
unsatisfactory  investigation — comparisons  of  the 
costs  of  the  individual  parts  will  be  made — this  part 
is  charged  to  this  machine  at  five  cents  more  than 
the  previous  charge.  Why?  In  any  one  part  in- 
creases or  decreases  may  be  due  to  the  combination 
of  a  number  of  causes.    For  instance : 

In  the  month  when  this  part  was  made  the  forge  shop  was 
not  very  busy  so  the  burden  rate  of  that  department  was 
increased. 

This  work  was  done  on  a  machine  not  suited  to  it,  owing 
to  the  regular  machine  not  being  available.  The  machine  used 
was  more  expensive  to  operate  than  the  regular  machine. 

There  was  a  heavy  spoilage  on  that  batch  of  parts  owing 
to  an  incompetent  operator  or  due  to  a  defect  in  the  material. 

The  investigation  of  the  increased  cost  of  the  ma- 
chine being  considered  will  call  for  a  complete  analy- 
sis of  the  costs  of  all  parts  showing  increases  and  it 
may  be  readily  imagined  how  impossible  it  would  be 
to  bring  to  a  focus  information  so  obtained  as  to  in- 
creases in  the  cost  of  several  hundred  parts  and  prob- 
ably five  times  as  many  operations.  Furthermore, 
under  this  plan  of  only  considering  increases  in  costs, 
serious  inefficiencies  may  be  overlooked  owing  to 
these  being  offset  b\"  the  elimination  of  previous  in- 
efficiencies and  consequently  the  total  cost  of  a  part 
remains  approximately  the  same  as  before.  In  addi- 
tion, it  may  be  urged  that  comparisons  with  past 
costs  though  having  their  place  and  being  of  value 
when  nothing  better  is  obtainable  are  of  minor  im- 
portance contrasted  with  comparisons  with  standards 
based  upon  what  the  cost  should  be  rather  than  what 
it  was. 

After  a  few  unsatisfactory  investigations  of  this 
kind  an  executive  will  soon  lose  interest  in  obtaining 
efficiency  data  from  an  analysis  of  detailed  costs,  and 
the  work  of  the  cost  department  will  become  more 
or  less  perfunctory  and  resolve  itself  into  the  some- 
what usual  state  of  affairs  where  a  mass  of  informa- 
tion is  compiled  of  which  little  use  is  made. 

It  seems  strange  that  this  method  of  comparison 
.should  be  regarded  as  being  at  all  adequate  to  meet 
modern  requirements,  but  in  a  recent  book  by  a  well 
regarded  writer  on  cost  accounting,  discussing  the 
value  of  a  detailed  system  of  cost  accounting  to  show 
the  reason  for  not  making  a  profit  on  an  order  for  a 
machine,  we  find  the  following : 

But  supposing  that  after  all,  it  was  found  that  we  had  not 
made  a  profit,  but  a  loss  instead.  What  should  be  done  to  dis- 
cover the  reason  for  this  loss? 

The  need  for  a  comprehensive  and  detailed  system  of 
production  orders,  enabling  us  to  ascertain  the  cost  of  each 
part  or  component  of  the  machine  would  be  forced  upon  us. 
And  probably  we  should  not  be  satisfied  even  with  this.  We 
should  also  require  to  know  the  separate  cost  of  each  process 
or  operation  on  each  dissimilar  piece.  Thus,  if  the  baseplate 
were  in  question  we  should  want  to  know  the  cost  of  the 
metal  contained  in  it,  the  cost  of  molding,  the  total  foundry 
cost :  the  cost  of  planing,  drilling  and  hole  slotting  and  scraping 
the  sides,  and  whatever  other  operations  were  performed  on 
the  baseplate  separately.  Only  by  doinq  so.  and  by  being  in 
a  fosilion  to  contrast  such  detail  costs  with  the  costs  of  similar 
pieces  done  on  a  previous  occasion  could  we  conduct  our  busi- 
ness intelUqcntly  and  safely. 

The  italics  above  are  those  of  the  writer  of  this 
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article.  It  should  be  noted  that  the  author  quoted 
assumes  that  the  above  investigation  and  cost  com- 
parison will  be  undertaken  after  it  is  discovered  that 
a  machine  has  been  sold  at  a  loss  when  it  should 
have  realized  a  profit.  There  are  those  who  may 
question  the  value  of  such  post  mortems,  especially 
when  it  is  remembered  that  in  many  factories  hun- 
dreds of  different  parts,  involving  thousands  of  sep- 
arate operations,  may  be  worked  on  in  a  month. 

Some  information  as  to  efficiencies  is  demanded  by 
every  progressive  works  manager,  so  the  method  of 
obtaining  efficiency  data  by  analyzing  detailed  costs 
proving  ineffective,  there  soon  develops  a  subsidiary 
system  from  which  statements  are  prepared  compar- 
ing the  results  obtained  with  more  or  less  arbitrary 
standards.  Among  these  we  may  mention  our  old 
friend  the  ratio  of  so-called  non-productive  labor  to 
productive  labor,  under  which  every  shop  man 
schemes  to  include  all  possible  labor  expense  under 
the  latter  head  without  reference  to  whether  it  be- 
longs there  or  not.    This  must  be  carefully  avoided. 

Fallacy  of  Low  Non-Productive  Labor  Percentage 

This  brings  to  mind  a  case  which  came  to  the  at- 
tention of  the  writer  where  one  factory,  in  a  concern 
operating  several,  was  for  years  held  up  as  an  exam- 
ple to  the  rest  of  the  factories  because  of  its  low 
percentage  of  non-productive  labor.  An  investiga- 
tion, however,  disclosed  the  fact  that  in  this  partic- 
ular factory  all  employees  working  in  the  shop,  in- 
cluding the  foremen,  were  reported  as  productive 
labor,  whereas  in  the  other  factories  foremen  were 
reported  as  non-productive  labor.  A  curious  feature 
of  such  a  method  of  comparison  is  that  it  entirely 
ignores  the  actual  efficiency  of  operators  so  that  all 
that  is  required  to  enable  a  foreman  to  make  a  most 
excellent  showing,  according  to  this  standard,  is  to 
increase  the  productive  payroll  without  increasing 
the  production.  In  an  actual  case  a  foreman  intro- 
duced an  improvement  in  a  machine  which  resulted 
in  one  man  being  able  to  do  the  work  which  form- 
erly required  two.  The  natural  result  in  the  month 
when  this  improvement  went  into  effect  was  an  in- 
creased ratio  of  non-productive  labor,  for  this  pav- 
roll  remained  constant  whereas  the  productive  labor 
was  reduced  and  as  a  consequence  the  foreman  in 
question  was  sent  for  and  solemnly  reprimanded  for 
his  poor  showing! 

Another  favorite  fetish  of  works  managers  is  the 
latio  of  piece  work  to  day  work.  Where  this  false 
ideal  is  most  consistently  regarded  it  will  be  found 
that  practically  all  jobs  are  piece  work,  and  many  cases 
have  come  to  the  attention  of  the  writer  where  the  fore- 
man did  not  have  the  remotest  idea  of  the  time  a  job 
should  take  and  issued  it  to  a  workman  on  an  hourly 
rate  basis.  After  the  completion  of  the  work  he  would 
divide  the  man's  earnings  by  the  production,  reporting 
the  result  as  the  piece-work  rate  and  the  man's  earnings 
as  piece  work  instead  of  day  work ;  a  fallacy! 

Injustice  of  Per  Pound  or  Per  Piece  Factors 

A  very  usual  form  of  presenting  efficiency  data  is 
to  show^  the  departmental  cost  per  pound  or  per  piece 
of  the  product  manufactured,  whereas  in  many  cases 
the  variations  in  size  and  complexity  of  work  cause 
legitimate  fluctuations  in  cost  amounting  to  five 
times  as  much  as  any  possible  variation  in  efficiency. 
Statements  prepared  on  this  basis  are  more  often  a 
source  of  irritation  than  a  spur  to  efficiency.  A  fore- 
man is  sent  for  around  about  the  end  of  the  month 
and  told  that  in  the  previous  month  his  labor  or  tool 
expense   per  pound   or  per  piece  was  so    many   per 


cent,  over  the  month  previous.  He  immediately  be- 
gins to  rack  his  brain  for  some  reason  why  this  con- 
dition arose  and  probably  remembers  some  particu- 
lar order  which  gave  him  trouble  and  hopefully  ad- 
vances this  as  a  reason  for  the  poor  showing.  Of 
course,  the  cost  system  does  not  provide  any  specific 
information  as  to  the  causes  underlying  variations  in 
costs  so  that  the  argument  is  more  or  less  ineft'ective 
and  the  foreman  leaves  the  cost  department  w-ith  a 
poor  opinion  of  the  cost  system  and  with  little  faith 
in  any  information  emanating  therefrom. 

The  writer  was  partly  responsible  many  years  ago 
for  the  introduction  of  a  system  under  which  fore- 
men were  paid  a  bonus  based  upon  the  decreases  in 
costs  per  pound  or  per  piece  in  their  departments. 
Undoubtedly,  this  plan  had  a  good  moral  effect  but 
the  writer  blushes  to  think  how  the  system  must 
often  have  rewarded  the  inefficient  and  penalized  the 
competent.  Primarily  it  was  wTong,  for  it  based  its 
rewards  on  comparisons  with  results  previously  at- 
tained so  that  the  worst  organized  department  where 
savings  could  most  easily  be  effected  was  the  one 
where  the  greatest  rewards  were  possible  and,  in  fact, 
given  a  department  lOO  per  cent,  efficient  at  the  start 
it  would  be  theoretically  impossible  under  this  plan 
for  any  bonus  to  be  earned  at  all.  Again,  any  change 
in  the  character  of  w"ork  done  in  the  department 
might  quite  easily  result  in  legitimate  cost  variations 
per  pound  or  per  piece  many  times  offsetting  any 
possible  variations  resulting  from  fluctuations  in 
efficiency.  Furthermore,  no  distinction  was  made  in 
the  case  of  such  items  as  stores  or  tools  between  in- 
creases and  decreases  in  cost  resulting  from  vari- 
ations in  the  price  paid  for  stores  and  tools  and  those 
which  were  due  to  fluctuations  in  the  efficiency  of 
their  use.  Under  this  plan  it  would  have  been  per- 
fectly possible  for  a  foreman  to  have  earned  a  bonus 
because  of  a  tool  saving  in  his  department,  whereas 
more  than  the  total  of  such  saving  might  have  repre- 
sented a  decreased  cost  resulting  from  a  reduction  in 
the  price  of  tool  steel,  the  actual  consumption  of 
tools  per  unit  of  product  having  increased. 

The  method  described  of  showing  information  as 
to  the  cost  of  operating  the  departments  of  a  factory 
in  relation  to  standards  is.  of  course,  based  on  a  per- 
fectly correct  idea,  and  the  absurdities  referred  to 
were  only  due  to  the  absence  of  proper  standards  and 
of  an  adequate  accounting  mechanism  for  providing 
comparisons  of  actual  costs  therewith.  The  almost 
universal  attempts  which  are  made  to  supplement  the 
information  produced  by  the  detailed  cost  accounting 
methods  are,  in  fact,  excellent  proof  that  the  average 
works  manager  realizes  the  shortcomings  of  the  de- 
tailed cost  system  in  force  and  appreciates  the  fact 
that  unless  costs  are  shown  in  relation  to  some  stand- 
ard they  are  of  little  value  as  a  means  of  increasing 
the  efficiency  of  a  factory. 

A  criticism  which  is  commonly  made  of  the  aver- 
age cost  system  is  the  delay  which  is  experienced  in 
furnishing  information  to  those  for  whose  benefit  it 
is  compiled.  Promptness  in  furnishing  information 
is  the  third  of  the  reasonable  requirements  of  a  cost 
system,  and  in  the  system  which  is  being  criticized  it 
would  be  difficult  to  provide  data  as  to  costs  until 
some  time  after  the  close  of  the  month,  as  it  is  in- 
evitable under  the  plan  employed  for  the  bulk  of  the 
cost  accounting  work  to  be  concentrated  in  the  period 
immediately  following  the  end  of  the  month.  The 
more  promptly  a  system  discloses  inefficiencies  the 
more  quickly  can  the  unfavorable  conditions  be  cor- 
rected and  unless  a  system  provides  for  daily  reports 
covering  the  more  important  phases  of  the  manufac- 
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turing  operations  it  can  hardly  be  considered  suitable 
to  meet  modern,  comprehensive  requirements. 

Inelastic  jNIethods  of  Compiling  Information 

A  fundamental  defect  of  most  cost  accounting  sys- 
tems is  the  inelastic  method  employed  in  compiling 
information.  Original  data  are  tabulated  in  such  a 
manner  that  any  rearrangement  to  meet  any  other 
need  than  the  specific  one  for  which  the  tabulation 
was  made  necessitates  a  complete,  laborious  retabu- 
lation  by  hand  of  the  original  data.  By  the  employ- 
ment of  modern  accounting  machinery  in  conjunc- 
tion with  a  plan  scientifically  drawn  up  to  take  ad- 
vantage of  the  opportunities  afforded  thereby  it  is 
possible  to  arrange  for  any  combination  of  original 
data  to  be  obtained  promptly,  accurately,  at  little  ex- 
pense and  more  reliable  than  older  systems  can  give. 

Defect  of  Lack  of  Focus 

An  outstanding  defect  of  the  system  being  dis- 
cussed and  in  fact  of  practically  all  detailed  cost  sys- 
tems is  in  relation  to  the  fourth  requirement  enumer- 
ated, namely,  the  necessity  of  a  system  of  cost  ac- 
counting being  so  designed  as  to  render  it  possible 
to  bring  cost  information  to  a  focus  for  the  benefit 
of  the  manufacturing  executive.  From  the  com- 
ments already  made  on  the  particular  plan  described 
it  will  be  evident  that  under  such  a  method  it  would 
not  be  possible  to  compile  a  comprehensive  state- 
ment which  in  a  few  figures  would  provide  the  exec- 
utive with  a  bird's  eye  view  of  the  salient  features 
of  the  month's  manufacturing  operations.  Exec- 
utives who  endeavor  to  make  use  of  the  information 
prepared  for  them  by  their  cost  department  are  en- 
gaged in  a  constant  struggle  to  extract  the  essential 
facts  necessary  for  their  guidance  in  the  operation  of 
the  business  from  the  mass  of  detailed  data  presented 
to  them,  and  it  is  hardly  strange  that  they  sometimes 
wonder  whether  the  time  and  money  expended  in 
maintaining  a  cost  department  is  really  worth  while. 

Reports  to  executives  should  be  based  on  the  prin- 
ciple of  exceptions  and  in  place  of  providing  a  mass 
of  detailed  and  undigested  information  should  be 
drawn  up  to  indicate  clearly  and  unmistakably  where 
exceptional  or  abnormal  conditions  exist.  The  man- 
ufacturing executive  should  primarily  be  interested 
in  information  showing  the  trend  of  efficiencies  and 
the  reasons  underlying  fluctuations  therein.  Under 
the  detailed  cost  system  the  ideal  aimed  at  is  entirely 
the  opposite  for  the  basic  purpose  underlying  this 
plan  is  to  merge  all  expenses  so  far  as  possible  into 
the  detailed  costs,  so  that  the  more  nearly  such  a 
plan  reaches  its  logical  conclusion  and  the  more  com- 
plete and  elaborate  the  methods  of  distribution  the 
more  inextricably  are  inefficiencies  buried  in  the  de- 
tailed costs.  In  many  manufacturing  concerns  a  seri- 
ous cause  of  loss  is  due  to  spoilt  work  and  the  total 
Ipss  from  this  cause  is  certainly  information  required 
by  the  manufacturing  executive,  but  the  writer  has 
examined  numerous  detailed  cost  systems  where  such 
losses  only  showed  on  the  cost  records  as  affecting 
the  cost  per  piece  of  the  parts  spoiled. 

Importance  of  Sales  Statistics 

When  its  importance  is  considered,  it  is  a  matter 
of  surprise  that  so  little  attention  relatively  has  been 
given  to  the  riuestion  of  sales  statistics,  the  fifth 
caption  in  the  list  of  requirements  of  a  cost  system. 
It  is  true  that  a  great  deal  of  data  is  compiled  in 
many  institutions  covering  some  phases  of  the  activi- 
ties of  the  selling  organization  and  there  arc  in  fact 
{'.w  concerns  of  arty  size  that  do  not  possess  records 


showing  the'  gross  sales  made  by  each  salesman  and 
in  each  territory.  It  is  rarely,  however,  that  reliable 
information  is  obtained  as  to  the  actual  net  profits 
earned  by  a  salesman  except  in  those  cases  where 
the  product  is  a  simple  one  and  the  figuring  of  the 
profits  correspondingly  easy.  The  direct  result  of 
this  lack  of  information  is  that  even  salesmen  who 
are  not  paid  on  commission  strive  more  toward  ob- 
taining a  large  volume  of  sales  than  the  realization  of 
net  profits. 

In  a  business  handling  a  varied  and  complex  prod- 
uct it  is  not  feasible,  of  course,  to  obtain  the  some- 
what extensive  line  of  information  specified  in  the  list 
of  requirements  unless  the  system  of  cost  accounting 
has  been  skillfully  designed  with  this  object  in  mind, 
and  original  data  is  compiled  in  such  form  as  to  ren- 
der it  possible  by  the  use  of  accounting  machinery  to 
obtain  expeditiously  and  inexpensively  any  combina- 
tion of  information  required. 

The  expense  of  operating  a  cost  system  should  be 
considered  more  as  regards  the  relation  of  the  cost 
to  the  results  obtained  than  solely  as  to  the  actual 
money  expended  in  maintaining  the  system.  When 
both  factors  of  actual  outlay  and  benefits  received 
are  taken  into  account  it  will  be  found  that  the  aver- 
age cost  system  is  unduly  expensive.  Not  only  is 
the  actual  cost  considerable  but  the  results  obtained 
are  of  limited  value.  A  detailed  system  of  cost  ac- 
counting such  as  has  been  described  involves  a  great 
amount  of  clerical  work  not  only  in  the  cost  depart- 
ment but  on  the  part  of  the  workmen  making  out 
detailed  time  reports.  In  connection  with  the  latter, 
as  will  be  explained  later,  it  is  often  possible  to  elim- 
inate a  great  proportion  of  the  clerical  work  per- 
formed in  the  shops  and  at  the  same  time  very  much 
increase  the  utility  of  the  information  obtained. 

The  relatively  high  cost  of  the  average  detailed 
cost  system  is  largely  due  to  the  immense  volume  of 
comparatively  useless  information  which  is  compiled 
and  also  to  defects  in  the  design  of  the  system,  for  as 
previously  stated  a  common  fault  of  many  cost  sys- 
tems is  that  basic  information  is  tabulated  in  such  a 
manner  as  to  render  it  necessary  to  retabulate  this  by 
hand  before  any  rearrangement  of  this  data  can  be 
obtained ;  double  work  and  double  expense. 

Lack  of  Coordination 

Another  cause  of  unnecessar}-  expense  in  the  oper- 
ation of  a  system  of  cost  accounting  is  the  lack  of  co- 
ordination between  departments  closely  allied.  This 
applies  particularly  to  the  relations  between  the  cost 
and  production  departments  which  operate  inde- 
pendently in  the  use  of  mainly  identical  information 
and  where  there  is  often  found  to  be  considerable 
duplication  of  effort.  As  will  be  demonstrated  latcr 
on  in  these  articles,  the  work  of  these  two  depart- 
ments is  so  closely  related  that  it  should  be  consid- 
ered as  a  single  proposition  and  the  two  departments 
combined.  There  are  few  organizations  where  some 
loss  is  not  experienced  as  a  result  of  a  lack  of  proper 
coordination  between  departments  which  should  log- 
ically be  intimately  connected,  an  extreme  instance 
of  which  was  a  case  which  came  to  the  attention  of 
the  writer  where  the  general  accounting  and  cost  ac- 
counting departments  of  a  large  business  were  so  far 
divorced  from  one  another  that  each  of  these  depart- 
ments issued  entirely  distinct  cards  of  account,  this 
necessitating  the  analyzing  of  all  shop  expenses  twice, 
•mce  for  the  general  books  and  once  for  the  cost 
records. 

As  regards  the  cost  of  obtaining  the  \ery  complete 
V\m-  of  information  detailed  in  the  list  of  reasonable 
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requirements  of  a  cost  system,  previously  given,  it 
may  be  stated  that  in  the  majority  of  cases  it  is  per- 
fectly possible  to  operate  a  system  under  which  these 
results  can  be  obtained  at  an  expense  no  greater,  and 
probably  less  than,  that  required  to  maintain  the  recog- 
nized detailed  cost  systems.  In  some  cases  the  writer 
has  been  enabled  to  obtain  the  results  desired  at  a  very 
great  saving  over  the  methods  previously  employed, 
but  in  any  event  it  may  be  stated  that  the  expense 
involved  in  operating  an  accounting  plan  properly 
designed  to  apply  the  principles  of  scientific  manage- 
ment is  comparatively  small  considered  in  relation 
to  the  scope  and  value  of  the  information  obtained. 

Dealing  with  the  last  of  the  requirements  enumer- 
ated, namely,  the  importance  of  complete  standard 
practice  instructions  covering  the  operation  of  a 
system  of  cost  accounting,  it  has  been  found  by  the 
writer  that  even  in  large  undertakings  there  is  a 
lamentable  lack  of  such  instructions.  In  fact,  it  is 
only  occasionally  that  a  case  is  found  where  the 
methods  employed  have  been  seriously  and  system- 
atically analyzed  and  studied  with  a  view  to  elimi- 
nating duplication  of  work  and  improving  the  meth- 
ods generally. 

The  lack  of  comprehensive  instructions  and  de- 
tailed plans  covering  the  operation  of  a  system  in  its 
entirety,  is  a  source  of  considerable  weakness  to  the 
average  organization.  This  conditipn  renders  a  busi- 
ness entirely  too  dependent  upon  the  specialized 
knowledge  of  individuals  and  further  holds  back  the 
development  of  the  junior  members  of  the  organiza- 
tion by  limiting  their  horizon  to  the  performance  of 
their  specific  duties.  With  complete  standard  prac- 
tice instructions,  however,  not  only  is  the  danger  of 
having  work  done  incorrectly  owing  to  the  absence 
of  definite  written  instructions  eliminated,  but  fur- 
thermore, when  the  plan  of  a  system  in  its  entirety  is 
properly  presented  for  the  guidance  of  the  organi- 
zation as  a  whole,  each  member  can  learn  exactly  the 
place  which  his  work  fills  in  the  general  scheme  of 
things  and  prepare  himself  for  the  day  when  his 
sphere  of  efifort  will  be  enlarged  by  his  promotion  to 
a  better  position. 

The  importance  of  standard  practice  instructions 
is  being  increasingly  recognized  in  the  field  of  shop 
practice,  but  in  the  sphere  of  cost  accounting  this 
and  other  principles  of  scientific  management  have 
been  m  a  large  measure  neglected.  In  the  writer's 
opinion,  however,  the  day  is  fast  approaching  when 
as  much  attention  will  be  given  to  the  application  of 
these  principles  in  the  office  as  in  the  shop,  and  the 
series  of  articles  of  which  this  is  the  first  has  been 
written  for  the  purpose  of  demonstrating  that  in  the 
field  of  accounting  at  least,  great  benefits  can  be  de- 
rived from  the  use  of  these  principles,  and  with  the 
hope  that  increased  attention  will  be  given  to  this 
phase  of  the  subject. 

(To  he  contmued) 
*     *     *     * 

Planning  a  Housing  Development 

for  an  Industrial  Plant 

By  Benjamin  Wilk 

THOUGH  the  housing  of  employees  has  been 
an  important  factor  ever  since  the  beginnings 
of  factor\-  production,  it  has  not  been  given 
due  recognition  until  the  present  time.  With  exist- 
ing unusual  conditions  in  the  industrial  field,  with 
labor  receiving  unprecedented  wages  causing  much 
unrest  and  therefore  "turnover,"  the  importance  of 
the  whole  problem  has  assumed  new  proportions. 


Several  large  companies  have  already  started 
housing  developments,  and  more  are  becoming  in- 
terested since  bills  appropriating  millions  of  dollars 
for  loans  for  housing  construction,  both  at  shipyards 
and  industrial  plants,  have  been  passed  by  Congress. 

An.Jilysis  of  Individual  PROBLEit 

To  determine  how  many  houses  should  be  built 
and  what  they  should  cost  is  frequently  a  baffling 
problem.  By  attacking  it  methodically,  as  was  done 
by  a  large  company  in  Pennsylvania,  the  solution  is 
comparatively  simple. 

An  analysis  of  each  man  was  made  to  determine 
V.  hetlier  he  would  be  interested  in  securing  a  house, 
how  large  a  house  he  would  need,  and  how  much  he 
could  afford  to  pay. 

Housing  and  transportation  facilities  at  the  mill 
^.re  such  that  some  of  the  employees  live  in  the  vil- 
lage near  the  plant,  while  others  have  sought  and 
found  better  accommodations  at  more  distant  points, 
coming  to  work  either  on  a  work  train  or  by  a  com- 
bination of  street  car  and  work  train. 

To  simplify  the  study  of  the  problem,  a  general 
social  survey  quickly  pointed  out  that  it  was  neces- 
sary to  classify  the  men  into  three  logical  divisions: 

I,  office  men  and  foremen;  2,  plant  laborers;  3, 
negroes. 

These  groups  were  further  classified  into  three  di- 
visions, depending  on  salaries  and  wages. 

For  the  office  men  and  foremen  on  a  basis  of 
monthly  earnings:  i,  $80  to  Sioo;  2,  $101  to  $140;  3, 
S140  and  up. 

For  the  second  and  third  classes  on  a  basis  of  daily 
wages:  i,  $3.30  to  $3.75;  8,  $3.85  to  $4.20;  3,  $4-25 
and  up. 

For  the  classification  as  to  methods  of  reaching 
the  plant,  three  groupings  suggested  themselves: 

I,  walking  to  plant;  2,  riding  work  train;  3,  using 
street  car  before  riding  work  train. 

From  employment  cards  it  was  possible  to  deter- 
mine if  the  men  were  married  or  single,  how  long 
they  had  been  employed  by  the  company,  and  if  mar- 
ried, the  number  of  children. 

From  these  cards  the  tabulation  of  Figure  i  was 
filled  out. 

The  first  step  was  then  to  determine  w^hat  monthly 
rents  or  payments  could  be  expected  from  the  men 
on  the  basis  of  20  per  cent,  of  the  monthly  salary  or 
wage.     Results  were  as  follows : 

Percentage  Maximum 

Better  Class  Houses  Monthly  Rental 

15 $17 

55 24 

30 30 

Second  Class  Houses 

40 17 

40 20 

20 24 

To  determine  what  the  houses  would  cost,  and 
give  a  four  per  cent,  net  return,  amortization  tables 
and  methods  of  financing  were  studied.  Annuity 
paj^ment,  making  the  w'hole  development  free  of  en- 
cumbrance in  30  years,  seemed  most  feasible. 

On  this  basis  an  8.7  per  cent,  gross  return  per  year 
is  necessary. 
Annuity    (including  depreciation)    on 

30-year  basis,  with  interest  at  4  per 

cent.,  equals  5-7  per  cent. 

Maintenance  equals   i.o 

Taxes,  water  rents,  incidentals  equals.     2.0 

Total 8.7 
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With  the  monthly  rents  or  pay- 
ments as  previously  mentioned,  the 
cost  of  the  houses  complete  with  im- 
provements should  range  from  $2,300 
to  $4,320.  Discounting  the  fact  that  the 
entire  development  on  this  basis  will 
be  free  of  encumbrance  in  30  years,  it 
will  be  seen  that  the  houses  will  bring 
in  a  larger  net  return  than  four  per 
cent. 

In  addition  to  the  tabulation  made 
from  the  employment  cards  the  fol- 
lowing questionnaire  given  below  was 
sent  out  to  all  the  employees  and  a  tab- 
ulation made  of  the  replies.  See  also 
Figure  2. 

Housing  Data  as  of  Januarv  i,  1918. 
The  Question n.mre 

Name 

Address 

Check  No. 

Occupation 

Age 

Married  or  single 

Wife  resides  at 

Children  living  at  home 

Nationality 

Naturalized 

English  speaking 

Number  of  rooms  in  house  you  now  occupy 

Rent  per  month 

Do  you  want  house  in  desirable  location  near  plant 

If  so,  how  many  rooms 

Rent  per  month 

Do  you  keep  boarders 

If  so,  how  manv 
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FIC.  2.      CHART  OF  RESULTS  BY  TABULATION   OF  REPLIES   TO  QUESTIONNAIRE 


Remarks 

A  few  changes  in  the  original  estimates  were  made 
in  accordance  with  the  data  obtained  and  the  follow- 
ing suggestions  made  as  to  number  of  houses  to  be 
built: 

Better  Class  Houses.  12 — 4  rooms  at  $17  per 
month    (if   necessary    build    double   houses).      18 — 5 


TABULATION    OF   RESULTS    OBTAINED    FROM    E.MPLOYMENT   CARDS 


looms   at  $22  per  month.      10 — 6  rooms  at  $27  per 
month. 

Second  Class  Houses.  3 — 4  apartment  (3  rooms, 
terrace)  at  $14  per  month.  40 — 4  rooms  at  $17  per 
month  (if  necessary  build  double  houses).  5 — 5 
rooms  at  $20  per  month  (if  necessary  build  double 
houses). 

For  the  third  class  it  was  suggested  that  25  single 
houses  and  three  boarding  houses  to  accommodate 
40  single  men  each  should  be  built  as  the  supply  of 
labor  could  be  partially  controlled  by 
the  mill  officials. 

In  addition  to  the  single  houses  for 
the  first  two  classes,  it  was  suggested 
that  one  boarding  house  be  built  for 
25  men  and  two  boarding  houses  for 
the  second  class,  to  hold  30  to  40  men 
each.  These  boarding  houses  can  be 
built  at  a  cost  of  approximately  $400 
per  man. 

In  determining  where  the  houses 
should  be  built,  a  general  survey  of 
the  land  must  be  made  and  the  streets 
and  lots  laid  out  by  an  experienced 
town  planner.  Knowing  the  number 
of  houses  and  the  cost,  it  is  easy  to 
lay  out  an  attractive  housing  develop- 
ment which  will  mean  that  the  work- 
men will  have  comfortable  homes,  that 
a  better  class  of  workmen  will  be  at- 
tracted, that  a  stable  supply  of  con- 
tented workmen  will  be  constantly  on 
hand,  labor  "turnover"  will  be  de- 
creased, and  the  efficiency  of  the  plant 
increased. 

A   study   and   investigation   of   this 

kind  will   go   far  toward  overcoming 

unsatisfactory     conditions     outlined     at    the    be- 

The  scheme  must  be  carefullv 


the 

ginning  of  this  article. 

and  comprehensively  worked  out,  however,  in  order  to 

provide  sufficient  housing  facilities  in  a  reasonable  time, 

yet  be  insured  against  future  lowering  of  demand  under 

less    favorable    industrial    conditions    for    houses    and 

rooms  involving  a  large  initial  outlay. 
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To  control  production  its  laivs  must  be  knozvn  and 
heeded.  So  before  showing  how  to  use  graphics  in  con- 
trol Mr.  Knoeppel  devotes  one  entire  paper  in  his  series 
to  declaring,  amplifying  and  explaining  the  fundamental 
laws.  Every  industrial  executive  might  zvell  learn  them 
by  heart. 

Mr.  C.  E.  Knoeppel,  founder  and  president  of  the 
firm  of  C.  E.  Knoeppel  &  Co.,  Inc.,  consulting  engi- 
neers, served  through   the  shop  as  molder,  draftsman 

THE  Bible   should  have   contained   this   command- 
ment, "Put  not  thy  faith  in  devices,  forms  and 
systems,  but  be  ye  chiefly  concerned  regarding 
principles  and  laws,  for  in  their  acceptance  there  is  much 
reward." 

The  September  installment  of  this  series  considered 
the  underlying  factors  of  "graphic  production  control," 
and  before  proceeding  to  the  matter  of  the  application 
of  graphic  methods,  it  is  important  to  devote  a  single 
paper  to  a  treatment  of  the  laws  of  graphic  control. 

In  the  first  place  what  are  we  going  to  try  and  accom- 
plish through  the  use  of  graphic  control  ?  Let  us  put  it 
in  the  form  of  an  ideal  or  standard: 

The  time  to  consider  the  matter  of  manufacturing  a 
deiimte  number  of  units  of  prod^iction,  in  a  definite  time, 
'vithin  a  definite  cost  limit,  at  a  definite  cfiiciencv,  is  BE- 
FORE the  work  is  started  in  the  shops,  and  not  after. 

How  will  we  convert  this  ideal  into  a  practical  reality? 
We  can  answer  this  by  defining  "graphic  production 
control,"  as 

"That  nte c hantsm     - ' '"" "" '"""" "" "" ""< 'ii>< i>i>i mi 

which  provides  a 
means  whereby, 
through  visualisa- 
tion or  graphical 
presentation,  all 
details  in  connec- 
tion with  produc- 
tion can  be  intelli- 
gently   planned    in 

ficiently  dis- 
patched; whereby  each  machine,  man  or  gang  can  work 
with  reference  to  all  the  other  machines,  men  or  gangs; 
whereby  the  shop  management  can,  through  advance 
knowledge,  provide  the  necessary  elements  in  the  7vay 
of  mater'ials,  machines,  tools,  drawings  and  labor. 

The  above  is  virtually  the  definition  of  a  principle,  as 
"control"  is  the  third  principle  of  the  autlior's  now  gen- 
erally accepted  six  principles  of  industrial  engineering: 
Investigation,  coordination,  control,  records,  standard- 
ization and  incentives. 

Now  the  point  is — after  providing  a  practical  ideal 
and  defining  the  principle  of  control — what  are  the  laws 
through  which  we  can  secure  the  results  outlined  ?  They 
are  several  in  number  as  follows : 

I.  Centralization.  Given  a  plant  and  equipment, 
with  an  organization  to  handle  the  work,  the  manufac- 
turing of  all  that  is  designed  by  the  engineering  depart- 
ment and  sold  by  the  sales  department,  can  be  handled 
to  best  advantage  only  when  the  details,  instead  of  being 
considered  independently  by  each  department,  are  cnn- 
trolled  by  one  function. 


and  designer  in  the  plants  of  several  representative 
manufacturing  firms.  Later  he  became  an  expert  sys- 
tematizer.  After  specializing  on  analytical  work  in  fac- 
tory management  he  was  in  the  employ  of  a  number  of 
industrial  establishments,  and  was  associated  with  three 
firms  of  industrial  engineers.  This  experience  ultimate- 
ly led  to  the  founding  of  the  organization  of  well  quali- 
fied consulting  and  management  engineers  and  experts 
of  zvhich  he  is  nozv  head  and  director. 

2.  Scope  of  conti'ol.  Control  should  be  as  much  con- 
cerned with  engineering,  purchasing,  tool  and  jig  work, 
as  with  foundry,  machine  shop  and  assembly  methods 
and  operations. 

3.  Draw  versus  push.  Work  should  be  drazun  through 
z:  shop  from  the  erection  end,  and  not  pushed  through 
the  engineering,  purchasing,  foundry  and  machines  to 
sub-assembly,  assembly  and  erection. 

4.  Requirements.  Requirements  in  the  way  of  units 
to  manufacture  must  be  known  in  advance,  so  as  to 
allow  time  to  arrange  for  proper  control. 

5.  Assignment  of  work.  Assignment  of  sufficient 
work  must  be  made  in  advance,  to  keep  equipment  and 
men  operating  at  maximum  capacity,  without  injury  to 
condition  of  equipment  or  health  of  men. 

6.  Importance  and  availability.  Relative  importance 
and  availability  of  all  work  must  be  known  and  consid- 
ered in  controlling  production. 

7.  Operations.  Operations  must  be  standardized  as  to 

sequence  and  man- 

11  and  estimated  or 
standard  times  es- 
tablished, for  all 
work  which  is  to 
be  graphically  con- 
trolled. 

8.     Labor.      Xo 
man  should  do  any 
If     work    that    can    be 
immimmiiiH;;;;;;";;";;";;;;;;;;;;;;;:;;;:;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;:;;;;;;;;;;;;;;;;;™  performed  as  well 

by  another,  with 
less  skill  and  at  less  expense,  or  with  greater  skill  or 
more  expert  attention. 

9.  Eqidpment.  Equipment  should  be  standardized, 
kept  pi-operly  repaired  and  the  proper  balance  main- 
tained for  efficient  production  between  types  and  sizes. 

10.  Materials.  Material  should  be  under  positive  con- 
trol at  all  times,  to  insure  adequate  quantity,  proper 
qualit}'  and  efficient  movement. 

11.  Starting  operations.  The  selection  of  a  starting 
operation,  whether  making  a  jig,  buying  material  or 
starting  a  machining  operation,  is  governed  by  that  ele- 
ment, the  starting  point  of  which  is  furthest  from  the 
finishing  point. 

12.  Succeeding  operations.  No  succeeding  operation 
should  be  started  in  a  plant,  when  its  ratio  to  the  preced- 
ing operation  is  less  than  one  to  one. 

13.  Lots.  Lots  should  be  directly  proportional  to  the 
ratio  of  handling  time  (set-up  time)  to  the  operation 
lime,  and  inversely  proportional  to  the  size  or  weight 
or  the  value  of  the  material. 

14.  Costs.     The   same   mechanism    that    is    used   in 


Laws  are  rules  that  have  no  exceptions.  Violation  of  them 
brings  disaster.  Success  comes  only  by  following  them  faithfully 
to  the  end.  The  laws  of  production  are  as  fundamental  and  reg- 
ulative as  any  others,  although  they  may  not  be  as  readily  seen  and 
as  easily  followed  as  so-called  natural  laws.  But  every  violation 
is  followed  by  punishment  and  failure;  keeping  them  brings  output 
—  the  great  result  of  proper  productive  effort. 
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graphically  controlling  production,  should  also  furnish 
costs  of  production  as  a  by-product. 

15.  Organization.  The  functions  of  control  should 
be  properly  determined  and  authority,  duties  and  re- 
sponsibilities worked  out  and  followed. 

L.\ws  OF  Control  Are  Fundament.\l 

The  laws  of  control  are  much  more  fundamental  and 
important  than  a  casual  reading  indicates.  Unless  they 
are  accepted  and  obeyed,  no  real  production  control  is 
at  all  possible  and  the  reason  why  so  many  concerns  se- 
cure only  ordinary  results  from  their  control  methods, 
is  because  there  is  a  violation  of  one  or  more  of  the  laws. 

In  one  case  a  survey  resulted  in  the  following  report, 
which  is  self-explanatory  and  shows  conclusively  that 
many  of  the  principles  were  not  considered : 

After  our  preliminary  study  of  your  operations,  we  tried 
to  match  betterments  against  your  requirements  as  a  test,  but 
found  we  could  do   little   for  the   following  reasons : 

1.  We  did  not  find  an  analysis  of  parts  from  the  stand- 
point of  importance  to  sub-assembly  and  final  erection.  Lack- 
ing this  it  is  impossible  to  work  up  sequence  and  flow  of 
parts  and   sub-assemblies. 

2.  Little  has  been  done  in  the  matter  of  standardizing  opera- 
tions or  supplying  records  with  sequence  of  operations  on 
parts.  Without  this  knowledge  it  is  impossible  to  route  parts 
through   the   shops. 

3.  There  are  no  estimated  times  for  operations  on  file. 
This  is  necessary  in  planning,  in  order  to  estimate  the  length 
of  time  to  allow  for  work  at  the  different  points  of  travel. 

4.  While  you  have  part  orders,  there  are  no  regular  manu- 
facturing orders  for  building  a  definite  number  of  certain 
models,  making  it  a  difficult  matter  to  know  what  to  control. 

5.  You  have  orders  in  the  plant  for  too  long  a  time.  This 
not  only  holds  up  your  records  but  increases  the  chance  of 
errors  creeping  in,  or  having  the  orders  lost  or  sidetracked. 

6.  You  do  not  have  your  stock  situation  under  the  kind 
of  control  that  would  enable  the  planning  department  to  depend 
upon  these  records,  which  would  mean  constant  changes  and 
corrections   in    schedules. 

7.  Your  time  reports  are  loose  and  unreliable,  as  the  men 
keep  their  own  time  or  your  clerks  enter  what  the  men  tell 
them.  Correct  times  and  correct  counts  are  essential  in 
watching  and  controlling  progress,  from  day  to  day,  of  work 
which  has  been  planned. 

S.  You  have  too  many  changes  and  errors  during  process 
of  manufacturing,  to  schedule  intelligently  the  work  of  as- 
sembly and  testing.  These  departments,  not  knowing  what  is 
coming  to  them  from  serving  departments,  cannot  get  things 
in  readiness  in  advance.  Very  often  they  have  to  do  extra 
work  because  of  a  failure  to  complete  work  on  a  preceding 
operation. 

9.  Due  to  the  present  congestion  in  the  shops  it  would  be 
exceedingly  difficult  to  control  production  efficiency  w-ithout 
a  full  knowledge  of  what  is  in  shop  and  the  conditions  with 
reference   to   completion. 

10.  Because  of  the  lack  of  advance  information,  depart- 
ments do  not  know  in  all  cases  what  is  coming  to  them,  until 
material  arrives  on  the  floors.  L'nder  these  conditions  no 
scheduling   is   at   all   possible. 

11.  Weaknesses  in  both  tool  room  and  inspection  depart- 
ments would  interfere  at  present  with  attempts  to  schedule 
work   properly   through    the   plant. 

12.  .'^s  was  repeatedly  pointed  out,  there  is  an  almost  en- 
tire absence  of  systematic  shop  procedure,  the  tmforcseen 
and  the  unexpected  largely  governing  the  department  heads. 

Vet  this  was  a  supposedly  modern  plant  making  a 
high  class  product  and  the  conditions  outlined  prove 
conclusivel>'  the  need  for  obeying  the  laws  of  produc- 
tion control.  Let  us  consider  these  laws,  one  at  a  time, 
that  their  meaning  may  be  clearly  understood. 

I.  Centralization.  I, if  tie  argument  should  he  needed 
to  show  that  one  function  can  coordinate  properly,  where 
several  functions  become  antagonistic.  One  function 
can  consider  the  needs  of  the  various  divisions  where, 
if  left  to  several,  there  is  a  tendency  toward''  confusion 
and  lack  of  cooperation,  each  feeling  that  its  own  needs 
are  of  paramount  importance  and  should  therefore  be 
considered  first.  One  function  can  keep  the  plant  ideal 
constantly  before  it,  whereas  several   functions  mean 


several  conflicting  ideals,  resulting  in  that  game  we  all 
know  so  much  about — "passing  the  buck." 

2.  Scope  of  control.  Control  to  be  efficient  must  be 
comprehensive  and  all-embracing.  If  the  purchasing  is 
not  included  in  the  control  plans,  how  can  efficient  plan- 
ning be  carried  on  in  the  shops,  when  its  efficiency  is  in 
a  sense  dependent  on  the  efficiency  of  the  purchasing 
function?  If  the  engineering  function  is  in  no  way 
guided  b\-  shop  requirements,  how  will  control  func- 
tion be  able  to  plan  properly,  not  knowing  what  to  ex- 
pect from  the  engineering  division  and  when?  If  the 
tool  and  jig  work  or  the  making  of  patterns  are  a  side 
issue,  what  basis  will  the  control  function  have  for 
scheduling  foundry  work  or  the  starting  of  machining? 
If  the  foundry  or  forge  shop  production  are  not  tied 
into  the  machine  and  assembly  work,  what  plans  can  the 
control  function  make,  not  knowing  what  castings  or 
forgings  to  depend  upon?  In  other  words,  a  control 
function  which  seeks  to  control  simply  the  operations 
of  machining  and  assembly,  means  no  control  at  all  and 
is  always  at  the  mercy  of  the  shortcomings  of  others. 

3.  Dra-iV  versus  push.  Assembly  and  erection  fore- 
men have  told  me  time  and  time  again,  that  they  could 
not  schedule  work  ahead,  because  they  did  not  know 
what  was  coming  to  them  from  the  machines.  Subse- 
quent investigations  have  alwaxs  borne  out  these  state- 
ments. How  could  they  be  expected  to  do  so,  when 
in  a  guess-it-will-get-there-all-right  manner,  an  attempt 
is  made  to  start  work  in  and  through  the  machines, 
without  definite  reference  to  where  it  will  be  from  time 
to  time  and  where  it  will  end  up?  Further,  I  have 
often  seen  plenty  of  work  at  machines  with  men  work- 
ing at  a  fair  rate  of  efficiency,  while  the  assembly  and 
erection  men  were  either  hungry  for  parts  or  working 
on  whatever  they  could  get,  but  did  not  want,  so  as  to 
keep  busy.  Instead  of  planning  to  keep  the  machines 
busy,  with  only  a  general  idea  as  regards  the  erection, 
the  task  should  be  to  keep  the  assemblers  and  erection 
men  busy  on  what  they  shoidd  harvc,  and  then  fit  the 
work  in  and  through  the  machines  to  match  this  line-up. 
In  other  words,  the  completion  or  wanted  times  are 
known  factors  or  control  constants,  and  the  planning 
should  work  back  from  these  constants. 

In  one  study  made  of  a  large  plant,  the  erection  fig- 
ures showed  these  results : 

Unit  Starting  Daily  Productions 

1  March  25  o,  0,  26,  16,  6,  4,  8,  8,  15,  0 

2  April      8  o,  2,  6,   II,  9,  4,  o,  5 

3  April     12  o,  o,  3,  3,  I,  o 

4  March  27  o,  5,  5,  19,  15,  5,  15,  10,  26,  18,  18,  s,  4 

5  March  31  10,  12,  7,  3,  8,  12,  19,  5 

It  should  be  obvious  from  a  study  of  the  above  fig- 
ures that  nothing  approaching  an  even  production  now, 
or  uniformity,  or  efficient  working  by  men  and  gangs, 
or  even  good  planning,  is  at  all  possible  under  such 
conditions.  It  should  also  be  evident  that  the  fault  does 
not  rest  with  the  assembly  department,  as  it  assembles 
what  it  receives  and,  not  dominating  the  situation  from 
the  standpoint  of  planning  and  control,  can  only  exert 
an  indirect  influence  with  reference  to  what  should  be 
delivered  to  it,  as  well  as  when  and  the  quantities.  The 
results,  however,  are: 

1.  Disorganization  of  the  department. 

2.  Breaking  up  and  shifting  of  gangs. 

3.  Putting  men  familiar  with  one  line  of  work  on 
operations  with  which  they  are  not  so  familiar. 

4.  Loss  of  production. 

5.  Loss  of  time  waiting  for  materials  when  shifting 
gangs. 

6.  Increased  costs  of  assembly. 

The  fault  in  such  a  case  as  this,  can  be  laid  to  a  vio- 
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lation  of  this  law  that  work  should  be  drawn  through 
a  shop  from  the  erection  end  and  not  pushed  through, 
with  the  drawing  including  all  factors  affecting  pro- 
duction. 

4.  Requirements.  Unless  re(|uirenients  are  known 
in  advance  of  starting  work,  no  control  over  production 
can  possibly  be  exercised,  for  the  very  good  reason  that 
there  is  no  time  allowed  to  plan  properly  and  dispatch; 
In  one  case  it  was  found  that  engineering  work  on  the 
product  and  work  on  the  tools  and  jigs,  should  have 
started  months  before  they  did  start.  In  other  words, 
in  working  back  from  the  "completion  wanted"  date, 
to  the  time  the  important  and  critical  items  should  be 
started,  to  allovv  for  efficient  manufacture  and  proper 
coordination,  the  elapsed  time  was  entirely  insufficient. 
The  control  function  to  operate  properly,  must  know 
sufficiently  in  advance,  what  is  to  be  made,  the  quanti- 
ties and  the  time  completions  are  wanted.  This  cannot, 
of  course,  always  be  done,  but  experience  proves  that  it 
can  be  done  much  oftener  than  it  is,  as  these  papers 
will  indicate. 

5.  Assignment  of  work.  Unless  sufficient  work  can 
be  scheduled  against  machines,  man  and  gangs,  what  is 
the  sense  of  going  to  the  expense  of  creating  a  control 
function?  To  go  into  three  well-known  and  represen- 
tative plants,  where  attempts  were  made  to  plan  work, 
and  find  idle  equipment  times  of  30,  40,  and  50  per 
cent.,  respectively,  is  a  sad  commentary  on  production 
jjractice  in  this  age  of  modern  methods.  In  one  of  the 
cases — the  most  .serious — the  causes  of  faulty  assign- 
ment were  found  to  be : 

1.  .Shortage  of  manufactiu-ed  material  or  purchased 
parts. 

2.  Jigs  and  tools  not  in  readiness. 

3.  Faulty  design  retiuiring  experimenting  in  shops  to 
correct. 

4.  Changes  in  design  after  manufacturing  has  been 
started. 

5.  Making  special  parts  and  sundries. 

6.  Delayed  orders. 

7.  Changes  in  schedules. 

8.  Failure  to  schedule  machines  properly. 

This  law  should  need  little  argument  to  justify  its 
inclusion  in  this  list  of  laws.  Its  soundness  and  logic 
are  evident,  but  it  is  one  that  is  violated  most  in  industry. 

6.  Importance  and  availability.  In  a  plant  making 
large  gas  engines,  the  assembly  foreman  once  said  that 
if  he  could  get  the  parts  he  wanted,  in  the  order  that 
he  knew  would  make  for  the  greatest  efficiency,  he  could 
get  out  much  more  production.  I  asked  him  why  he 
could  not  get  what  he  wanted  when  he  wanted  it  ?  He 
stated  that  the  foundry,  forge  shop  and  purchasing  de- 
partment usually  gave  him  the  things  they  thought  he 
needed,  or  the  things  which  seemed  easiest  to  make, 
but  which  he  did  not  need  until  toward  the  middle  or 
ending  of  the  work.  As  a  result,  I  asked  him  to  take 
his  very  complete  bill  of  material  and  mark  in  one,  two, 
three  order,  the  arrangement  of  the  parts  with  reference 
to  their  importance  to  him  and  that  I  would  see  if,  in 
the  future,  we  could  not  get  the  parts  to  him  in  the  order 
named.  He  did  so  and  it  was  a  simple  matter  to  rear- 
range the  list  according  to  importance  and  schedule  the 
foundry,  forge  shop  and  purchasing  department  accord- 
ingly, rendering  available  the  things  necessary  to  ef- 
ficient assembly  and  erection.  It  was  simply  a  case  of 
"first  things  first."  In  connection,  it  was  found  that  the 
order  of  importance  to  the  assembly  end,  was  not  the 
order  of  importance  to  the  machining  departments,  nor 
to  the  foundry  or  the  forge  shop,  but  this  phase  will  be 
treated  under  another  heading.  The  aim  of  this  law,  is 
to  furnish  a  manufacturing  ideal,  so  as  to  lay  down  on 
the  assembly  floors,  the  proper  flow  of  work  in  sequence. 


7.  Operations.  Unless  we  know  the  sequence  of  op- 
erations, we  are  in  no  position  to  schedule  properly  the 
flow  of  parts  from  one  place  to  another.  If  we  do  not 
know  the  approximate  time  an  operation  will  take,  we 
cannot  say  how  long  a  machine  or  man  will  be  engaged 
on  it,  and  are  therefore  in  no  position  to  coordinate  the 
operations  and  the  equipment.  We  must  also  know  the 
manner  in  which  the  work  is  done,  so  as  to  have  a  basis 
for  time  estimates  and  for  betterments  in  the  manner  of 
performing.  Consequently  efficient  control  depends 
upon  having  a  function  at  work  standardizing  opera- 
tions, to  determine  sequence,  method  of  manufactur- 
ing and  the  time  an  operation  should  take. 

8.  Labor.  This  is  a  law,  the  logic  of  which  is  gen- 
erally accepted  in  industry  but  not  always  obeyed.  If 
a  laborer  can  bring  material  to  a  machinist  or  struc- 
tural worker  or  molder,  the  higher  paid  skilled  worker 
should  not  be  called  upon  to  do  so.  If  an  expert  me- 
chanic can  shape,  grind  and  dress  tools  better  than  the 
machinist  or  structural  worker,  common  sense  dictates 
that  the  expert  mechanic  should  be  given  this  work  to 
do,  that  there  may  be  uniformity  and  greater  efficiency 
in  what  he  does  over  what  would  be  the  case  if  all  of 
the  workers  were  allowed  to  take  care  of  their  own 
tools.  The  same  logic  applies  with  reference  to  repair- 
ing machines,  inspecting  work  and  the  like. 

9.  Equipment.  Equipment  unstandardized,  out  of 
repair  and  out  of  balance,  means  the  manufacture  of  a 
product  at  high  cost,  as  well  as  delays  and  confusion. 
What  a  machine  can  do  should  be  a  known  fact  and  not 
a  matter  of  guesswork.  To  fail  to  anticipate  break- 
downs and  make  repairs  out  of  working  hours,  is  to 
court  loss  of  production  while  repairing  during  work- 
ing hours.  To  have  equipment  unbalanced,  means  that 
some  machines  will  be  congested  while  others  will  be 
idle  for  part  of  the  time. 

10.  Materials.  Materials  must  be  just  as  much  sub- 
ject to  control  as  labor  and  equipment,  as  it  is  one  of 
the  most  important  factors  requiring  coordination. 
There  must  be  a  knowledge  of  what  to  make,  the  quan- 
tities and  the  time  in  which  to  make  them.  There  must 
be  complete  and  up-to-the-minute  knowledge  of  stock 
receipts  and  disbursements.  There  must  be  prompt 
checking  of  requirements  against  stock  records.  There 
must  be  a  maintenance  of  stock  margins  that  will  insure 
inaterials  being  on  hand  when  wanted.  If  the  material 
situation  in  a  plant  is  put  under  proper  control,  one  of 
the  stumbling  blocks  in  the  carrying  out  of  good  plan- 
ning will  be  removed.  Many  an  otherwise  efficient  pro- 
duction control  installation  has  come  to  grief  because 
ihe  control  over  material  was  more  fancied  than  real. 
It  is,  of  course,  fully  realized  that  in  these  times  there 
is  great  difficulty  in  efficiently  controlling  materials,  but 
the  methods  which  will  be  outlined  in  this  series,  will 
show  that  materials  can  be  controlled  in  the  average 
case  much  better  than  is  usually  done. 

11.  Starling  Operations.  One  of  the  most  difficult 
questions  to  answer  in  manufacturing  is,  "When  should 
we  start  a  certain  piece  of  work?"  In  many  cases  com- 
ing under  the  writer's  observation  the  plan  was  one  of 
starting  work  through  the  foundry,  forge  shop  and  ma- 
chines and  then  hoping  and  praying  it  would  be  assem- 
bled and  shipped  on  time.  The  purpose  of  graphics  is 
to  substitute  something  scientific  for  guesswork  and  the 
prayer,  through  the  application  of  this  law  of  starting 
operations. 

Let  us  analyze  Figure  3  for  a  moment.  An  order  is 
received  on  June  3  and  is  wanted  on  August  28,  which 
means  that  75  working  days  are  allowed  in  which  to 
make  the  unit  or  units.  Now  instead  of  pushing  things 
through  the  shop  in  a  haphazard  manner,  let  us  first  of 
all  obser\'e  this  law  of  drazmng  the  work  through.    We 
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will  first  gather  data  as  to  the  tune  it  takes  to  do  the 
various  kinds  of  work  necessary  to  complete  the  order. 
Starting  back,  therefore,  from  August  28,  on  graphic 
paper  (each  small  space  equalling  one  day,  six  days  to 
the  division),  we  find  that  final  assembly  will  take  12 
da3^s;  that  there  are  four  sub-assemblies  taking  10,  8, 
16  and  13  days,  respectively,  and  that  the  various  parts 
of  the  four  sub-assemblies,  take  the  times  indicated  by 
the  circled  figures  on  the  top  of  each  line.  Going  back 
from  }'  still  further  and  we  set  down  the  times  to  make 
jigs  and  procure  materials. 

What  do  we  find  ?  The  most  important  fact  is  that 
we  must  start  our  activities  on  June  14  (marked  X)  and 
that  the  time  in  which  to  manufacture  is  65  days  (June 
14  to  August  28).  We  also  find  (according  to  the  law 
of  importance)  that  SAi  is  the  most  important  sub- 
assembly for  the  assembly  floor  and  that  .SAiA,  SA2A, 
SA3A,  and  SA4A  are  the  most  important  parts  to  sub- 
assemblers.  The  most  important  part  from  the  stand- 
point of  machining  is  SA3A,  the  most  important  pur- 
chase SA3B,  and  the  most  important  jig  SA4A.  These 
are  the  critical  points.  By  as  much  as  we  lose  time  at 
any  of  these  critical  points,  other  things  being  equal,  by 
just  that  much  must  we  advance  the  finish  date.  If  for 
instance  we  do  not  get  our  jig  work  started  until  June 
25  instead  of  June  14,  our  completion  date  will  be  Sep- 
tember g. 

A  brief  study  of  the  chart  will  show  it  to  be  self- 
explanatory  and  will  prove  conclusively  the  superiority 
ot  graphics  over  the  usual  method,  for  laying  out  a 
manufacturing  program  and  controlling  production. 

12.     Succeeding  operation.    By  this  law  we  can  prop- 
erly control  the  flow  of  operations  of  parts  through  the 
shops.    Let  us  assume  that  part  SA3A  (Figure  3),  tak- 
ing 20  days  or  200  hours,  is  divided  as  follows  : 
Operation  Hours 


If  we  work  on  the  assumption  that  we  will  complete 
the  200  hours  of  work  by  finishing  the  pieces  at  each 
operation,  before  turning  the  work  over  to  the  next  op- 
eration, we  will  have  a  graphic  record  as  shown  in  Fig- 
ure 4,  and  can  show  progress  by  the  dotted  line  as  in- 
dicated. 

Let  us  look  at  it  another  way,  however,  of  releasing 
operations  from  one  to  another,  as  pieces  are  completed, 
in  cases  zvhere  it  is  found  safe  to  do  so.  If  we  re- 
leased one-half  of  operation  i,  or  five  hours'  work,  to 
operation  2,  we  would  be  giving  the  latter  12^4  hours' 
work,  because  the  ratio  of  the  succeeding  time  to  the 
time  released  is  2.5  to  i,  that  is  (25  -^  10).  If  we  re- 
leased 10  hours'  work  from  operation  2  to  operation  3, 
we  would  be  releasing  16  hours  to  the  latter,  as  the 
ratio  of  the  succeeding  operation  to  the  preceding  op- 
eration, is  1.6  to  I,  or  (40  -^  25).  In  both  of  these 
cases  we  release  a  greater  amount  of  time  per  hour, 
from  one  operation  to  the  next,  for  which  reason  it 
would  be  safe  to  schedule  from  i  to  2  and  from  2  to  3. 

From  operation  3  to  4  (40  hours  to  15  hours),  we 
have  a  different  condition.  If  we  released  20  hours' 
work  from  3  to  4,  it  would  give  the  latter  operation  only 
7J/2  hours'  work,  the  ratio  being  0.375  ^o  i,  or  (15 
-r-  40).  In  other  words,  if  a  man  secured  0.375  hours' 
work  from  the  •preceding  hour's  zvork,  he  'would  be 
idle  0.625  hours  while  waiting  for  the  next  hour's  zvork. 
This  same  reasoning  applies  as  regards  releasing  work 
from  5  to  6  and  from  7  to  8,  and  operations  4,  6  and  8 
have  been  marked  ( — )  to  indicate  this. 

On  the  basis  of  this  law  we  can  turn  out  the  200 
Iiours'  work  referred  to,  in  less  than  20  days,  as  will  be 
seen  from  Figure  5.  Beginning  from  the  last  opera- 
tion and  working  backward,  we  would  plot  operation  8 
(25  hours)  from  July  19.  As  the  relation  of  the  time 
of  operation  8,  to  operation  7,  is  less  than  i  to  i,  we 
should  not  turn  any  work  from  7  to  8,  until  all  of  the 
[)arts  have  been  finished  at  that  operation,  although  we 
could  release  the  work  when  approximately  ^i  of  the 
parts  had  been  finished.  Hence  wc  would  start  back 
from  the  end,  or  near  the  end,  of  the  operation — 8  line 
and  plot  in  the  45  hours  for  operation  7.     Work  at  6 
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can  be  turned  over  to  7  practically  as  fast  as  it  is  fin- 
ished, as  the  ratio  of  7  to  6  is  greater  than  i  to  i.  If 
the  reader  will,  therefore,  trace  through  to  operation  i, 
it  will  be  seen  that  recognition  has  been  given  to  this 
matter  of  ratio,  all  through  the  eight  operations. 

As  will  be  noted  bv  the  above  method  of  graphing, 
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FIG.    4.      .\    PLOTTING    OF    OPERATION    SEQUENCE 

the  200  hours  of  work  can  be  done  in  13  days  instead  of 
20  days. 

The  ratio  in  each  case  as  found  by  this  formula, 
Succeeding  operation  time 

=  Ratio 

Preceding  operation  time 
and  worked  out  for  the  list  of  operations  would  be  as 
follows  for  each  one : 

Operation  Hours  Ratio 

1  10  2.5       to  I 

2  25  1.6      to  I 

3  40  0.375  to  I 

4  15  2.0      to  I 

5  30  0.33     to  I 

6  10  4.5      to  I 

7  45  0-55    to  I 


Here  is  another  important  point  in  connection  with 
this  law.  Multiplying  the  time  finished  at  any  operation 
by  its  ratio  will  give  the  available  time  for  the  next  op- 
eration, through  which  we  can  al\^•a_\•s  have  an  inven- 
tory of  labor,  the  same  as  we  have  an  inventory  of  ma- 
terials. For  instance,  2  hours  completed  at  operation  i 
multiplied  by  its  factor  (2.5  to  i)  means  5  hours  of 
work  for  operation  2.  If  we  complete  7  hours'  work 
at  operation  3  and  multiply  it  by  its  factor  (0.375  to  i ) 
we  have,  as  the  time  against  operation  4,  the  sum  of 
2.6  hours  of  work.  This  affords  us  an  opportunity  to 
deduct  from  one  operation  for  time  turned  in  and  add 
to  the  succeeding  operation,  thus  furnishing  a  continu- 
ous balance  of  labor  to  be  performed  against  operations. 

13.  Lots.  One  of  the  factors  entering  into  high  costs 
of  production  so  often  met  with  in  industry,  is  the  prac- 
tice of  making  a  few  parts  of  a  rim  of  parts,  then  tear 
down  the  machine  for  a  rush  or  forgotten  order,  and 
.•'.gain  set  up  for  the  displaced  job.  By  properly  con- 
trolling the  production,  this  tearing  down  and  setting 
up  can  be  reduced  to  a  minimum,  but  the  problem  be- 
comes one  of  determining  the  size  of  lots.  In  estimat- 
ing operation  times,  it  is  usually  known  what  the  set-up 
times  are,  and  it  goes  without  saying  that  the  greater 
the  margin  of  set-up  time  to  the  time  of  the  operations 
themselves,  the  larger  should  be  the  lot  run  through. 
When  the  set-up  time  is  a  small  item,  a  small  number 
to  the  lot  would  be  consistent.  This  part  of  the  law  is, 
therefore,  important  in  determining  the  size  of  the  lots 
to  manufacture. 

On  the  other  hand,  how  often  have  we  seen  valuable 
nieces,  or  heavy  pieces  being  made  in  quantity,  which 
keeps  a  large  amount  of  money  tied  up  in  stock  or  in 
work-in-process.  Therefore  the  greater  the  value  of 
the  material  or  the  weight  of  the  part,  the  less  should  be 
the  number  of  the  lot,  making  this  part  of  the  law  just 
as-  important  as  the  other. 
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14.  Costs.  One  of  the  executives  of  a  middle  west- 
ern plant  once  asked  my  advice  on  a  cost  problem,  as 
regards  which  of  two  plans  was  the  better.  He  stated 
that  both  the  treasurer  and  the  production  manager 
wanted  a  cost  system  but  that  each  one  wanted  a  differ- 
ent kind  of  a  system.    The  treasurer  wanted  a  financial 

accounting  sys- 
tem, which 
would  give  him 
everything  h  e 
wanted,  with 
which  to  render 
to  his  directors, 
a  proper  a  c  - 
counting  of 
where  money 
was  spent,  when, 
how,  and  why, 
but  in  so  doing 
making  the 
shops  fit  into  his 

FIG.    5.      PLOTTING    OF    OPER.^TION    SEQUENCE      plaUS,   illStCad  01 

FOR  sEVER.AL  ORDERS  basing  his  work 

on  manufactur- 
ing conditions.  The  production  manager  on  the  other 
hand,  had  a  theory  that  he  was  there  first  of  all  to  get 
out  production  as  rapidly  as  possible,  next  to  keep  the 
expense  down  to  a  minimum,  and  finally  to  render  a 
proper  accounting  for  the  time  and  cost  put  in  on  work. 

In  other  words,  the  one  wanted  financial  costs,  tiie 
other  engineering  cost? ;  the  one  wanted  to  be  a  his- 
torian, delving  into  the  past,  while  the  other  preferred 
to  be  a  prophet,  looking  into  the  future ;  the  one  would 
make  costs  a  prime  consideration  of  the  business,  tlie 
other  would  make  them  a  by-product  of  manufacturing. 

Under  "graphic  production  control"  costs  would  be 
an  engineering  proposition  and  would  be  a  by-product  of 
the  control  mechanism,  for  the  reason  that  the  same 
records  used  for  planning  and  scheduling  and  control- 
ling the  manufacturing,  would  also  be  used  for  keeping 
and  compiling  costs,  leaving  the  rest  to  the  accountant. 

In  brief,  the  production  manager  was  right. 

15.  Organization.  It  is  of  the  utmost  importance, 
in  providing  "graphic  production  control,"  to  organize 
the  work  properl}'.  The  first  law  outlined  the  value  of 
centralization ;  this  one  considers  the  matter  of  co- 
ordination, of  considering  duties,  functions,  responsibil- 
ities and  relationships.  If  the  work  is  handled  in  a  hap- 
hazard manner,  with  no  head  and  tail  to  things,  it  will 
not  be  long  before  disorganization  sets  in  and  in  the 
end  "graphic  production  control"  will  either  receive  a 
"black  eye"  or  be  "damned  with  faint  praise."  If  things 
are  to  be  done,  someone  must  do  them.  If  things  are 
to  be  done,  there  is  a  good  way  to  do  them.  Therefore 
the  things  to  be  done,  the  people  to  do  them  and  the 
manner  of  doing  them,  must  be  brought  together  and 
coordinated — organized,  in  other  words.  There  should 
be  nothing  left  to  guess  work  or  a  matter  of,  "I  didn't 
know"  or  "I  understood  So-and-So  to  say  so-and-so." 

A  review  of  these  laws  will  indicate  how  important 
"graphic  production  control"  becomes  when  they  are 
properly  considered  and  woven  into  a  well  defined  pro- 
duction plan.  Obey  the  laws  and  results  will  be  forth- 
coming. Violate  them  and  there  is  a  corresponding 
punishment  as  sure  as  the  punishment  we  receive  ^\hen 
we  disobey  the  laws  of  the  land,  of  health  or  of  nature. 
Further,  a  study  will  indicate  how  important  a  proper 
consideration  of  law  is  in  the  treatment  of  production 
problems,  instead  of  without  reference  to  sound  theor}'. 

"And  he  went  and  did  that  which  he  was  told." 
(To  he  continued) 
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In  the  preceding  article,  the  actual  manipulation  of 
the  boring  mill  was  treated;  with  illustrations  showing 
the  types  of  tools  employed.  In  this  installmeftt  a  num- 
ber of  tables  are  given  and  further  details  of  machine 
manipulation  presented. 

Mr.  Dwicht  V.  Merrick  served  a  three  years'  ma- 
chinist appreticeship  in  the  shop  of  the  Southwark 
Foundry  &  Machine  Company,  going  from  there  as  a 
journeyman  machinist  to  William  Sellers  &•  Company, 
where  he  remained  for  one  year.  He  then  spent  two 
years  in  the  engineering  course  at  Drexel  Institute. 
At    the    completion     of    this    he    went    bock     to     the 

N  the  September  issue,  the  author  described  the 
manipulation  of  the  boring  mill  for  making  the 
necessary  cuts.     Setting  the  roughing  and  finish- 

Table  37 
MACHINE  MANIPULATION 


Size  of  Machine  in 
Inches 

Details  of  Operation 

42           60 

84 

Time  in  Minutes 

Statt  ^lotor — 

0.050 
0.060 

0.060 
0.060 

0.070 

0  060 

Total  time  for  starting  motor 

Stop  Motor — 

0.11 

0.050 
0.030 

0.12 

0.060 
0.030 

0.13 

0.070 

0  030 

Total  time  for  stopping  motor 

Start  Table— 

1.  Stait  table 

Stop  Table — 
1 .  Stop  table  . . . 

0.08 

0.0) 

0.0( 

0.050 
0.100 
0.030 

0.09 

0.01 

0.01 

0.060 
0.130 
0.030 

0.10 
0.04 
0.04 

Change  Speed  Gears — 

1.  Walk  to  speed  change  levers 

2.  Change  speed , 

^.  Return  to  operating  position 

0.070 
0.130 
0.030 

Total  time  to  change  speed         

Change  Feed  Gears — 
1.  Walk  to  feed  box 

CIS 

0.050 
0.070 
0.030 

0.22 

0.060 
0.070 
0  030 

0.23 

0  070 

0.070 

0  030 

Total  time  to  change  feed 

0.15 

0.16 

0.17 

*  If  both  feed  levers  are  to  be  manipulated,  0.04  minutes  should 
be  added  to  the  totals  for  each  manipulation  of  lever  L.  (Reference 
letters  on  illustration  page  31,  Gisholt  catalog.) 


Locking  and  Unlocking 

Size  of  Machine  in  Inches 

Head 

30 

36 

42 

60 

84 

1.  Tighten    set    screws    to 
lock  head  against  vertic- 

0,110 
O.IIO 

0.110 
0  110 

0.110 
0.110 

0  120 
0  120 

0  140 

2.  Loosen  set  screws  to  un- 

0  140 

Southnark  Foundry  &•  Machine  Company  and  served 
as  a  draftsman  for  three  years,  leaving  in  1898  to  go 
with  Mr.  Frederick  IV.  Taylor  at  the  Bethlehem 
Steel  Company.  In  1901  he  left  Bethlehem  to  go  to 
the  Link-Belt  Engineering  Company,  where  he  re- 
mained until  191 1,  devoting  himself  to  time  study  work. 
The  follozving  two  years,  1911-1913,  were  spent  in  time 
study  in  the  shops  of  the  Watertown  Arsenal.  From 
1913  to  date  Mr.  Merrick  has  devoted  himself  to  a 
consulting  practice  in  time  study,  giving  most  of  his 
efforts  to  the  H.  H.  Franklin  Manufacturing  Co.  and  to 
the  manufacture  of  rifles,  ammunition  and  machine  guns. 

Table  38 

MANIPULATE   TURRET   HEAD— LOOSEN,    REVOLVE 

TURRET  AND  TIGHTEN 

Operation:  Revolve  turret. 

Tools  required:  None. 

Xormal  position  of  man:  .\t  end  of  cross  rail. 


Size  of  Machine  in 
Inches 

30 

36          42 

Time  in  Minutes 

1.  Loosen  clamping  lever 

0.03 
6.03 

6.03 

0.03 
6.03 

6.03 

0  03 

2.  Hold  down  locking  lever 

3.  Revolve  turret 

4.  Release  locking  lever 

6.  Revolve  and  set  turret 

0  94 

7.  Clamp  locking  pin  lever 

8.  Tighten  clamping  lever ..  . 

663 

0.09 

0.09 

0.10 

Table  39 

MANIPULATE    LEVERS   TO    TRAVEL    RAM    HEAD    BY 

HAND  FOR  30-INCH  MACHINE 


1 .  Procure  wrench  from  tool  stand 

2.  Place  crank  on  screw 

3.  Crank  head  in  or  out,  column  B  below 

4.  Remove  crank  from  screw 

Total  handling  time 


0.040 
0.020 


0.110 


Note:  A  +  B  =C, 
the  desired  dis- 
tance that  the 
ram  head  is  to 
be  moved. 

(See  Col.  .\  below) 


Total 

Total 

Distance 

Time 

Horizontal 

Time 

Vertical 

of 

Handling 

for 

Travel  and 

for 

Travel  and 

Travel  in 

Time 

Horizontal 

Handling 

Vertical 

Handling 

Inches 

Travel 

Time 

Travel 

Time 

A 

B 

C 

1 

0.110 

0.090 

0.200 

0.040 

0.150 

2 

0.110 

0.105 

0.215 

0.045 

0.155 

3 

0.110 

0.130 

0.240 

0.0,50 

0.150 

4 

0.110 

0.165 

0.275 

0.060 

0.170 

5 

0.110 

0.200 

0.310 

0.065 

0.175 

6 

0.110 

0.250 

0.360 

0.075 

0.185 

8 

0.110 

0.340 

0,450 

0.095 

0.205 

10 

0  110 

0.440 

0.,S.S0 

0.115 

0,225 

12 

0.110 

0.545 

0,655 

0.135 

0,245 

15 

0  no 

0.700 

0.810 

0  170 

0  280 

*  Refer  to  crank  C  in  illustration  of  machine  with  operating  levers 
indicated.    This  view  applies  to  machines  of  the  42-inch  size  and  larger 
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iijg  tools,  removing  them  from  tool  post,  and  the  meth- 
ods emiploved  were  all  taken  up.  The  succeeding  opera- 
tions and  detailed  times  for  calipering  the  work  are  now 
given  in  the  following  pages. 

Table  40 

MANIPULATE  LEVERS  TO  RAPID  TRAVEL  RAM  HEAD 

™  POWER  FOR  36,  42,  60  AND  84-INCH  MACHINES 

"  Refer  to  Illustrations  of  Machine  with  Operating 

Handles  Indicated 


1.  Grasp  handle  F,  engage  clutch 

2.  Start  rapid  travel  handle  E 

.?.  Engage  trip  lever 

4.  Rapid  travel,  see  column  B  below. 
•S.  Stop  travel,  throw  out  three  levers. 

Total  manipulation  time 


Note:  A-f-B  =  C,  the 
desired  distance  the 
ram  head  is  to  be 
moved. 


(See  column  .\  below'i 


36-Inch  Machine 

42-Inch  Machine 

A 

B 

C 

A            B 

C 

Travel 

Distance 

Travel 

of 

Manip- 

Time 

Total 

of 

Manip- 

Time 

Total 

Travel 

ulating 

Hori- 

Rapid 

Travel 

ulating 

Hori- 

Rapid 

Time 

zontal 

Travel 

m 

Time 

zontal 

Travel 

Miles 

or 
Vertical 

Time 

aiiles 

or 
Vertical 

Time 

1 

0.060 

0  031 

0.091 

1 

0.060 

0.018 

0.078 

0.060 

0.062 

0.122 

7 

0  060 

0.037 

0.097 

3 

0.060 

0.093 

0.153 

3 

0.060 

0.055 

0.115 

4 

0.060 

0.124 

0.184 

4 

0.060 

0.073 

0.133 

0.060 

0.1.S5 

0.215 

5 

0.060 

0.092 

0.152 

6 

0.060 

0.186 

0.246 

6 

0.060 

0.110 

0.170 

8 

0.060 

0.248 

0.308 

8 

0.060 

0.147 

0.207 

10 

0.060 

0.310 

0.370 

10 

0.060 

0.183 

0.243 

12 

0.060 

0.372 

0.432 

12 

0.060 

0.220 

0.280 

16 

0.060 

0.496 

0.556 

16 

0.060 

0.293 

0.353 

20 

0.060 

0.367 

0.427 

60-Inch  Jlachine 


Distance 

of 
Travel 

in 
Miles 


Manip- 
ulating 
Time 


0.060 
0.060 
0.060 
0.060 
0.060 
0.060 
0.060 
0.060 
0.060 
0  060 


Travel 
Time 
Hori- 
zontal 

or 
V^ertical 


0.050 
0.066 
0.083 
0.100 
0.133 
0.167 
0.200 
0  267 
0.333 
0.400 


Total 
Rapid 
Travel 

Time 


0.110 
0.126 
0.143 
0.160 
0.193 
0.227 
0.260 
0.327 
0.393 
0.460 


84-Inch  Machine 


Distance 

of 
Travel 


Manip- 
ulating 
Time 


0.060 
0.060 
0.060 
0.060 
0.060 
0.060 
0.060 
0.060 
0.060 
0.060 
0.060 
0.060 


B 
Travel 
Time 
Hori- 
zontal 

or 
Vertical 


0.050 
0.060 
0.083 
0.100 
0.133 
0.167 
0.200 
0.267 
0.333 
0.400 
0.534 
0.666 


Total 
Rapid 
Travel 

Time 


0.110 
0.126 
0.143 
0.160 
0.193 
0.227 
0.260 
0.327 
0.393 
0  AM 
0.594 
0.726 


Table  41 
SETTING  CALIPERS  TO  SCALE 


Details  of  Operation 

Dimensions  Calipers  are  Set  To,  in  Inches 

5 

10 

15 

20 

25 

30 

36 

40 

45 

Time  in  Minutes 

1.  Pick    up    and    take 

0.10 
0.44 
0,10 

0.64 

0.10 
0.52 
0.10 

0.72 

0.10 
0.64 
0  10 

0.84 

0  10 

2.  Set  calipers  by  steel 

0  23 

0.24 

0.27 

0.32 

0,37 

0.72 

3.  Return    calipers    to 

0  10 

Total  time  to  set 
calipers 

0.23 

0.24 

0.27 

0.32 

0.37 

0.92 

Note:  Up  to  15  inches  the  caUpers  and  scale  are  held  in  the  hands 
above  15  inches  and  up  to  25  inches  the  scale  is  laid  flat  on  the  stand 
or  machine  table;  up  to  25  inches  hand  calipers  are  used.  Above  25 
inches  beam  calipers  are  used  and  is  is  supposed  that  a  platen  of  some 
kind  is  at  hand  withm  12  feet,  where  a  scale  of  sufficient  length  can  be 
laid  flat  t!set  the  beam  calipers  for  dimensions  greater  than  25  inches. 

Manipulate  Machine  to  Set  Tool  for  Depth  and 
Start  Cut 

The  time  required  for  starting  a  cut  on  an)'  piece 
of  work  depends  upon  several  factors,  among  them 
being  the  diameter  of  the  piece,  the  shape  of  the 
piece,  the  size  and  shape  of  the  tool,  the  nature  of 
the  material  and  quality  (hardness  or  difficulty  in 
cutting)  of  the  material.  These  factors  are  ac- 
counted for  by  considering  that  the  length  of  run 
of  the  tool,  that  is,  the  distance  that  the  tool  must 
traverse  across  the  piece  that  is  being  machined,  is 
somewhat  longer  than  the  actual  length  of  the  piece. 
This  addition  to  the  length  of  run  ranges  from  J4 
to  y2  inch,  depending  upon  circumstances,  and  the  al- 
lowances for  different  conditions  will  be  given  in  a 
subsequent  set  of  tables. 

There  are  however  certain  other  elements  con- 
nected with  the  setting  and  starting  of  cuts  for 
which  definite  time  allowance  can  be  made.  These 
are  calipering,  starting  and  stopping  the  table.  The 
sequence   of  the   elements   and   the   allowances   that 

Table  42 
TRY  CALIPERS  ON  WORK 


Operation:  Try  calipers  on  work  in 
Tools:  Calipers. 

a  horizontal  position. 

Details  of  Operation 

Dimensions  Calipers  are  Set  To,  in  Inches 

5 

10 

15 

20 

25 

30     35 

40 

45 

If  direction  of  travel  is  changed,  0.014  minutes  should  be  added  to 
the  above  travel  times. 

Example:  If  on  a  36-inch  machine  the  head  is  to  be  moved  12 
inches  horizontally  and  6  inches  vertically,  the  time  for  horizontal 
travel  would  be  0.432  minutes  and  for  the  vertical  travel  0.106  plus 
0.014  equals  0.120  minutes. 

Calipering,  gaging,  etc.,  in  fact  all  kinds  of  measuring  can  be  classi- 
fied under  the  same  head  and  the  different  methods  and  instruments 
that  are  used  to  measure  are  very  numetous,  no  attempt  will  be  made 
to  enumerate  them.  .\  table  is  given  for  the  setting  and  trying  of  the 
ordinary  hand  and  beam  calipers. 

The  table  for  trying  calipers  goes  on  the  supiwsition  that  when  a 
trial  is  made,  the  calipers  are  carried  to  the  machine  during  the  cut  and 
held  in  the  hand  while  the  machine  is  running,  therefore  no  time  is 
allowed  to  take  the  calipers  to  and  from  the  machine. 

Opera tijn:  Set  calipers  to  scale. 

Tools:  Hand  calipeis  up  to  25  inches,  beam  calipers  for  larger 
dimensions  and  graduated  scale. 


Time  in  Minutes 


1.  Trying   calipers    on 

roughing  cuts: 
Total  time 

2.  Trying   calipers   on 

finishing  cuts : 
Total  time .  . 


0.22' 
0.25 


0.32 
0.41 


Note:  In  trying  diameter  of  cuts  it  is  supposed  that  the  operator 
takes  the  calipers  to  the  machine,  stops  the  machine  and  then  tries 
as  the  calipers  on  the  cut,  setting  the  cut  deeper  or  shallower  or  allowing 
it  to  remain  as  it  is,  as  required. 

are  made  for  them  either  in  time  or  length  of  run 
are  given  in  Tables  46  to  53"-B- 

The  time  required  for  calipering  is  a  function  ot 
the  diameter  of  the  work.     In  compiling  the  tables 
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lor  this  operation  it  was  discovered  that  certain 
items  on  large  diameters  ran  smaller  than  the  same 
items  on  smaller  diameters.  To  counterbalance  this 
seeming  discrepancy  there  were  other  items  that  act 
in  the  opposite  direction.  In  consequence  there  was 
very  little  difference  between  the  total  times  for 
calipering  on  the  large  diameters  and  on  the  smaller 
ones,  and  the  percentage  of  difference  'of  time  was 
so  small  that  no  account  need  be  made  of.it.  To 
simplify  matters,  however,  two-thirds  of  the  diam- 
eter of  the  table  has  been  chosen  as  the  dimension 
upon  which  to  base  the  tables  for  calipering  as  the 

Table  43 
MANIPULATE  MACHINE  TO  SET  ROUND  NOSE  ROUGH- 
ING TOOLS  FOR  DEPTH,  AND  START  FIRST  CUT 
ON  OUTSIDE  DIAMETER 
Refer  to  Illustr.ation  with  Table  25 


Details  of  Operation 


Size  of  Machine  in  Inches 


30  36         42  60  84 


1 .  Rapid  travel  head  over  from 

end  of  rail  (from  normal 
position) 

2.  Rapid  travel  head  down.  . 

3.  Start  table 

4.  Set  tool  into  work 

5.  ROUGH  TURN  for  caliper- 

ing (stop  machine) 

6.  Caliper  (*) 

7.  Start  table 

8.  Reset  tool  into  work 

9.  ROUGH  TURN  for  caliper- 

ing (stop  machine) 

10.  Caliper* 

11.  Start  table 

12.  Reset  tool  into  work  or  out., 

13.  ROUGH  TURN  for  caliper- 

ing (stop  machine) 

14.  CaUper  cut 

15.  Start  table 

16.  Mesh  feed  gears .' . 

17.  ROUGH  TURN 

18.  Rapid  travel  head  up 

19.  Rapid  travel  head  back  to 

end  of  rail  normal 

Total  time  to  set  and  start 
first  cut  on  outside  dia- 
meter   


Time  in  Minutes 


0.31 
0.17 
0.04 
0.18 


0.21 
0.04 
0.17 


0.04 
0.08 


0.18; 
0.31 


0.246 
0.21.^^ 
0  04 
0.19 


0.22 
0.04 
0.175 


0  308 
0.246 


0.207 
O.170 
0  94 
0.21 

t 
0.23 
0.04 
0.18 

t 
0.23 
0.04 
0.18 

t 
0.23 
0  04 


0.243 
0.207 


0.227 
0.193 
0.04 
0,26 

i 

0.28 
0.04 
0.20 

t 
0.28 
0.04 
0.20 

t 
0.28 
0.04 


0.293 
0.227 


2.60 


0  293 
0.26 
0,04 
0.35 


0  42 
0  04 
0  25 


0.42 
0.94 

0  25 


0  42 
0  04 


0.,W3 
0 .  293 


3.50 


•  Length  of  run,  J^  inch. 

t  Length  of  run,  .^b  inch. 

I  Length  of  run.  5s  inch. 

*'  Length  of  run,  .'-^  inch. 

Note  B :  The  time  for  setting  tools  for  depth,  for  all  first  cuts,  in- 
cludes the  time  to  move  the  ram  from  the  normal  position  at  the  end 
of  the  rail  and  when  the  cut  has  been  completed,  to  move  it  back  again 
WTien  there  arc  additional  cuts  to  be  made,  the  time  for  these  includes 
the  time  to  move  the  ram  from  the  point  of  the  finish  of  the  first  cut 
to  the  position  of  the  second  and  when  it  is  completed,  move  it  back 
to  where  the  cut  was  started. 

It  is  assumed  in  the  above  table  that  the  piece  is  two-thirds  of 
the  diameter  the  machine  table,  namely.  20  inches  for  30-inch  machine; 
24  inches  for  36-inch;  28  inches  for  60-inch;  40  inches  for  60-inch; 
and  56  inches  for  84-inch  machine.  The  time  for  calipering  and  the 
diameters  to  w'hich  the  head  is  rapid  traveled  to  is  based  on  IJie  above. 

These  diameters  arc  about  the  average  for  the  machines.  Diam- 
eters verying  from  these  would  difTcr  a  little  in  lime  in  the  total  but 
the  percentage  of  difference  would  be  so  small  that  no  notice  need 
be  taken  of  it. 

The  down  travel  used  for  30-inch  machine  is  4  inches;  for  36-inch 
is  5  inches;  for  42-inch  is  6  inches;  for  60-inch  is  8  inches  and  for  84-inch 
is  12  inches.  Rapid  travels  up  arc  rcsr)ectivcly  these  length?  plits  the 
■width  of  the  piece  faced  phis  an  allowance  for  .?o-inch  machine 
2  inches ;  for  36-inch  ,3  inches :  for  42-inch  4  inches ;  for  60- 
inch  6  inches,  and  for  84-inch  8  inchas. 


usual  run  of  work  is  about  that  size  for  each  size  of 
mill. 

In    preparing    for    the    operation    of    calipering,    a 

Table  43-A 
SET  AND  TIGHTEN  TOOL  IN  TOOL  POST,  MANIPULATE 
MACHINE  TO  SET  ROUND  NOSE  ROUGHING  TOOL 
FOR  DEPTH  AND  START  FIRST  CUT  ON  OUT- 
SIDE   DIAMETER   AND    LOOSEN   AND    RE- 
MOVE TOOL— RIGHT-HAND  HEAD 

Refer  to  illustration  with  Table  25. 


Size  of  Machine  in  Inches 

Details  of  Operation 

30         36         42         60 

84 

Time  in  Minutes 

1.  Set  and  tighten  tool  in  tool 
post,  Table  25 

0.275 

1.940 
0.190 

0.352 

1.940 
0.245 

0.365 

2.250 
.260 

0.400 

2.60 
0.280 

0.43 

2.  Set  tool  for  depth  and  start 
first  cut  on  outside  diam- 

3.50 

3.  Loosen  and  remove  tool  from 
tool  post,  Table  33 

0.31 

2.40 

2.50 

2.90 

3.3 

4.2 

Refer  to  Note  B  under  Table  4. 

surface  is  turned  on  the  work  of  sufficient  letigth 
to  permit  of  calipering,  the  machine  is  stopped 
and  the  work  is  calipered.  The  necessary  adjust- 
ment of  the  tool  is  made  to'  obtain  the  right  dimen- 
sion and  the  work  is  again  turned  and  calipered. 
\\"ith  roughing  tools  on  machines  of  the  36-inch 
size,  two  such  trials  are  usually  sufficient  to  catch 
the  correct  diameter;  on  larger  machines  three  trials. 
are  usually  enough.  With  finishing  tools  two  trials 
are  considered  sufficient  for  all  sizes  of  machines. 
These  numbers  of  trials  are  the  basis  on  which  the 
tables  have  been  prepared. 

Throughout  the  tables  no  time  has  been  allowed 
for  stopping  the  machine.     This  time  is  included  in 

Table  43-B 
SET  AND  TIGHTEN  TOOL  IN  TOOL  POST,  MANIPULATE 
MACHINE  TO  SET  ROUND-NOSE  ROUGHING  TOOL 
FOR  DEPTH  AND  START  FIRST  CUT  ON  OUT- 
SIDE   DIAIVIETER   AND    LOOSEN    AND    RE- 
MOVE TOOL— LEFT-HAND  HEAD 
Refer  to  illustration  with  Table  25. 


Size  of  Machine 
in  Inches 

Details  of  Operation 

42         60 

84 

Time  in  Minutes 

1.  Set  and  tighten  tool  in  tool  post,  Table  29.  . 

2.  Set  tool  for  depth  and  start  first  cut  on  out- 

side diameter,  Table  43 

.461 

2.2.S0 

.356 

.51 

2.60 

.39 

.59 
?  50 

3.  Loosen  and  remove  tool  from  tool  post,  Tal)le 
35 

.47 

Total  time . 

3.10 

3.50 

4.60 

Refer  to  Note  B  under  Table  43. 
the  time  after  rough  turning  a  space  nccessarj'-  for 
calipering,  inasmuch  as  the  tool  continues  to  remove 
metal  until  the  machine  is  stopped.  Neither  has  .my 
lime  been  allowed  for  disengaging  the  feed  and  run- 
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ning  the  tool  back  as  a  separate  operation  after  cal- 
ipering.  This  item  is  included  in  the  item  "reset 
tool  into  work."  When  the  proper  diameter  has 
been  caught  the  feed  is  engaged  and  the  machine 
operation  proper  begins. 

It  is  to  be  borne  in  mind  that  the  tables  given  are 

Table  43-C 
MANIPULATE  MACHINE  TO  SET  ROUND-NOSE  ROUGH- 
ING TOOLS  FOR  DEPTH.  AND  START  ADDITIONAL 
CUT  IN  A  DIFFERENT  PLANE  ON  THE  OUTSIDE 

DIAMETER 
Refer  to  illustrati.m  with  Tabic  25. 


Details  of  Operation 

Size  of  M 

achine  in  Inches 

.SO 

^6 

42 

60 

84 

Lengtl 

of  Tra 

vel  of  Head  in  Inches 

^ 

,1 

4 

6 

8 

Time 

in  Minutes 

1. 

Rapid    travel   head,    to 

set 

0.16 
0.04 
0.18 

0.21 
0.04 
0.17 

0.21 

0^tJ4 
(1.08 

0.16 

0.16 
0.04 
0.19 

0.22 
0.04 
0.17S 

0.22 

0.04 
0.16 

0.1.?.? 
0.04 
0.21 

t 
0.23 
0.04 
0.18 

t 
0.23 
0.04 
0.18 

t 
0.23 
0.04 

0.133 

0.16 
0.04 
0.26 

t 
0.28 
0.04 
020 

t 
0.28 
0.04 
0.20 

t 
0.28 
0.04 

0.16 

0.193 

T 

0.04 

S 

0.34 

4. 

5. 
6 

ROUGH   TURN   piece 
calipering  (stop  niach 
Caliper 

or 
ine) 

0.42 
0.04 

7. 
8. 

q 

Reset  tool  into  work-  . 
ROUGH   TURN   piece 
calipering  (stop  mach 

for 
ne) 

0.25 

'i 
0.42 

in 

Start  table 

0.04 

11 

0.25 

12. 

n 

ROUGH   TURN   piece 
calipering  (stop  mach 

for 
ine) 

0.42 

14 

Start  table 

0.04 

15. 
16 

Mesh  feed  gears  (on  .SO- 

only) 

ROUGH  TURN 

nch 

17. 

Rapid  travel  head,  to  start 

0.193 

Total  time  to  set  and  start 
additional   cuts   on    out- 

1.29 

1.25 

1.66 

1.96 

2.65 

*  Length  of  run,  }4,  inch. 

t  Length  of  run,  Jjb  inch. 

+  Length  of  run,  3-s  inch. 

1[  Length  of  run,  J4  inch. 

Note:  Additional  cuts  are  assumed  to  be  made  before  the  head 
has  been  brought  back  to  its  normal  position  at  the  end  of  the  rail. 
The  rapid  travel  of  the  head  is  only  to  bring  the  tool  into  position  to 
start  the  cut.  The  necessary  movement  of  the  head  on  the  average  is 
about  the  factor  of  0.01  multiplied  by  the  size  of  the  machine. 

In  this  table,  as  well  as  in  Table  41,  three  trials  are  allowed  the 
operator  for  all  sizes  of  machines,  except  the  30  and  36-inch  to  set  the 
tool  to  the  correct  diameter.  This  is  really  not  necessary  for  expert 
workmen,  especially  for  duplicate  work  in  large  quantities.  Tables 
can  be  made  up  omitting  items  from  9  to  13,  inclusive. 

Refer  to  Note  B  under  Table  43. 

not  to  be  used  for  setting  tools  for  all  turning  jobs 
on  boring  mills  of  the  sizes  noted.  They  are  rather 
data  on  which  instruction  cards  should  be  based. 
For  work  which  varies  slightly  in  size  from  that  on 
which  the  tables  are  based  times  should  be  fixed 
from  the  tables  for  the  fundamental  operations  of 
the  job  in  question. 

It  will  be  noted  that  the  tables  for  "setting  tools 
for  depth  to  start  cut"  are  made  up  in  several  forms, 
that  is  for  the  first  cut  and  then  for  additional  cuts. 
In  the  table  for  the  first  cut  all  the  time  that  is  re- 


Table  43-D 
MANIPULATE  MACHINE  TO  SET  RO.UND-NOSE  ROUGH- 
ING TOOLS  FOR  DEPTH  AND  START  ADDITIONAL 
CUT    ON    OUTSIDE    DIAMETER    IN    THE    SAME 
PLANE    (MOVING    HEAD    DOWN    TO   NEXT 
CUT  WITHOUT  CHANGING  THE  DIAM-. 
ETER  SETTING) 

Refer  to  illustration  with  Table  25. 


Size  of  Machine  in  Inches 

30 

36 

42 

60 

84 

Details  of  Operation 

Length  of  Travel  of  Head  in  Inches 

3 

3.5 

4 

6 

8 

Time  in  Minutes 

0.16 
0.04 

0.08 

0.16 

0.16 
0.04 

0J6 

0.133 
0.04 

0.133 

0.16 
0.04 

Q.lb 

0.193 

2.  Start  table 

0.04 

3.  Mesh  feed  gear  (on  30-inch 

onlv) 

4    ROUGH  TURN 

5.  Travel  head,  to  start  item  1 

0.193 

Total  time  to  set  and  start 
additional    cut    on    out- 
side    diameter    in     the 
same  plane 

0.44 

0.36 

0.31 

0.34 

0.43 

Note;  It  is  assumed  that  after  a  cut  has  been  made,  that  the 
machine  table  has  been  brought  to  a  stop.  No  time  is  ever  allowed  to 
bring  the  table  to  stop,  as  this  is  done  during  the  cut;  the  time  is  taken 
care  of  in  this  item. 

Table  44 

MANIPULATING    MACHINE    TO    SET    SQUARE-NOSE 

FINISHING  TOOL  FOR  DEPTH  AND  START  FIRST 

CUT  ON  OUTSIDE  DIAMETER 

Refer  to  illustration  with  Table  27. 


Details  of  Operation 


Size  of  Machine  in  Inches 


1.  Rapid  travel  head  over  from 

normal  position  at  end  of 
rail 

2.  Rapid    travel    head    down- 

ward   

3.  Start  table 

4.  Set  tool  into  work 

5.  FINISH   TURN   piece   for 

calipering 

6.  Caliper  cut  (see  Note  *).... 

7.  Start  table 

8.  Reset  tool  into  work 

9.  FINISH   TURN   piece   for 

calipering 

10.  Caliper  cut  (see  Note  *) .  .  . 

11.  Start  table 

12.  Mesh    feed    gear     (30-inch 

machine  only) 

13.  Rapid  travel  head  up 

14.  Rapid  travel  head  back  to 

normal 

Total  time  to  set  tool  to 
depth 


Tinie  in  Minutes 


0.17 

0.040 

0.150 


0.220 
0.040 
0.150 


0.220 
0.040 


0.08 
0.185 


1.92 


0.215 
0.040 
0.160 


0.250 
0.040 
0.050 


0.250 
0.040 


0.308 
0.246 


1.95 


0.207 

0.170 
0.040 
0.170 

t 
0.270 
0.040 
0.160 

t 
0.270 
0.040 


0.243 
0.207 


0.227 

0.193 
0.040 
0.200 

t 
0.360 
0.040 
0.180 

t 
0.360 
0.040 


0.293 
0.227 


1.82    12.16 


0.260 
0.040 
0.240 

u- 

0.470 
0.040 
0.210 

0.470 
0.040 


0.393 
0.293 


2.75 


*  Length  of  run,  5  s  inch. 
t  Length  of  run,  ]4  inch. 
t  Length  of  run,  }4  inch. 
H  Length  of  run,  ^  inch. 
Note:  The  times  for  calipering  given  here  are  based  on  a  piece  whose 
diameter  is  two-thirds  that  ofthe  table. 
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quired  to  bring  the  head  over  from  the  normal  posi- 
tion, that  is.  from  the  end  of  the  rail,  and  run  it 
back  after  the  cut  has  been  made  is  taken  care  of. 
In  the  tables  for  the  additional  cuts  time  is  allowed 

Table  44-A 
SET  .4ND  TIGHTEN  TOOL  IN  TOOL  POST,  MANIPULATE 
MACHINE  TO  SET  SQUARE-NOSE  FINISHING  TOOL 
FOR  DEPTH  AND  START  FIRST  CUT  ON  OUT- 
SIDE  DIAMETER    AND    LOOSEN    AND    RE- 
MOVE TOOL^RIGHT-HAND  HEAD 
Refer  to  Illustratiom  with  Table  27 


Size  of  Machine  in  Inches 

Details  of  Operation 

30 

36 

42 

60 

81 

Time  in  Minutes 

1.  Sit   and  tighten  tool  in  tool 

1 .  105 

1.915 
0  19 

1.260 

1.945 
0.245 

1.290 

1.817 
0.260 

1 .  385 

2.160 
0.280 

1  50 

2.  Set  tool  for  depth  and  start 
first  cut  on  outside  diameter. 
Table  44 

2.740 

3.  Loosen  and  remove  tool  fron: 
tool  post,  Table  33 

0.310 

Total  time 

3  22 

3  45 

3  37 

3  83 

4  55 

Refer  to  Note  B  under  'I'able  43. 
for  the  movement  of  the  head  to  bring  the  tool  into 
position  to  start  the  next  cut.  After  this  cut  has  been 
made  an  allowance  is  also  made  to  bring  the  head 
back  where  it  was  when  the  cut  was  started.  Tables 
split  up  in  this  manner  are  of  great  assistance  in 
simplifying  the  writing  of  instruction  cards.  This 
matter  will  be  referred  to  again  in  the  description  of 
how  to  use  the  tables  in  writing  instruction  cards 
and  in  pre-determining  the  proper  time  to  do  a  piece 
of  work. 

It  is  obvious  that  if  a  single  cut  is  made  the  time 
for  the  first  cut  would  be  allowed  for  in  the  tables 

Table  44-B 
SET  AND  TIGHTEN  TOOL  IN  TOOL  POST,  MANIPULATE 
MACHINE  TO  SET  SQUARE-NOSE  FINISHING  TOOL 
FOR  DEPTH  AND  START  FIRST  CUT  ON  OUT- 
SIDE   DIAMETER    AND    LOOSEN    AND    RE- 
MOVE TOOL— LEFT-HAND  HEAD 

Refer  to  Illustration  with  Table  27 


Size  of  Machine  in  Inches 


Details  of  Operation 


Time  in  Minutes 


1.  Set  and  tighten   tool  in  tool 

post.  Table  31 

2.  Set  tool  for  depth  and  start 

first  cut  on  outside  diameter, 
Table  44 

3.  Loosen  and  remove  tool  from 

tool  post,  Table  35 


Total  time. 


These 
machines 

have 
but  one 

head 


1,386 

1  494 

1.817 

2.160 

.356 

.390 

3  60 

4  04 

2  749 
.47 


Refer  to  Note  B  under  Tabic  43. 

for  the  first  cut,  and  if  there  arc  more  than  one  cut 
the  tirhe  for  the  cuts  following  the  first  will  be 
found  in  the  tables  for  additional  cuts.  The  addi- 
tional cut  tables  are  usually  made  up  in  two  forms: 
the  first  form  is  where  the  operation  for  the  addi- 
tional cuts  differs  from  the  setting  and  starting  of 
the  first  only  in  the  movement  of  the  head,  as  the 


distance  of  travel  is  only  over  to  the  place  where 
the  additional  cut  or  cuts  are  to  be  started.  In  the 
second  form  the  time  for  the  additional  cut  is  prac- 
tically an  allowance  to  move  the  head  over  to  the 

Table  44-C 
MANIPULATE   MACHINE  TO  SET  SQUARE-NOSE 'FIN- 
ISHING TOOL  FOR  DEPTH  AND  START  ADDITIONAL 
CUTS  IN  A  DIFFERENT  PLANE  ON  THE  OUT- 
SIDE DIAMETER 
Refer  to  Illustration  with  Table  27 


Size  of  ilarhine 

in  Inches 

Details  of  Operation 

30 

36 

42 

60         84  . 

Time  in  Minutes 

1.  Rapid  travel  head  to  set  next 

cut 

2.  Start  table 

0.16 
0  04 
0  15 

0.16 
0.04 
0.16 

0.133 

0.04 

0.17 

0.16 
0.04 
0.20 

0  193 
0  04 

3.  Set  tool  into  work 

4.  FINISH    TURN   piece  for 

0  24 

5.  Caliper 

6.  Start  table 

0.22 
0  04 
0.15 

0  25 
0  04 
0.15 

0  27 
0.04 
0.16 

0  .^6 
0  04 
0  18 

0  47 
0  04 

7.  Reset  tool  into  work 

8.  FINISH  TURN  piece  for 

0  21 

9.  Caliper  cut 

0  22 
0  04 

0  08 

0  25 
0  04 

0.27 
0.04 

0.36 
0.04 

0.24 

10.  Start  table 

0  04 

11.  Mesh  feed  gears  (only  30-in. 

13.  Rapid  travel  head  to  start  of 

0  16 

0.16 

0.133 

0.16 

0  193 

Total  time  to  set  and  start 
cut 

1.26 

1.35 

1.27 

O.l.S 

0.67 

Refer  to  Note  B  under  Table  43. 


new  position  to  start  a  cut,  but  where  no  change  is 
to  be  made  in  the  dimension  of  the  piece. 

In  setting  and  starting  the  first  cut,  the  first  addi- 
tional cut  inanipulation  is  necessary  until  the  proper 

Table  44-D 
M.ANIPULATE   MACHINE  TO  SET  SQUARE-NOSE   FIN- 
ISHING TOOL  FOR  DEPTH  AND  START  ADDITIONAL 
CUT   ON  OUTSIDE   DIAMETER   IN   THE   S.AME 
PLANE    (MOVING   HEAD   DOWN    WITHOUT 
CHANGING  THE  DLAMETER  SETTING) 
Refer  to  Illustration  with  Table  27 


Size  of  Machine  inUnches 

Details  of  Operation 

30         36 

42 

60 

84 

Time  in  Minutes 

1 .  Tra\  el  head  down 

2.  Start  table 

0  16 
0.04 

0.08 

0   16 
0  04 

0  133 
0  04 

0  16 
0.04 

0  193 
0  04 

3.  Mesh   feed  gear   (on  30-inch 

4.  FINISH  TURN 

5.  Travel  head,  to  start  of  item  1 , 

0.16 

0.16 

0.133 

0.16 

0.193 

Total  time  to  set  and  start 
additional  cut  on  outside 
diameter     In     the     same 
plane 

0.44 

0.36 

0.31 

0 .34 

0.43 

Refer  to  Note  B  under  Table  43. 
dimension  is  obtained   in  setting  the  tool,  then  the 
feed  is  turned  in  and  the  cut  is  started. 

Of  course  these  tables  only  cover  a  sinall  portion, 
and  the  most  elementarj-  forms  of  tools,  of  the  pos- 
sible combinations  that  can  be  made  up  from  the 
elementary  tabulated  times.     In  some  shops  it  may 
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be    found    that    other    comljinations    cnn    b 
These,  of  course,   are   easily   put   together. 

A  careful  study  of  the  tables  themselves  will  show 

Table  45 

MANIPULATE  MACHINE  TO  SET  ROUND-NOSE  ROIIGH- 

ING  TOOL  FOR  DEPTH  AND  START  FIRST 

CUT  ON  FACE  OF  WORK 

Refer  to  Illustration  with  Table  28 


Details  of  Operation 


Rapid  travel  head  over*. 

Rapid  travel  head  downward 

Set  tool  for  depthf 

Tighten  set  screw  that  tight- 
ens vertical  slide  to  head 

Start  table 

Mesh  feed  gears  (on  .lO-incli 
machine  only) 

Throw  feed  clutch  in 

ROUGH  FACE  (stop  mach 

Loosen  set  screw  that  tight 
ens  vertical  slide 

Rapid  travel  head  up 

Rapid  travel  head  over  to  end 
of  rail  


Size  of  Machine  in  Inches 


work  has  been  clamped  to  the  table  it  is  only  neces- 
sary to  manipulate  the  turret  to  bring-  the  tool  into 
position  for  the  cut  that  it  is  to  make.     The  head  is 

Table  45-B 

SET  AND  TIGHTEN  TOOL  IN  TOOL  POST,  MANIPULATE 

MACHINE  TO  SET  ROUND-NOSE  ROUGHING  TOOL 

FOR  DEPTH  AND  START  FIRST  CUT  ON  FACE 

OF    WORK,    LOOSEN    AND    REMOVE    TOOL 

LEFT-HAND  HEAD 

Refer  to  Illustration  with  T.\ble  26 


Time  in  Minutes 


0  38 
0,17 
0  36 

0  11 
0  04 


0  11 

0  17 


Total  time  to  set  and  start 

cut 1.78 


0,246 
0  215 
0  30 

Oil 
0  04 


0  11 
0  21: 


0  207 
0  17 
0  42 

0  11 
0  04 


0  11 

0  17 


1 .72     1 .56 


0,227 
0.193 
0  50 

0  12 
0 ,  04 


0  12 

oiy. 


1.78 


0  2>)3 
0 ,  26 
0  61 

0  12 
0,04 


0   14 
0  2f) 


2  .24 


Refer  to  Note  B  under  'table  43. 

The  30-inch  and  36-inch  machines,  the  travel  of  the  head  and 
ram  is  done  bv  cranking  bv  hand.  The  cranking  is  a  longer  operation 
on  the  30-inch  machine  than  on  the  36-inch.  On  the  42 -inch  and  u|> 
the  travel  is  by  power.  This  accounts  for  the  longer  time  of  operation 
on  the  smaller  machines. 

better  than  any  possible  description  just  how  they 
are  built  up  and  arranged.  It  is  strongly  advised 
that  before  any  use  is  made  of  these  tables  that  they 
be  most  thoroughly  studied. 

M.xnipclating  Machine  to  Set  Tool  to  Depth  in  .\ 
Turret  Tool  Post 
A  turret  tool  post  for  the  ordinary  line  of  work  is 

Table  45-A 
SET  AND  TIGHTEN  TOOL  IN  TOOL  POST,  MANIPULATE 
MACHINE  TO  SET  ROUND-NOSE  ROUGHING  TOOL 
FOR  DEPTH  AND  START  FIRST  CUT  ON  FACE 
~~     OF  WORK.  LOOSEN  AND  REMOVE  TOOL- 
RIGHT-HAND  HEAD 


Refer  to  Illustration 

WITH  Table 

26 

Size  of  Machine  in  Inches 

Details  of  Operation 

30 

36 

42 

60 

84 

Set  and  tighten  tool  on  tool 
post.  Table  26 

Set  tool  for  depth  and  start 
first  cut  on  face  of  work. 
Table  45 

Loosen  and  remove  tool  from 
tool  post,  Table  34 


Total  time 


Time  in  Minutes 


1.775 
.190 


2 .  243 
.26 


2.S6 


Refer  to  Note  t>  under  Table  43. 
only  found  on  machines  up  to  and  including  the  42- 
inch  size.      For  certain  classes  of  work  the   turning 
tools  remain  in  the  turret  for  the  whole  time.    When 


Size  of  Machine  in  Inches 

Details  of  Operation 

42 

60 

84 

Time  in  Minutes 

1 .  Set  and  tighten  tool  in  tool  pes 
30 

,  Table 

.,i91 

1   557 

306 

.440 

1,780 
.34 

.52 

2.  Set  tool  for  depth  and  start  cut 

on  face 

2.243 

3.  Loosen  and  remove  tool  from  ti 
Table  36 

ol  post. 

.42 

2.25 

2.56 

3.18 

Refer  to  Note  B  under  Table  43. 

ihen  rapid  travelled  over  and  down  to  a  position  to 
start  the  cut.  The  cut  is  started  and  the  tool  is  set 
to  de])th.  and  the  various  operations  of  measuring  are 

Table  4-5C 
MANIPUL.ATE  MACHINE  TO  SET  ROUND-NOSE  ROUGH- 
ING TOOLS  FOR  DEPTH  AND  START  ADDITIONAL 
CUT  IN  A  DIFFERENT  PLANE  OR  SURFACE  ON 
FACE  OF  WORK 
Refer  to  Illustration  with  Table  26 


Size  of  Machine  in  Inches 

30 

36 

42         60         84 

Details  of  Operation 

Length  of  Travel  of  Head 
in  Inches 

3 

3.5 

4 

6 

8 

Time  in  Minutes 

1.  Rapid  travel  head  overf  .... 

2.  Set  tool  for  depth.* 

3.  Tighten  set  screw  that  tight- 

ens vertical  slide  to  head . . , 

0-24 
0  36 

0  11 
0  04 

0.08 

0  16 

0 ,  39 

0  11 
0  04 

0.1.33 
0  42 

0  11 
0  04 

0.16 
0.50 

0.12 
0  04 

0.193 
0.61 

0.14 
0  04 

5.  Mesh  feed  gears  (on  30-inch 
machine  only) 

0  05 

0  05 

0.06 

0  07 

7.  ROUGH  FACE  (stop  mach) 

8.  Loosen  set  screw  that  tight- 

Oil 
0.17 
0.24 

0.11 
0.215 
0  16 

0.11 
0.17 
0.133 

0  12 
0  193 
0  16 

0.14 

9.  Rapid  travel  head  up 

10.  Rapid  travel  head  backf  .  . 

0.26 
0.193 

Total  time  to  set  and  start 
cut 

1.35 

1.24 

1.17 

1.35 

1.65 

Refer  to  Note  B  under  Table  43. 

t  In  the  30-inch  and  36-inch  machines  the  travel  of  the  head  and 
ram  is  done  bv  cranking  bv  hand.  The  cranking  is  a  longer  operation 
on  the  30-inch  machine  than  on  the  36-inch.  On  the  42-inch  machine 
and  up,  the  tra\-el  is  by  power.  This  accounts  for  the  longer  time  in 
operation  on  the  smaller  machines. 

*  By  measuring  with  a  scale  from  table  of  machine  or  by  using 
a  surface  that  has  been  set  for  height. 

l)erformed  until  the  desired  dimension  is  obtained,  after 
which  the  reading  on  the  micrometer  index  dial  is  noted 
if  du])licate  pieces  are  to  be  machined.     At   the  com- 
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pletion  of  the  cut  the  head  is  rapid  travelled  up  and 
back.  If  cuts  are  to  be  made  with  the  other  tools  the 
necessary  manipulation  of  the  turret  is  done  to  bring  the 
next  tool  into  position.  The  head  is  then  rapid  travelled 

Table  46 

M.'Ws'IPL'LATE   MACHINE   TO  SET  SQUARE-NOSE   FIN 

ISHING  TOOL  FOR  DEPTH  AND  START  FIRST  CUT 

ON  FACE  OF  WORK.     SET  DEPTH  OF  CUT  TO 

JUST  FINISH  ON  THE  FACE 

Refer  to  Illustr.\tion  with  Table  28 


Size  of  Machine  in  Inches 

Details  of  Operation 

30 

36         42 

60 

84 

Time  in  Minutes 

1.  Rapid  travel  head  over* 

2.  Rapid  travel  head  downward 

0.38 
0.17 
0.12 

0.11 
0.04 

0  08 

0.246 
0.215 
0.12 

0.11 
0.04 

0.207 

0.17 

0.13 

0.11 
0.04 

0.227 
0.193 
0.14 

0.12 
0.04 

0.293 
0.26 
0  17 

4.  Tighten  set  screw  that  tight- 
ens vertical  slide  to  head. . . 
.^.  Start  table 

0.14 
0.04 

6.  Mesh  feed  gears  (on  30-inch 

0.05 

0.05 

0.06 

0.07 

8.  FINISH  FACE  . 

9.  Loosen  set  screw  that  tight- 
ens vertical  slide 

10.  Rapid  travel  head  up 

1 1 .  Rapid  travel  head  over  to  end 

0.11 
0.17 

0.355 

0.11 
0.215 

0.338 

0.11 
0.17 

0.28 

0.12 
0.093 

0.327 

0.14 
0.26 

0.43 

Total  time  

1.54 

1.44 

1.27 

1.32 

1.80 

•  Refer  to  Note  f  under  Table  45-C'. 
Refer  to  Note  B  under  Table  43. 

over  and  down  to  a  position  to  start  the  cut  accord- 
ing to  the  method  shown  by  the  table  for  the  desired 
kind  of  cut.  If  duplicate  pieces  are  to  be  made  the 
reading  on  the  micrometer  index  dial  is  noted.  At 
the  completion  of  the  cut  the  head  is  rapid  travelled 
back. 

This  procedure  is  continued  until  all  of  the  tools 
in  the  heads  are  set  if  this  is  required.  It  is  pos- 
sible to  set  the  same  tool  to  several  different  dimen- 


sions by  noting  the  readings  on  the  micrometer 
index  dial. 

For  cuts  on  duplicate  pieces  where  the  readings 
on  the  micrometer  index  dial  have  been  noted  the 
times  are  considerably  shorter. 

In  a.  number  of  cases  it  is  not  necessary  to  allow 

T.'\BLE  46-A 

SET  AND  TIGHTEN  TOOL  IN  TOOL  POST,  MANIPULATE 

MACHINE  TO  SET  SQUARE-NOSE  FINISHING  TOOL 

FOR  DEPTH  AND  START  FIRST  CUT  ON  FACE 

OF  WORK— RIGHT-HAND  HEAD 

Refer  to  Illustration  with'^Table  28 


Size  of  Machine  in  Inches 

Details  of  Operation 

30 

36         42 

60 

84 

Time  in  Minutes 

1.  Set  and  tighten  tool  in  tool 
post.  Table  28          

1.105 

1.535 
.190 

1.120 

1.444 
.195 

1.15 

1.267 
.210 

1 .  745 

1.360 

2.  Set  tool  for  depth  and  start 
first  cut  on  face  of  work. 
Table  46 

1.32 
.23 

1.803 

3.  Loosen  and  remove  tool  from 
tool  post,  Table  34 

.26 

2.83 

2.76 

2.63 

2.80 

3.42 

Refer  to  Note  B  under  Table  43. 
time  for  setting  and  tightening  tools  in  the  turret 
tool  posts  and  for  removing  them  as  this  may  be 
done  while  the  cut  is  in  progress.  However,  this 
practice  is  often  accompanied  with  some  danger  and 
the  saving  of  time  does  not  warrant  the  risk. 

On  all  facing  cuts  there  is  a  clamping  nut  to 
tighten  the  ram,  or  up  and  down  slide,  after  the  de- 
sired dimension  has  been  set.  This  nut  must  be 
loosened  after  the  cut  has  been  made. 

Table  46-B 

SET  ATS:D  tighten  tool  in  tool  POST.  MANIPLTLATE 

MACHINE  TO  SET  SQUARE-NOSE  FINISHING'TOOL 

FORIDEPTH  AND  START  FIRST  CUT  ON  FACE 

OF  WORK— LEFT-HAND  HEAD 

Refer  to  Illustration  with  Table  28 


Size  of  Machine 

in  Inches 

Details  of  Operation 

30 

36 

1 
42          60     1     84 

Time  in  Minutes 

1.  Set  and  tighten  tool  in  tool 
post,  Table  32 

These 
machines 
have  but 
one  head 

1.246 

1.267 
.306 

1,355 

1.320 
.34 

11.52 

1  803 

2.  Set  tool  for  depth  and  start 
first  cut  on  face  of  work. 
Table  46 

3.  Loosen  and  remove  tool  from 
tool  post,  Table  36 

.42 

2.82 

3.01 

3.74 

Refer  to  Note  B  under  Table  43, 

Maxipulatixg  Machine  to  Change  Feeds  and 
Speeds  and  Control  the  Mill 

Various  combinations  of  feeds,  speeds,  etc.,  are 
obtained  by  manipulation  of  the  levers  shown  on 
this  page.  These  are  for  the  operating  tests  at 
either  end  of  the  cross  rail  which  are  the  normal  po- 
sitions for  the  workman  in  the  following  tabulation: 

The  functions  of  the  several  levers  arc  as  follows : 

A.  This  lever  controls  the  raising  and  lowering  the 
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cross  rail,  see  page  295.    It  is  used  in  connection  with 
lever  I.    See  Table  3,  page  36,  of  the  July  issue. 
E.E.  These  levers  are  used  to  engage  the  feed  for 

Table  46-C 
MANIPULATE   MACHINE  TO  SET  SQUARE-NOSE  FIN- 
ISHING TOOL  FOR  DEPTH  AND  START  ADDITIONAL 
CUT  IN  DIFFERENT  PLANES  OR  SURFACES  ON 
FACE   OF   WORK.      (SET   DEPTH   TO   JUST 
FINISH  ON  THE  FACE) 
Refer  to  Illustration  with  Table  28 


Size  of  Machine  in  Inches 

Details  of  Operation 

30 

36 

42 

60 

84 

Time  in  Minutes 

1.  Rapid  travel  head  over 

0.24 
0.12 

0.11 
0  04 

0.08 

0.16 
0.12 

0.11 
0  04 

0.133 
0.13 

0.11 
0.04 

0.16 
0.14 

0.12 
0.04 

0.193 
0.17 

3.  Tighten  set  screw  that  tight- 
ens vertical  slide  to  head .    , 
4    Start  table     .  . 

0.14 
0.04 

5.  ilesh  feed  gears  (on  30-inch 
machine  only) 

0  05 

0.05 

0.06 

0.07 

7.  FINISH    FACE    (stop    ma- 

8  Loosen  set  screw  that   tight- 

0.11 
0.17 

0.11 
0.215 

0.11 
0.17 

0.12 
0.193 

0.14 

9.  Rapid  travel  head  up 

0  26 

0.87 

0.81 

0.74 

0.83 

0.98 

Refer  to  Note  B  under  Table  43. 
either  the  vertical  or  horizontal  heads.    They  are  also 
used  for  reversing  and  stopping  the  feeds. 

F.  This  lever  controls  the  table  speeds  through 
sliding  gears  on  the  headstock.  The  three  positions 
of  the  lever  make  available  three  speeds.  The  for- 
ward position  gives  the  medium  table  speed ;  the 
middle  position  gives  the  fast  speed ;  the  back  posi- 
tion gives  the  slow  speed,  see  Table  25. 

Table  46-D 
MANIPULATING    MACHINE     TO    SET    SQUARE -NOSE 
FINISHING  TOOL  FOR  DEPTH  AND  START  ADDI- 
TIONAL CUT  IN  THE  SAME  PLANE  ON  FACE  OF 
WORK  (MOVING  HEAD  OVER  TO  ANOTHER 
SURFACE) 
Refer  to  Illustration  with  Table  28 


Size  of  Machine  in  Inches 

DetaUs  of  Operation 

30 

36 

42 

60 

84 

Time  in  Minutes 

1.  Rapid  travel  head  o\er* 

2.  Start  table 

0.24 
0  04 

0  08 

0.16 
0.04 

0.133 
0.04 

0.16 
0.04 

0.193 
0  04 

3.  Mesh  feed  gears  (on  30-inch 

0  05 

0.05 

0.06 

0  07 

5.  FINISH    FACE    (stop    ma- 
chine)   

6.  Rapid  travel  head  back*  .... 

0.24 

0.16 

0.133 

0.16 

0.193 

0.60 

0.41 

0.36 

0.42 

0  50 

are  five  positions  for  lever  K,  while  lever  L,  which 
operates  the  back  gears  has  only  two  positions.  See 
Table  25. 

Table  46-E 
MANIPULATE   MACHINE  TO  SET  SQUARE-NOSE  FIN- 
ISHING TOOL  FOR  DEPTH  AND  START  FIRST  CUT 
ON  FACE  OF  WORK.      (SET  DEPTH  OF  CUT 
BY  MICROMETER  INDEX  DIAL) 

Refer  to  Illustration  with  Table  28 


*Refer  to  Note    funder  Table  45-C. 
Refer  to  Note  Bunder  Table  43 

G.  This  lever  controls  the  table  movement.  After 
the  motor  has  been  started  the  table  may  be  started, 
stopped  or  moved  a  fractional  part  of  a  revolution 
by  manipulating  this  lever.     See  Table  25. 

K.L.  These  are  the  feed  change  handles.     There 


Size  of  Machine  in  Inches 

Details  of  Operation 

30         36 

42 

60 

84 

Time  in  Minutes 

1.  Rapid  travel  head  over.-f   .  . 

2.  Rapid  travel  head  downward 

3.  Set  tool  to  depth  by  microm- 

0.38 
0.17 

0.20 

0.11 
0.04 

0.08 

0.246 
0.215 

0.20 

0.11 
0.04 

0.207 
0.17 

0.20 

0.11 
0  04 

0.227 
0.193 

0.21 

0.12 
0.04 

0.293 
0.26 

0.24 

4.  Tighten  set  screw  that  tight- 

ens \ertical  sKde  to  head. 

5.  Start  table 

0.14 
0.04 

6.  Mesh  feed  gears  (on  30-inch 

0.05 

0.05 

0.06 

0.07 

8.  FINISH    FACE    (stop    ma- 

9.  Loosen  set  screw  that  tight- 
ens vertical  slide 

10.  Rapid-  travel  head  up 

11.  Rapid  travel  head  over  to  end 

0.11 
0.17 

0.355 

0.11 
0.215 

0.338 

0.11 
0.17 

0.28 

0.12 
0.193 

0.327 

0.14 
0.26 

0.43 

Total  time  to  set  and  start 

cut 

1.62 

1.52 

1.34 

1.39 

1.85 

*  Refer  to  Note  f  under  Table  45-C. 
Refer  to  Note  B  under  Table  43. 

H.H.  These  are  the  rapid  traverse  levers  for  con- 
trolling all   movements  of  the  head.     Manipulating 

Table  46-F 
MANIPULATE  MACHINE  TO  SET  SQUARE-NOSE  FIN- 
ISHING TOOL  FOR  DEPTH  AND  START  ADDITIONAL 
CUT   IN   A   DIFFERENT   PLANE  OR  SURFACE 
ON  FACE  OF  WORK.     (SET  DEPTH  OF  CUT 
BY  MICROMETER  INDEX  DUAL) 
Refer  to  Illustration  with  T.\ble  28 


Size  of  Machine 

m Inches 

Details  of  Operation 

30 

36 

42 

60 

84 

Time  in  }ilinutes 

1.  Rapid  travel  head  over 

2.  Set  tool  to  depf^h  by  microm- 

0.24 

0.20 

0.11 
0.04 

O.OS 

0.16 

0  20 

0.11 
0.04 

0.133 

0  20 

0.11 
0.04 

0.16 

0.21 

0.12 
0.04 

0.193 
0.24 

3.  Tighten  set  screw  that  tight- 

ens vertical  slide  to  head .  . 

4.  Start  table 

0.14 
0.04 

5.  Mesh  feed  gears  (on  30-inch 

0  05 

0.05 

0.06 

0  07 

7.  FINISH    FACE    (stop   ma- 

S.  Loosen  set  screw  that  tight- 
ens vertical  slide 

9.  Rapid  travel  head  up 

10.  Rapid  travel  head  back 

0.11 
0.17 
0.24 

0.11 

0.215 

0.16 

0.11 
0.17 
0.133 

0.12 

0.193 

0.16 

0.14 
0.26 
0.193 

1.19 

1.05 

0.95 

1.06 

1.28 

Refer  to  Note  B  under  Table  43. 


either  one  automatically  disengages  all  feeds  and 
moves  the  heads  rapidly  in  the  desired  direction. 
Releasing    the    levers,    stops    the    rapid    travel    and 
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causes  the  feed  to  resume  operating.     These  levers 
are  not  found  on  the  30-  or  36-inch  machines. 

C.C.  These  are  the  hand  cranks   for  moving  the 
heads  when  it  is  not  desirable  or  necessary  to  use 

Table  47 
MANIPULATING     MACHINE     TO     SET     ROUND-NOSE 
ROUGHING  TOOL  FOR  DEPTH  AND  START  FIRST 
CUT  ON  OUTSIDE  DIAMETER— REVOLVE  TUR- 
RET TO  BRING  TOOL  TO  POSITION 


Details  of  Operation 


1.  Loosen  clamp  turn  turret  and  tighten 

2.  Rapid  travel  head  over  from  end  of 

rail  (from  normal  position) 

3.  Rapid  travel  head  down 

4.  Start  table 

5.  Set  tool  into  work 

6.  ROUGH  TURN  for  diapering  (stop 

machine) 

7.  Caliper  (1) 

8.  Start  table 

9.  Reset  tool  into  work 

10.  ROUGH  TURN  for  calipering  (stop 

machine) 

11.  Caliper  (1) 

12.  Start  table 

13.  Mesh  feed  gears 

14.  ROUGH  TURN 

15.  Rapid  travel  head  up 

16.  Rapid  travel  head  back  to  end  of  rail 

normal 


Total  time . 


Size  of  Machine  in  Inches 


Time  in  Minutes 


0.09 

0.31 
0.17 
0.40 
0  18 


0.21 
0  04 
0.17 


0.21 
0.04 
0.08 


0.185 
0.31 


2.03 


0.09 

0.246 
0.215 
0  04 
0.19 


0.22 
0.04 
0.175 


0.22 
0  04 


0.308 
0  246 


2.03 


0.10 

0.207 
0.170 
0.04 
0  21 

t 
0.23 
0  04 
0  18 

t 
0.23 
0  04 


0.243 
0.207 


2.35 


*  Length  of  run,  }4,  inch. 

t  Length  of  run,  -f^  inch. 

Refer  to  Note  B  under  Table  43. 

Note:  Turret  tool  posts  are  not  used  on  machines  larger  than 
42-inch  except  in  special  cases.  The  total  time  for  manipulating 
machines  in  this  table  is  greater  than  in  the  tables  for  the  same  kind 
of  setting  and  starting  cut,  because  there  is  an  allowance  to  "loosen 
clamp,  turn  turret  and  tighten." 

It  is  supposed  that  the  other  holes  in  the  turret  have  tools  set  in 
them  to  make  different  kinds  of  cuts.  It  is  obvious  then  that  this 
arrangement  does  away  with  the  changing  of  tools. 

.Additional  cuts  where  the  turret  is  not  revolved  take  the  times 
shown  in  the  tables  referred  to. 

the  rapid  travel  machine.  They  supply  the  only 
means  of  moving  the  heads  on  the  30-  and  36-inch 
machines.     See  Tables  39  and  40. 

B.D.   These    refer   to   the   vertical    and   horizontal 
feed  trip  dials  on  either  end  of  the  rail.     They  auto- 

Table  47-A 
MANIPULATE  MACHINE  TO  SET  ROUND-NOSE  ROUGH- 
ING TOOL  FOR  DEPTH  AND  START  ADDITIONAL 
CUT  ON  OUTSIDE  DIAMETER  (CUTTING  TOOL 
IN  TURRET  HEAD) 

Refer  to  Table  43-C 

Table  47-B 
MANIPULATE  MACHINE  TO  SET  ROUND-NOSE  ROUGH- 
ING TOOLS  FOR  DEPTH  AND  START  ADDITIONAL 
CUT  ON   OUTSIDE   DIAMETER   IN   THE  SAME 
PLANE   (MOVING   HEAD   DOWN   TO  NEXT 
CUT  WITHOUT  CHANGING  THE  DIAM- 
ETER SETTING) 
Refer  to  Table  43-D 

matically  disengage  the  feed  at  any  predetermined 
point  and  at  the  end  of  the  rail  or  of  the  down  slide 
L  averse.     See  item  3  or  Table  46E. 


^1.  This  refers  to  the  micrometer  inde.x  dials  on 
both  feed  screws. 

Continual  use  will  be  made  of  items  "starting 
table,"   "locking  and   unlocking  head"  in   compiling 

Table  48 
MANIPULATE  MACHINE  TO  SET  ROUND-NOSE  ROUGH- 
ING OR  SQUARE-NOSE  FINISHING  TOOL  FOR  DEPTH 
AND   START   FIRST   CUT   ON   THE   OUTSIDE 
DIAMETER,    CUTTING    TOOL   AND    SE- 
CURE  IN  TURRET  TOOL  POSTS 
REVOLVE  TURRET  TO  BRING 
TOOL  TO  POSITION 


Size  of  Machine  in  Inches 

Details  of  Operation 

30 

36 

42 

Time  in  Minutes 

1 .  Loosen  clamp  turn  turret  and  tighten 

2.  Rapid  travel  head  over  from  normal 

0,09 

0.31 
0.17 
0  04 

0.20 
0.08 

0.09 

0.246 
0.217 
0  04 

0.20 

0.10 
0  207 

3.  Rapid  travel  head  downward 

4.  Start  table 

0.17 
0  04 

5.  Set  tool  to  depth  by  micrometer  index 
dial 

0.20 

0.05 

0.05 

8.  TURN— ROUGH  or  FINISH. 

9.  Rapid  travel  head  up 

10.  Rapid  travel  head  over  to  one  side.  . 

0.185 
0.31 

0.308 
0.246 

0.243 
0.207 

Total  time 

1.39 

1.40 

1.21 

Note:  This  table  is  to  be  used  for  repetition  work.  The  setting 
of  the  index  dial  is  determined  when  the  cut  is  made  on  the  first 
piece,  and  a  note  is  made  of  it.  For  all  succeeding  pieces  the  desired 
diameter  can  be  obtained  without  trial  and  calipering  by  setting  to 
these  readings. 

Refer  to  Note  B  under  Table  43. 

ihe  tables  of  "manipulating  machines  to  set  tool  for 
depth  and  start  cut."  On  the  other  hand  "starting 
and  stopping  motor"  and  "change  speed  and  feed 
gears"  are  not  put  in  such  use  in  the  combined 
tables. 

The  driving  motor  of  the  machine  can  be  started 
and  allowed  to  run  continuously  while  the  machine 
is  in  use,  although  it  is  advisable  to  stop  it  when 
handling  and  reinoving  the  work.  As  this  time  of 
starting  and  stopping  will  only  be  required  once  or 
twice  for  a  piece  it  should  be  taken  care  of  in  the 
preparation  allowances.  The  changing  of  speed  and 
feed  gears  can  be  done  during  the  machining  time 

Table  48-A 
MANIPULATE  MACHINE  TO  SET  ROUND-NOSE  ROUGH- 
ING   OR    SQUARE-NOSE    FINISHING    TOOLS    FOR 
DEPTH  AND  START  CUT  ON  OUTSIDE  DIAM- 
ETER  IN  THE  SAME  PLANE   (MOVING 
HEAD  DOWN  WITHOUT  CHANGING 
DIAMETER  OF  CUT 

Refer  to  Tables  43-D  and  44-D 

Note:  For  additional  cuts  in  different  planes,  it  is  necessary  to 
have  a  tool  in  another  turret  post,  or  to  have  noted  another  setting 
of  the  index  dial  when  the  first  piece  was  turned.  In  the  first  case, 
the  time  for  setting  the  cut  would  be  the  same  as  in  Table  48,  for 
in  order  to  turn  the  turret  the  head  has  to  be  brought  out  to  the  end 
of  the  rail,  and  then  back  again. 

so  no  account  need  be  taken  of  the  time  required  for 
these  movements. 

Though  the  foregoing  operations  cover  the  actual 
setting  of  the  tool  in  the  tool  post,  considerable  manipu- 
lation of  the  boring  mill  is  required  before  the  tool  can 
be  set  ff)r  depth  of  cut  or  tlic  act  of  machining  actually 


298 


INDUSTRIAL  MANAGEMENT 


October,  1918 


srarted.  For  instance,  the  motor  of  the  machine  has 
to  be  started  or  stopped,  also  the  boring  mill  table,  pos- 
sibly the  speed  or  the  feed  t,'ears  h:ue  to  be  changed 

Table  49 

MANIPULATE  MACHINE  TO  SET  SQUARE  FINISHING 

TOOL    FOR    DEPTH    AND    START    FIRST    CUT   ON 

OUTSIDE    DIAMETER,     REVOLVING    TURRET 

TO  BRING  TOOL  INTO  POSITION 


Details  of  Operation 


1.  Loosen  clamp  turn  turret  and  tighten 

clamp 

2.  Rapid  tra\-el  head  over  from  end  of 

rail 

J.  Rapid  tra\'el  head  downward 

4.  Start  table 

5.  Set  tool  into  work 

().  FINISH  TURN  enough  to  caliper 

7.  Caliper  out 

8.  Start  table 

9.  Reset  tool  into  work 

10.  FINISH  TURN  enough  to  caliper 

1 1 .  Caliper  cut 

12.  Start  table 

13.  Mesh  feed  gears 

14.  FINISH  TURN 

15.  Rapid  travel  head  up 

16.  Rapid  travel  over  to  one  side 

Total  time  to  set  and  start  cut 


Size  of  ilachine  in  Inches 


Time  in  Minutes 


0  09 

0.31 
0.17 
0,04 
0-15 


0  21 
0  04 
0.15 


0.22 
0.04 
0.08 


0,185 
0  31 


2.01 


0.09 

0.246 
0.215 
0.04 
0.16 


0  25 
0.04 
0.15 


0,25 
0,04 


0,.S08 
0  246 


2.04 


0  10 

0,207 
0,17 
0,04 
0,17 


0  27 
0  04 
OK) 


0  27 
0  04 


0,243 
0  207 


Refer  to  Note  B  under  Table  43. 

and  in  all  cases  the  turret  head  has  to  be  locked  or  un- 
locked. These  fundamental  operations  with  the  t'mie 
required  for  each  were  listed  in  Table  15,  on  page  41 
of  the  July  issue  of  Industrlal  Management,  includ- 
ing the  time  for  the  incidental  elementary  acts.  The 
turret  heads  also  have  to  be  manipulated  prior  to  the 
starting  of  a  cut.  For  boring  nulls  of  the  30,  36  and 
42-inch  types,  the  turret  heads  have  to  be  loosened,  re- 

Table  49-A 
MANIPULATE  MACHINE  TO  SET    SQUARE-NOSE    FIN- 
ISHING TOOL  FOR  DEPTH  AND  START  ADDITIONAL 
CUTS  IN  A  DIFFERENT  PLANE  ON  THE  OUT- 
SIDE DIAMETER 
Refer  to  Table  44-C 

Table  49-B 
MANIPULATE  MACHINE  TO  SET    SQUARE-NOSE    FIN- 
ISHING TOOL  FOR  DEPTH  AND  START  ADDITIONAL 
CUT  ON  OUTSIDE   DIAMETER   IN   THE   SAME 
PLANE    (MOVING   HEAD   DOWN   WITHOUT 
CHANGING  THE  DIAMETER  SETTING.) 
Refer  to  Table  44-D 

\olved  and  tightened — unit  times  for  which  acts  were 
given,  and  also  the  total  time  required  for  revolving 
the  turret  heads  for  the  three  types  of  boring  mills. 
The  ram  head  of  30-inch  mills  are  moved  by  hand 
levers — see  Tables  39  and  40 — but  the  ram  heads  of 
'larger  types  of  boring  mills  are  moved  by  power 
through  the  manipuIa1,ion  of  certain  levers,  as  men- 
tioned. 

It  is  customar_\- — at  least  on  any  finish  cut — to  caliper, 
gage  or  measure  cut  diameters,  or  other  dimensions, 
preparatory  to  commencing  the  actual  removal  of 
metal  (the  working  cut).  This  necessitates  short  trial 
cuts  to  provide  gaging  surfaces,  the  time  to  take  which, 
for  convenience,   is   allowed   and   provided   for   in   the 


machining  time.  That  is,  if  a  cut  of  a  certain  length 
has  to  be  made  a  suitable  trial  cut  or  series  of  trial 
cuts   for  measuring  purposes   are   considered  as  addi- 

Table  50 
MANIPULATE  MACHINE  TO  SET  ROUND-NOSE  ROUGH- 
ING TOOL  FOR  DEPTH  AND  START  FIRST  CUT  ON 
FACE  TOOLS  HELD  IN  TURRET  TOOL  POST 


Details  of  Operation 


1 .  Loosen  clamp  turn  turret  and  tighten 

2.  Rapid  travel  head  overt 

3.  Rapid  travel  head  downward 

4.  Set  tool  for  depth* 

5.  Tighten  set  screw  that  tightens  verti- 

cal slide  to  head 

6.  Start  table 

7.  Mesh  feed  gears  (on  30-inch  machine 

only) 

8.  Throw  feed  clutch  in 

0.  ROUGH  FACE  (stop  raachinej ... 

10.  Loosen  set  screw  that  tightens  verti 

cal  slide 

11.  Rapid  travel  head  up 

12.  Rapid  travel  head  over  to  end  of  rail 

Total  time  to  set  and  start  cut .  .  . 


Size  of  Machine  in  Inches 


Time  in  Minutes 


0  09 
0..^8 
0.17 
0.36 

0.11 
0.04 


0.11 
0.17 
0.355 


1.86 


0.09 
0.246 
0.215 
0  39 

0  II 
0  04 


0  11 

0.215 

0.338 


1.80 


0  10 
0.207 
0.17 
0.42 

0  11 
0,04 


0.11 
0.17 
0.28 


1.657 


*  By  measuring  with  a  scale  from  table  of  machine  or  by  using 
a  surface  that  has  previously  been  set  for  height. 
t  Refer  to  Note  f  under  Table  45C. 
Refer  to  Note  B  under  Table  43. 

t'or.al  to  the  necessary  working  cut  and  the  machining 
lime  should  be  calculated  to  include  the  time  consumed 

Table  50-A 
MANIPULATE  MACHINE  TO  SET  ROUND-NOSE  ROUGH- 
ING TOOLS  FOR  DEPTH  AND  START  ADDITIONAL 
CUT  IN  A  DIFFERENT  PLANE  OR  SURFACE  ON 
FACE  OF  WORK 
Refer  to  Table  45-C 

Table  51 
MANIPULATE  MACHINE  TO   SET  SQUARE-NOSE  FIN- 
ISHING TOOL  FOR  DEPTH  AND  START  FIRST  CUT 
ON  FACE  OF  WORK— SET  DEPTH  OF  CUT    TO 
JUST    FINISH    ON    THE    FACE  —  REVOLVE 
TURRET  TO  BRING  TOOL  TO  POSITION 


Size  of  ^Machine  in  Inches 

Details  of  Operation 

30             36 

42 

Time  in  Minutes 

1 .  Loosen  clamp  turn  turret  and  tighten 

2.  Rapid  tra\'el  head  over* 

0.09 
0.38 
0.17 
0.12 

0  11 
0.04 

0.08 

0.09 
0.246 
0.215 
0.12 

0  11 
0.04 

0.10 
0  207 

3.  Rapid  travel  head  downward   

4.  Set  tool  for  depth 

5.  Tighten  set  screw  that  tightens  verti- 

cal slide  to  head 

0.17 
0.13 

0  11 

6.  Start  table 

0  04 

7.  Mesh  feed  gears  (on  30-inch  machine 

8.  Throw  feed  clutch  in. . . . 

0.05 

0  05 

9.  FINISH  FACE 

10.  Loosen  set  screw  that  tightens  verti- 

0.11 
0.17 
0.355 

0.11 

0.215 

0.338 

0  11 

11.  Rapid  travel  head  up  . 

0  17 

12.  Rapid  travel  head  over  to  end  of  rail 

0.28 

1.63 

1.54 

1.37 

*  Refer  to  Note  f  under  Table  45C. 
Refer  to  Note  B  under  Table  43. 
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for  the  trial  cuts.  The  actual  calipering,  or  gaging, 
ma)-  be  performed  by  different  methods  and  by  numer- 
ous instruments,  but  typical  of  calipering  time  require- 

Table  51-A 
MANIPULATE   MACHINE  TO  SET   SQUARE-NOSE   FIN- 
ISHING   TOOL    FOR    DEPTH    AND    START    ADDI- 
TIONAL    CUT     IN     DIFFERENT     PLANES    OR 
SURFACES  ON  FACE  OF  WORK— SET  DEPTH 
OF  CUT  TO  JUST  FINISH  ON  THE  FACE 
Refer  to  Table  46-C 

Table  51-B 
MANIPULATING    MACHINE    TO    SET    SQUARE -NOSE 
FINISHING  TOOL  FOR  DEPTH  AND  START  ADDI- 
TIONAL CUT  IN  THE  SAME  PLANE  ON  FACE 
OF    WORK    (I^IOVING    HEAD    OVER    TO 
ANOTHER  SURFACE) 
Refer  to  Table  46-D 


Workmanship  and  Efficiency- 


Table  52 
MANIPULATE  MACHINE  TO  SET  ROUND-NOSE  ROUGH 
ING    OR    SQUARE-NOSE    FINISHING    TOOLS    FOR 
DEPTH  AND   IN   GENERAL  ANY  TOOLS  USED 
FOR   FACING   WHERE   THE   POWER   FEED 
IS  THROWN  IN— TOOLS  HELD  IN  TUR- 
RET TOOL  POST 


Size  of  Machine  in  Inches 

Details  of  Operation 

30 

36 

42 

Time  in  Minutes 

1.  Loosen  clamp  turn  turret  and  tighten 

2.  Rapid  travel  head  over  * 

.V  Rapid  travel  head  downnard 

4.  Set  tool  to  depth  b\-  micrometer  index 

dial 

5.  Tighten  set  screw  that  tightens  verti- 

0.09 
0.38 
0.17 

0  20 

Oil 
0  04 

0  08 

0.09 

0.246 

0.215 

0.20 

0  11 
0  04 

0.10 

0.207 

0.17 

0.20 

0  11 

6.  Start  table 

0.04 

7.  ilesh  feed  gears  (on  30-inch  machine 

S.  Throw  feed  clutch  in 

0.05 

0  05 

9.  FACE,  ROUGH  or  FINISH      .   . 

10.  Loosen  set  screw  that  tightens  verti- 

cal slide 

1 1 .  Rapid  travel  head  up 

12.  Rapid  travel  head  over  to  end  of  rail 

0  11 
0.17 
0.355 

0.11 
0  215 
0.338 

0  11 
0.17 
0.28 

Total  time  to  set  and  start  cut     .  . 

1.71 

1.64 

1.44 

Note:  This  table  is  to  be  used  for  repetition  work.  The  settinS 
of  inde.x  dial  is  determined  when  the  cut  is  made  on  the  lirst  piecci 
a  note  is  made  of  it  and  for  all  succeeding  pieces  the  desired  diameter 
can  be  obtained,  without  trial  or  calipering  by  setting  to  these  readings. 

Note:  For  additional  cuts  in  different  planes,  it  is  necessarj'  to 
have  a  tool  in  another  turret  tool  post,  or  to  have  another  setting 
of  the  micrometer  index  dial  when  the  first  piece  was  faced,  using 
Table  46F.  In  the  first  case  the  time  for  setting  and  starting  the  cut 
would  be  the  same  as  in  Table  52,  for  in  order  to  turn  the  turret  head, 
the  head  has  to  be  brought  out  to  the  end  of  the  rail,  the  turret  turned 
and  the  head  brought  back  again. 

*  Refer  to  Note  f  under  Table  45C. 

Refer  to  Note  B  under  Table  43. 

ments  are  those  for  setting  and  trjing  of  the  ordinary 
liand  and  beam  calipers  given  in  Tables  41  and  42. 
These  tables  are  based  on  the  assumption  that  when  a 
caliper  trial  is  made,  the  calipers  are  carried  to  the  ma- 
chine during  the  machining  process  and  held  in  the 
hand   while  the  machine  is  running. 

In  trying  (calipering)  diameters  of  cuts  it  is  assumed 
that  the  workman  takes  the  calipers  to  the  machine, 
Mops  the  mill  and  then,  with  the  calipers  on  the  cut, 
tries  setting  the  cut  deeper  or  sh.illower  or  allowing  it 
to  remain  as  it  is,  as  may  be  required. 
(To   he  continued.) 


With    the    JVestiiiglwiisc   Electric    &   Manufacturing    Company 

fHA^'E  read  the  article  by  Mr.  C.  W.  Starker  in  the 
July  number,  expressing  concern  as  to  whether 
modern  efficienc}-  methods  were  not  affecting  the 
quality  of  goods  and  workmanship.  To  one  who  has 
worked  his  way  through  the  day-work  jobbing  shop,  and 
on  through  the  various  stages  to  a  position  where  he  can 
observe  all  classes  of  mechanics,  who  have  been  trained 
under  every  known  system  of  apprenticeship  and  finally 
are  absorbed  in  the  modern  factory,  there  is  little  of 
warning  or  even  interest  in  this  hackne\ed  excuse  of  in- 
efficiency. 

Real  efficiency,  or  rather  efficiency  which  is  quanti- 
tative and  not  descriptive,  is  concerned  with  the  meas- 
uring and  assuring  of  quality  as  well  as  quantity  of 
work  done  or  materials  turned  out.  In  fact  efficiency  is 
no  respector  of  particular  persons,  operations,  meas- 
urements, or  things,  but  is  applicable  from  the  Presi- 
detit,  his  methods  and  jurisdiction,  down  the  scale  to 
the  factory  sweeper. 

"What  of  workmanship  and  conscientiousness  in  an 
aeroplane  motor,  the  weight  of  which  shall  not  exceed 
tvi'o  or  three  pounds  per  horsepower,  as  against  hundreds 
of  pounds  for  the  old  crude  steam  engine,  and  with  the 
life  of  the  .crew  at  stake  for  any  defect  in  mechanism?" 
As  I  remember  those  old  crude  engines  and  locomotives 
they  were  built  by  old  fellows  with  the  "Spirit  of  pride 
in  their  work"  cropping  out  so  profusel}'  that  the\'  spent 
hours  of  their  time  polishing  cylinder  heads  that  were 
exposed  to  the  elements  and  the  e}e.  instead  of  polishing 
the  cylinder  bores  to  eliminate  friction. 

If  we  had  waited  for  pride  instead  of  efficiency,  to  de- 
velop the  aeroplane  engine  we  would  still  be  as  far  froin 
flying  as  Noah's  ark  was  from  being  a  submarine. 

Which  would  you  prefer,  an  engine  made  according 
to  modern  efficiency  methods  with  the  speeds  and  feeds 
and  tools  required  to  produce  quality,  determined  and 
held  to  standards,  or  a  machine  built  where  these  stand- 
ards are  set  by  the  mechanic  who  happens  to  work  on 
the  job  with  the  quality-  regulated  even  partly  by  his 
pride?    There  is  no  doubt  about  your  answer. 

Gettixg  Re-SUlts  from  Unskilled  Labor 

If,  as  has  been  stated,  "A  decline  in  quality  of  work- 
manship has  been  noticed  recently,"  it  is  probably  in 
.  isolated  cases  or  due  to  local  conditions  and  is  the  re- 
sult, not  of  efficiency,  but  the  lack  of  it.  We  have  at 
present  the  condition  of  an  unparalleled  dearth  of  skilled 
labor  pressing  upon  us,  and  the  workmanship  of  the  em- 
ployees of  many  industries  has  probably  been  below  the 
former  high  standard  when  all  operations  and  labor 
were  performed  by  skilled  men  or  highly  specialized  op- 
erators, yet  I  can  see  no  reason  to  lay  this  at  the  door 
of  modern  efficiency,  tagged,  "Not  up  to  specifications." 
To  me  this  condition  sounds  the  highest  praise  of  ef- 
ficiency methods,  that  industry  has  been  able  to  proceed 
without  faltering  when  handicapped  so  heavily.  How 
long  could  the  old  school  have  stood  the  strain,  and 
which  is  weathering  the  storm  the  better? 

We  cannot  have  too  much  efficiency,  though  there  are 
many  inefficiencies  or  mis-directed  efforts  masquerading 
under  the  name.  What  we  need  is  a  wider  circulation 
of  and  education  in  the  methods  of  applying  efficiency, 
and  do  not  confine  this  campaign  to  the  executive  forces 
either,  give  the  men  on  the  floor  a  measure  of  it.  Thev 
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will  probably  show  you  some  faults  and  may  suggest 
rem.edies.  It  is  only  fair  that  they  should  know  the 
methods  used  to  determine  their  tasks. 

Assuredly  there  have  been  man\-  mistakes  and  blun- 
ders made  and  the  most  dangerous  man  of  all  is  the  one 
who  gets  the  efficiency  "bug"  and  starts  out  with  a  stop 
watch  and  pencil  to  reform  the  shop  men,  when  better 
judgment  would  suggest  the  elimination  of  the  other  lost 
motions,  of  which  there  are  no  doubt  many,  first. 

Ou.'VLi'ry  IN  Munition  Manufacture 
High  pay  on  the  munition  work  never  was  an  induce- 
ment to  make  "bad  conditions  run  to  worse,"  as  is  con- 
tended, if  the  quality  was  properly  controlled  and  safe- 
guarded, and  instead  of  the  money  incentive  being  a 
detriment  as  to  quality  it  should  be  an  incentive  to  hold 
the  workmanship  to  a  standard.  Right  here  a  little  edu- 
cation will  come  in  good  if  the  men  are  taught  to  know 
that  they  receive  more  for  a  perfect  shell  than  for  one 
that  needs  repairs. 

You  will  rarely  see  a  set-up  of  tools  broken  through 
sentiment  or  pride  or  for  any  reason  except  the  incen- 
tive to  make  extra  money,  and  the  quality  is  safeguarded 
much  closer  than  if  influenced  by  sentimental  reasons. 

By  all  means  inspire  everj'  possible  amount  of  pride 
in  all  work  and  give  us  the  satisfaction  of  having  done 
our  work  well.  This  spirit  is  as  evident  on  the  shell 
work  as  on  any  other.  Each  man  strives  to  keep  his 
name  off  of  the  defective  chart  and  scrap  record,  and 
his  ability  to  do  so  is  respected  and  envied  by  the  less 
fortunate,  to  the  end  that  they  study  his  methods  and 
try  to  improve  their  own. 

Where  pride  and  conscientiousness  are  particularly 
evident  as  to  quality  of  workmanship,  you  will  usually 
find  the  same  qualities  displayed  in  the  other  activities 
and  habits  of  the  individual.  Is  not  the  man  who  is 
"keeping  his  head  above  water,"  or  who  is  accumulating 
something  for  a  rainy  day  more  liable  to  be  possessed 
of  pride  and  conscientiousness  than  one  who  is  just  mak- 
ing ends  meet  by  skimping  or  who  runs  a  little  behind 
each  pay  day? 

On  shell  work  I  have  heard  men  say,  "Well  we  are 
on  our  feet  again,"  or,  "When  we  hear  a  knock  at  the 
door  now,  we  are  not  afraid  it  is  a  collector."  They 
are  proud  of  being  able  to  furnish  clothing,  food,  and 
a  home  for  their  family,  with  probably  a  Victrola  or 
maybe  a  "Flivver"  thrown  in.  Do  yon  not  know  that 
this  pride  is  reflected  in  their  work? 

Undoubtedly  there  are  workmen  who  cannot  stand 
prosperity,  but  they  are  not  the  ones  in  whom  you  look 
for  pride  in  their  accomplishments.  They  will  always 
spend  your  time  just  as  they  do  their  own.  Give  us 
men  with  pride  and  lots  of  it,  but  deliver  us  from  the 
false  pride  of  the  fellow  who  is  afraid  of  increasing  his 
production  by  working  a  machine  to  its  rated  capacity. 
In  these  days  of  complex  machinery  and  multiplicity 
of  parts,  who  should  jvidge  as  to  the  quality  when  the 
workman  rarely  sees  assembled  the  part  upon  which  he 
is  working,  nor  would  he  appreciate  the  particular  re- 
quirements if  he  did  have  such  opportunity. 

The  How  of  Efficiency  Must  Be  Shown 
Industrial  efficiency  is  on  a  par  with  the  filtering  plant 
which  because  it  gives  you  good  water  should  not  have 
its  supply  cut  in  half.  Efficiency  is  concerned  with  the 
packing  rings  in  the  delivery  pumps  as  well  as  with  the 
chemical  analysis  of  the  water  itself. 

In  these  days  of  grave  necessity  many  methods  and 
incentives  will  be  tried  out  to  assure  both  quantity  and 
quality.  Speaking  for  myself,  I  know  of  no  serum 
with  which  to  be  inoculated  to  assure  either  or  both, 


nor  do  I  know  of  a  better  appeal  to  make  or  a  better  way 
to  safeguard  both  than  through  efficiency  methods,  if 
possible  assisted  by  an  appeal  through  the  pay  envelope. 
Mr.  E.  St.  Elmo  Lewis  covered  the  whole  matter 
very  cleverly  in  a  past  issue  of  Industial  Manage- 
ment when  he  summed  it  up  as  follows : 

Inspirational  talks,  and  emotional  appeals  to  sentiment,  act 
like  a  cocktail  or  digestive  excitant,  but  as  one  man  expressed: 
"Creating  an  appetite  already  ravenous  may  be  good,  but  giving 
us  something  to  eat  is  more  important."  I  find  most  men 
want  the  better,  bigger  things  of  life  but  they  want  to  be  shown 
How  to  Get  the  Better  Things.  It  is  an  excellent  thing  to 
give  a  man  an  ideal,  but  it  is  just  as  practical  to  show  him 
how  to  intelligently  and  effectively  progress  toward  that  ideal. 
This  demand  for  a  program  of  action  calls  for  intelligent 
management — it   calls    for   scientific   management. 

We  are  in  this  war  to  win  and  production  was  never 
needed  so  badly  as  now.  Men  are  putting  every  other 
thing  aside  with  this  one  thought  and  purpose  upper- 
most in  their  minds.  With  conditions  as  they  are  before 
us  and  the  war  to  be  won  by  the  side  holding  the  last 
narrow  margin  of  production  of  war  materials,  any  sug- 
gestion that  might  retard  production  when  it  is  needed 
so  badly  or  which  befogs  an  already  clouded  atmosphere 
should  be  promptly  rejected  as  a  pro-German  sugges- 
tion. At  least  only  slackers  will  stop  NOW  to  heed 
them. 

If  }our  home  catches  fire  30U  want  the  firemen  to  turn 
the  water  on  it.  You  will  not  ask  them  to  sterilize  the 
water  first,  will  you?  If  the  house  is  contaminated  you 
will  renovate  and  fumigate  it.  If  it  burns  down  the 
contamination  will  not  hurt. 

And  so  with  scientific  management  and  efficiency — 
they  will  put  the  fire  out  if  you  do  not  stop  to  sterilize 
them. 

Raising  the  question  of  quality  of  workmanship  as 
affected  by  efficiency  is  as  sensible  as  worrying  about 
running  water  and  the  force  of  gravity.  Gravity  takes 
care  of  it  coming  and  going  and  so  will  efficiency  take 
care  of  quality. 

*     *     *     * 

New  Assistants  to  the  Chief  of  Ordnance 

In  order  to  enable  him  to  obtain  complete  inforina- 
tion  in  coordinated  form  regarding  any  Ordnance  ac- 
tivity. Major  General  C.  C.  Williams,  Chief  of  Ord- 
nance, has  appointed  five  special  assistants  who  will 
act  for  him  in  the  general  supervision  of  all  depart- 
ment activities. 

Heretofore,  the  division  chiefs  have  reported  directly 
to  the  Chief  of  Ordnance,  each  being  familiar  only  with 
the  plans  and  progress  of  the  work  coming  under  his 
supervision.  For  example,  the  Chief  of  the  Engineer- 
ing Division  could  report  as  to  the  plans  made  in  his 
division  for  any  Ordnance  material  but  would  not  be 
conversant  with  the  plans  or  progress  of  the  Produc- 
tion, Inspection  or  Supply  Divisions  for  this  material. 
The  appointment  of  the  assistants  will  therefore,  in- 
sure all  of  this  information  being  centralized  in  one  in- 
dividual who  will  act  as  the  representative  of  the  Chief 
of  Ordnance,  exercising  supervision  over  all  the  activi- 
ties of  the  particular  line  of  Ordnance  material  which 
may  be  assigned  to  him. 

It  will  be  the  function  of  the  assistants  to  decide  all 
engineering,  manufacturing  and  inspection  matters  con- 
cerning the  respective  Ordnance  material  over  which 
they  have  supervision,  and  where  differences  of  opinion 
arise  between  various  divisions,  they  will  make  the 
necessary  decisions. 

One  of  the  particular  duties  of  these  assistants  will 
be  the  observation  of  low  points  in  the  manufacturing 
program  and  securing  the  adoption  of  necessary  meas- 
ures for  their  correction. 
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By  G.  F.  Hamilton 


The  methods  shoum  are  built  up  around  a  visible 
index  that  gives  the  necessary  control  to  group  the 
orders  into  classes  and  to  follow  the  work  through 
the  drawing  room.  The  way  in  which  the  production 
orders  are  handled,  the  ordering  of  patterns,  prepar- 
ing specifications,  writing  parts  lists,  keeping  track 
of  blue  prints,  and  recording  changes  on  the  drawings, 
are  all  described. 

A  SYSTEMATIC  handling  of  drawing-room 
work  is  of  as  much  importance  as  the  proper 
control  of  production  in  the  factory,  particu- 
larly in  the  case  of  a  diversified  product  the  records 
must  be  most  complete  and  accurate.  The  drawing- 
room  system  that  will  be  described  in  this  article  is 
in  successful  use  in  a  large  plant  building  both  regu- 
lar and  special  machines  of  widely  varying  sizes  and 
use.  It  is  hoped  that  some  of  the  methods  presented 
will  be  of  service  in  other  places. 

The  machines  handled  in  the  drawing  room  are 
classified  into  two  main  divisions,  namely :  chucking 
machines  and  bar  machines. 

\\hen  an  order  enters  the  drawing  room  it  is  at 
once  known  to  which  main  machine  classification  it 
belongs,  as  all  chucking  machine  orders  are  written 
on  pink  forms  and  the  bar  machine  orders  on  blue. 
As  soon  as  these  orders  are  received  they  are  turned 
over  to  the  chief  clerk  of  the  drawing  room  who  has 
made  out  the  visible  index  cards.  Figures  i  and  i-.\, 
and  the  serial  number  card  Figure  2.  The  visible 
index  cards  are  filed  in  a  rotary  holder,  which,  when 
slowly  revolved,  is  arranged  to  bring  all  of  the  cards 
into  sight.  One  card  for  each  order  is  filed  according 
to  machine  number  and  the  other  alphabetically  by 
customer's  name.     See  Figures  3  and  4. 

The  value  of  the  visible  index  record  is  to  group 
the  orders  into  their  respective  classes  and  to  pro- 
vide means  to  follow  up  the  drawing-room  work  on 
each  job.  As  the  different  operations  are  completed, 
such  as  writing  the  specifications,  laying  out  the 
cams  and  tools  and  the  like,  these  are  checked  on 
the  card.     When  all   of   these   operations   have   been 
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Mr.  G.  F.  Hamilton  has  had  a  number  of  years'  ex- 
perience in  connection  with  drawing-room  systems  and 
methods.  He  was  a  draftsman  and  later  chief  clerk 
in  the  engineering  department  of  the  Gould  Manufac- 
turing Co.  and  then  chief  clerk  in  the  engineering  de- 
partment of  the  New  Britain  Machine  Co.  He  is  at 
present  engaged  on  special  investigations  in  the  produc- 
tion department  of  the  Seneca  Falls  Manufacturing  Co. 

number,  lot  number  on  which  machine  was  built, 
and  the  date  of  shipment.  The  serial  number  of  the 
machine  and  the  date  of  shipment  cannot  be  re- 
corded until  the  machine  has  been  shipped.  These 
cards  are  filed  consecutively  according  to  serial  num- 
ber. They  provide  a  valuable  record  in  filling  repair 
orders,  as  a  customer's  machine  is  always  recog- 
nized b}^  its  serial  number. 

At  this  stage  of  the  progress  of  the  work  the 
production  orders  are  requisitioned  and  all  of  the 
work  done  in  the  drawing  room  is  charged  to  the 
proper  production  orders.  The  order  form  (pink 
or  blue  as  the  case  may  be)  is  then  returned  to  the 
chief  draftsman  who,  at  the  proper  time,  turns  it 
over  to  the  draftsman  in  charge  of  that  particular 
class  of  work.  The  production  order  is  primarily 
for  the  use  of  the  accounting  department  in  allo- 
cating the  drawing-room  cost  on  the  various  ma- 
chine orders.  However,  it  plays  an  important  part 
on  the  "work  progress  board." 

When  the  production  orders  are  received  they 
are  placed  in  the  waiting  list  on  the  work  progress 
board.  See  Figure  5.  As  soon  as  the  production 
order  is  given  to  a,  draftsman  that  job  becomes  ac- 
tive and  is  moved  from  the  waiting  list  to  the  active 
list.  W^hen  the  job  is  finished  by  the  draftsman  and 
turned  in,  the  production  order  is  moved  to  the  fin- 
ished list  and  remains  there  until  the  machine  is 
shipped.  As  a  matter  of  fact,  very  little  time  is  re- 
quired to  attend  to  this  board,  and  it  shows  at  all 
times  where  every  job  is  located. 

By  way  of  e.xplanation,  most  of  the  work  is  on 
special  customer's  requirements,  and  therefore  not 
many  tracings  are  needed.  The  drawings  are  usu- 
ally made  on  heavy  detail  paper  and  photostated, 
or  on  light  bond  paper  and  blue  printed.  All  draw- 
ing numbers  are  run  in  consecutive  order.     The  let- 


FIG.    I.      VISIBLE   INDE.X    C.\RD    FOR   DRAWING    ROOM 

checked,  it  is  known  that  the  job  is  complete  so  far 
as  the  drawing-room  work  is  concerned. 

The  next  step  is  to  make  out  a  serial  number  card 
shown  in  Figure  2.  On  this  is  recorded  the  serial 
number  of  the  machine,  customer's  name,   machine 
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Could  Mfg.    Co. 


ZZ3 


FIG,    I-.\.      DETAIL  OF   VISIBLE   INDEX    CARD 

tens  of  the  alphabet  are  prefixed  to  these  numbers  to 
designate  the  various  sizes  of  drawing  sheets.  Thus 
r-39587  would  be  a  drawing  made  on  a  sheet  9  x  12 
inches  in  size;  S-39587  would  be  on  a  size  of  paper 
12  X  18  inches. 

The  parts  for  each  machine  have  a  special  series 
of  numbers  with  the  machine  number  prefixed.  Thus 
ail  part  numbers  for  a  No.   124  machine  would  run 
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1    .  .  on      Similarly  all  for  the  draftsman's  use  as  wanted.     The  draftsman 

like  this,  124-1,  124-'.  1^4-3.  and  so  on.     ^'"^^^''^/'^  '°  ^  fiU  o^t  any  part  of  these  record  cards.     He 

part  numbers  for  a  No.   ij,  "lachnie  would  ha.e  a  does  not^^^^  ^^^     Y^V^  ^^  ^^^^^^^  ^^^^  ^^^  ^^^^^^^_^ 


scries  as   172-1,   172-2,  172-3,  and  so  on. 
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ACTIVE 


It  It  is  necessary  to  make  a  pattern  for  any  part, 
the  pattern  takes  'the  same  number  as  its  part.  In 
case  a  nattern  numbered  say  172-423  can  be  used  on 
a  No  "-^26  machine,  the  pattern  number  is  lett  tne 
same,  but  a  new  part  number  is  taken  for  the  piece. 
Thus  we  might  have  : 
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FIG.    5.     ORDERS    IX    W.MTING    LIST    OX    WORK    PROGRESS    BOARD 

on  his  drawing,  and  clips  the  cards  to  the  drawing  to 
xvhich  they  apply.  When  the  job  is  completed, 
drawings  and  part  lists,  if  any,  are  turned  m  to  the 
chief  clerk,  who  has  the  necessary  record  cards  and 
part  lists  made  out  on  a  typewriter. 

If   it   is  wished   to  locate  the   drawing  of  a  part, 
u-hen  the  part  number  is  known,  the  part  card,  Figure 
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FIG.   3.      ROT.\RY    nOLTlER   FOR  IXPEX   C.\RDS 

Bracket  Pattern  172-423,  Part  172-423.  Drawing  T- 

39857-  .    ,      ^ 

Or  we  might  have;  . 

Bracket  Pattern  172-423,  Part  226-871,  Drawing  i- 
39952. 

In  the  first  case  it  is  necessary  to  make  a  new  jiat- 
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ARIi    SHOWING   DR.\WIXG    NUMBER  OF   .\    P.»iRT 

6  is  looked  up.  On  this  part  card  a  column  marked 
"first  used  on"  is  particularly  valuable,  as  it  shows 
the  part  list  on  which  the  part  is  used.  These  part 
cards  are  filed  consecutively  according  to  number. 

For  locating  a  drawing,  when  the  name  of  the  part 
only  is  shown,  the  "alphabetical  card."  Figure  7,  is 
looked  up.    These  arc  made  out  as  a  cross  file  tor  the 
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FIG.   4.      .MF.THOD   OF   FILIXG   C.\RD    .SCCORDING   TO   CUSTOMERS    M.\ME 

tern,  in  the  second  an  old  pattern  can  be  used.  Draw- 
ing cards,  part  cards  and  pattern  cards,  are  numbereil 
ahead  bv  the  record  clerk  and  arc  always  available 


ALPH.-VBETIC.AL    CARD,    CROSS    FILED    WITH    THE   P-\RT    CARDS 

part  cards.  They  are  filed  alphabetically  according 
to  the  name  of  the  part.  The  pattern  card.  Figure  8, 
is  used  to  locate  the  drawings  in  the  same  manner  as 
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the  part  card,  and  is  filed  consecutively  according  to      ing  necessitate  recalling  all  the  prints  they  can  be  lo- 
pattern  number.  cated  at  once. 

The  drawing  cards,  Figures  9  and  10,  are  made  out  The  specifications  covering  the  machine  on  order 
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FIG.   8.      CARD    SHOWING    PATTERN    NUMBER 

by  the  clerks  from  the  drawings  to  which  they  apply. 
They  are  filed  numerically,  according  to  drawing 
number,  and  serve  as  a  print  record  card.  If  the  first 
iirint  is  sent  to  the  production  department,  the  sec- 
ond to  department  400,  and  the  third  to  department 
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FIG.    9.      DRAWING    CARD    WITH    RECORD 

407,  the  card  is  marked  as  shown  in  Figure  9.  The 
prints  are  then  marked  as  follows :  Production  De- 
partment, No.  I  ;  Department  400,  Xo.  2;  Department 
407,  No.  3.  If  a  print  were  sent  to  No.  407  Stock 
Room  and  one  to 
Department  No.  309, 
these  would  be 
prints  No.  4  and  5, 
respectively.  Now, 
should  a  new  print 
be  required  in  the 
Production  Depart- 
ment, the  old  print 
No.  I  would  be  re- 
turned and  a  new 
print  No.  6  issued. 
Print  No.  i  would 
then  be  credited  on 
the  print  record 
card  by  being  mark- 
ed "destroyed,"  and 
the  new  print  would 
be  charged  out  as 
No.  6.  So  this  blue 
print  record  shows 
the  number  of  prints 
outstanding  and  the 
departments 
to  which  tiicy  have 

been  issued.    Should     ,„.      ,n.      urawing    carp 
a  rlian(,'f  in  n  draw-  transfer 


c-."/,".-. 

p°r;r, 

'" 

G„„To 

A  3-jT 

7 

^0  7 

1 

> N 

0 

1/5/18 


87681 


Tool  Layout  for  Bussing  (F.P.  4Rg1  ) 


Sample  #3838 


FOKD  MOTOR  CAR   CO. 


FORD  MOTOR  CAR  CO. 


E26  Tool  layout 


o- 


FIG.    II.      CARD   USED  FOR  BOTH   INDEXING   METHODS 

in  a  broad  sense  as  to  machine  proper,  form  of  drive, 
tools  and  special  equipment,  are  roughly  written  by 
the  draftsman  who  is  getting  out  the  order.  These 
rough  specifications  are  turned  in  to  the  clerical  de- 
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To  obtain  a  Tracing,  Drawing,  Part  i-ist,  Specification  List  or  Foreign 
Print  from  the  Drawing  Room  Vault,  it  will  be  necessary  to  fill  out  this  card 
with  Drawing  Number,  Date  and  your   Name. 

This  card  will  be  placed  on  file  until  you  return  drawing;  then  this  card 
will  be  returned  to  you  as  a  receipt  for  drawing. 

Drawings  should  not  be  taken  from  Drawing  Room. 

NOTE:— 

This  card  should  call  for  One  Drawing  Number  only. 


FIG.   12.      REQUISITION   CARD  FOR  OBTAINING  A  DRAWING 

partment,  where  they  are  typewritten.  Standard 
forms  are  established  so  that  the  detail  of  preparing 
these  specifications  is  more  of  a  filling-in  process  than 
one  of  actual  writing. 

The  part  lists  are  prepared  much  in  the  same  man- 
ner as  the  specifications,  only  that  every  part  of  the 
machine  and  equipment  is  listed  thereon,  even  to  the 
bolts,  nuts,  keys,  cotter  pins,  and  such  small  parts. 
The  parts  list's  are  divided  into  several  groups  as 
head,  spindle,  countershaft,  etc.  The  names  of  the 
parts  under  these  headings  are  written  on  the  lists  in 

alphabetical  order  as:  Bearing  ,  Box  , 

Brasses ,  Shaft ,  Yoke . 

All  of  the  specifi- 
cations, parts  lists, 
layouts  and  the 
other  important  rec- 
ords are  cross-in- 
dexed. The  index 
card.  Figure  ii,  is 
used  for  both  meth- 
ods of  indexing.  The 
difference  between 
them  is  that  one 
card      reads      "Cross-indexed      under      Ford      Motor 

Co.,   File 226  tool   layout,"   while  the   other 

reads  "Cross-indexed  under  226  tool  layout. 

File  Ford  Motor  Co."  Thus,  one  is  filed  under  the 
customer's  name  and  the  other  under  No.  226  ma- 
chine-tool layouts.  Under  the  heading  Ford  Motor 
Car  Co.  in  the  customer's  index  will  be  found  a  rec- 
ord of  all  machines  shipped  to  that  firm.     Under  No. 
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226  machine-tool  layouts  will  be  found  a  record  of 
all  No.  226  layouts  that  have  been  made  to  date.  By 
the  use  of  this  record  an  old  specification  part  list  or 


depicts    the   manner    in    which    the    work    is 
through  the  drafting  department. 


routed 
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Limits   for   Drive  Pit   addPd   to   1" 

Diameter   for   Drive  Fit 
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FIG.    14.      CHANGE  RECORD   CARD 

tool  layout  is  often  located  and  used  on  an  order  for 
a  new  machine. 

AH  prints  that  are  received  from  outside  of  the  fac- 
tory are  called  "foreign  prints"  and  are  given  a  num- 
ber with  the  letters  F.  P.  Prefixed  as:  F.  P.  4896. 
Such  prints  are  indexed  under  the  firm  name  where 
they  originated  and  under  the  name  of  the  part  that 
the  print  shows.  Thus,  a  print  of  a  piston  pin  re- 
ceived from  the  Packard  Motor  Car  Co.  would  have  a 
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card  filed  under  Packard  Motor  Car  Co.  and  another 
card  filed  under  the  heading  piston  pin. 

The  samples  that  are  sent  in  to  show  how  machines 
should  be  tooled,  are  taken  care  of  in  practically  the 
same  way  as  foreign  prints,  a  small  tag  bearing  an 
identification  number  is  attached  to  each  sample,  and 
the  sample  is  known  by  that  number  thereafter.  Two 
record  cards  are  also  prepared  and  filed  the  same  as 
the  cards  for  foreign  prints,  each  bearing  the  box 
number  in  which  the  sample  is  stored. 

To  obtain  a  drawing  from  the  storage  vault,  the 
form  of  Figure  12  must  be  filled  out.  These  requisi- 
tion cards  are  filed  by  the  boys  in  the  vault  to  show 
who  has  every  drawing  that  has  been  issued.  When 
the  drawing  is  turned  in  to  the  vault,  the  card  is 
taken  out  of  this  file  and  destroyed. 

When  a  change  is  made  on  a  drawing  it  is  marked 
with  a  number  as  in  Figure  13,  and  a  change  record 
card  is  made  out,  see  Figure  14.  All  of  the  informa- 
tion pertaining  to  the  change  is  recorded  on  this  card. 
In  this  case  limits  were  added  to  make  the  one-inch 
diameter  a  drive  fit. 

The  final  illustration  in  this  article.  Figure  15,  is  in 
the  nature  of  a  chart  that  is  self-explanatory,  as  it 


Efficiency— Stop!  Look!  Listen! 

By  V.  J.  Loomis 

Superintendent,  Dodge  Steel  Pulley  Corporation 

EFFICIENCY— Stop!  Look!  Listen!  by  Mr.  W.  H. 
*^     Sm}th,    in   the    September    issue    of    Industrial 
M.\NAGEMENT   challenges   an  answer.     The    writer   of 
the  article  asks  some  questions,  as : 
"What  do  we  mean  by  efficiency?" 
"What  is  the  goal  of  the  art  of  efficiency?" 
"To  where  are  we  headed  in  so  mad  a  rush?" 
And  he  makes  some  statements,  one  of  which  is  "our 
efficiency   economics   divides   the   wealth — quite   other- 
wise— two-thirds  to  two  per  cent,  of  us  and  one-third 
to  ninety-eight  per  cent." 

To  me  efficiency  means  the  best,  easiest  and  most 
economical  means  of  production.  Our  grandmothers 
sat  up  nights  till  ten  or  eleven  o'clock  darning  the  stock- 
ings for  a  family  of  ten  or  a  dozen.  Our  daughters  in 
an  eight-hour  day  knit  enough  new  stockings  for  several 
families.  That  is  efficiency.  "Nervousness"  hinders 
efficiency.  Efficiency  is  not  a  "mad  rush."  A  mad  man 
is  not  efficient.  The  morning  paper  states  that  in  Japan 
they  have  reduced  the  hours  of  labor  for  women  and 
children  from  14  to  12  hours  per  day.  This  is  perhaps 
made  possible  by  their  use  of  power  circular  saws  in- 
stead of  the  old-fashioned  hand  saw  to  manufacture 
lumber,  together  with  other  means  of  efficiency. 

Efficiency  lays  pipe  lines  for  water  and  oil  where  a 
bucket  on  the  head  of  a  carrier  was  formerly  used.  It 
establishes  big  plants  for  production  where  one  man 
can  do  one  thing  continuously  for  eight  hours,  becom- 
ing an  expert,  and  producing  a  hundred  times  as  much 
as  he  formerly  could  without  the  big  plant,  when  he 
was  a  novice  in  nearly  everything  he  tried  to  do  and 
worked  16  hours  per  day.  Efficiency  permits  the  much 
condemned  meat  packer  to  sell  all  the  meat  in  a  steer 
for  less  money  than  he  paid  for  the  steer  and  yet  grow 
rich  on  by-products.  Could  the  country  butcher  do  it? 
To  do  a  deed  with  maximum  intelligence,  using  the 
most  highly  developed  instrumentality  possible  is  effi- 
ciency. Efficiency  saves  labor,  saves  nervous  break- 
downs, and  saves  us  from  "so  mad  a  rush."  It  is  in- 
creasing the  length  of  the  average  life  and  giving  it 
more  to  enjoy  than  kings  could  command  in  days  gone 
by,  in  those  good  old  days  of  inefficiency.  The  fireman 
who  fires  his  boiler  efficiently  does  not  have  to  handle 
so  much  coal  or  work  so  hard  to  produce  a  horse  power. 
Let  Both  Good  and  B.-\d  Be  Efficient 
It  would  be  nice  if  only  the  good  could  be  efficient 
and  the  "burglars"  and  bad  men  were  bunglers,  but  I 
would  rather  see  the  good  and  bad  both  efficient  than 
the  good  and  bad  both  bunglers.  The  "purpose  or  goal 
of  efficiency"  is  production  in  quantities  sufficient  to 
supply  every  human  need  and  pleasure.  With  perfect 
efficiency,  possibly  every  tired,  nervous,  mad  rushing 
human  being  could  do  easily  in  five  hours  enough  work 
to  permit  him  to  ride  up  and  down  the  beautiful  high- 
wa\s  of  the  country  the  remaining  hours  of  the  day  or 
night  to  his  heart's  content.  This  is  not  Utopia ;  it  is 
efficiency  carried  to  perfection.  Long  live  the  "effi- 
ciency expert"  to  "boost  that  modern  craze,  the  art  of 
efficiency." 

While  the  natural  laws  of  supply  and  demand  are 
left  to  their  healthy  growth,  the  efficient  man  is  going 
to  succeed  in  his  line  of  endeavor.  Societv  will  not 
yield  up  her  golden  treasures  to  the  inefficient  and  the 
efficient  alike.     We  all  have  an  equal  opportunit\-. 
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This  article  is  ii  distinct  contribution  to  the  literature 
of  inspection  of  manufactured  products.  It  deals  with 
the  practical  application  of  underlying  principles,  outlines 
the  organization  of  an  inspection  department,  points  out 
the  divisions  of  the  zvork.  treats  of  the  seteclum  and 
training  of  inspectors,  tells  hoiv  to  uphold  standards, 
and  closes  itfith  an  especially  helpful  section  devoted  to 
the  selection  and  application  of  inspection  gages. 

I  O  many  and  so  divergent  views  are  held  concern- 
ing inspection  that  it  is  well  to  stop  a  moment 
and  consider  what  inspection  is,  how  almost 
involuntarily  it  is  applied  in  every  day  life,  and  from 
these  learn  how  reasonable  it  is  to  apply  it  intensive- 
ly in  manufacturing.  Perhaps  to  most  people  inspec- 
tion pertains  only  to  the  examination  of  a  manufac- 
tured product  to  determine  its  conformity  to  a  speci- 
fication. True,  so  far  as  it  goes,  but  every  individual 
is  an  inspector  because  he  has  a  sort  of  subconscious 
realization  that  all  the  world  is  human  and,  there- 
fore, the  quality  of  its  work  is  not  always  up  to  the 
standard  he  desires. 

For  instance,  in  making  a  purchase  at  a  store  we 
consider  it  only  good  sense  to  examine  the  article  to 
determine  its  conformity  to  our  wishes.  The  pur- 
chases made,  we  examine  the  change  to  see  if  the 
amount  be  correct  and  the  coin  not  counterfeit.  The 
clerk  was  human  and  liable  to  error.  Likewise,  the 
employment  manager  interviewing  a  prospective  em- 
ployee, observes  the  latter  closely  before  hiring  him, 
noting  his  manner  and  even  his  personal  appearance, 
as  well  as  his  statement  of  qualifications.  Either  act 
is  of  the  same  intent  and  purpose,  namely,  inspection 
to  determine  the  quality  of  something  and  its  fitness 
for  the  proposed  use.  These  illustrations  hold  the 
kernel  of  the  inspection  subject,  i.e.,  that  the  quality 
of  any  article  is  subject  to  change  regardless  of  the 
precautions  taken  in  its  manufacture  and  distribution, 
because  the  human  element  is  involved.  Here  is  the 
real  reason  for  the  existence  of  supervision  and  in- 
spection. Even  our  forefathers  in  the  most  primi- 
tive days  were  dependent  on  the  principles  of  in- 
spection for  self  protection.  Mr.  G.  S.  Radford,  writ- 
ing in  Indu.strial  Man.\gement,  October,  1917,  devel- 
oped this  point  in  connection  with  manufacturing. 

Included  in  this  human  element  of  which  wc  arc 
speaking  is  the  fact  that  we  have  not  yet  learned  to 
do  things  ])crfectly,  even  when  of  good  intent,  and 
so,  when  to  human  fallibility  is  added  occasional 
indifference  of  some  one  in  the  long  line  through 
which  raw  material  must  pass  before  it  appears  as 
finished  product,  the  chances  of  error  become  great. 
All  this  considered,  there  is  reason  for  wonder  that 
manufacturing  processes  arc  as  nearly  perfect  as  they 
are;  aiul  added  |)roof  of  the  importance  of  inspection. 

TnsiH-ctinn  will  be  discussed  in  this  article  because 
of  its  great  inipcutance  and  vital  necessity  to  the  suc- 
cessful manufacturer  in  securing  uniform  product. 

IxSPF.rTION  Ts  EXPK.VSIVK 

The  requirements  of  consumers  that  goods  be  of 


j\lr.  F.  E.  Merriam  is  a  mechanical  engineering  gradu- 
ate of  the  University  of  Maine,  and  served  as  special 
apprentice  and  shop  engineer  of  the  plant  of  the  West- 
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tive capacities  v.'ith  the  American  munitions  and  war 
materials  industry.  He  is  at  present  with  the  Green- 
field Tap  and  Die  Corporation,  Greenfield,  Mass. 

a  certain  specified  quality  is  the  occasion  of  much 
expense  to  every  manufacturer  on  account  of  the 
many  costly  refinements  necessarily  demanded  in  his 
processes,  increased  supervision  and  loss  from  defec- 
tive goods.  The  reduction  of  these  expenses  forms  a 
problem  for  which  the  manufacturer  must  constantly 
seek  new  and  better  solutions,  and,  while  inspection 
of  the  product  is  of  much  assistance  in  improving 
processes,  nevertheless  its  greatest  usefulness  is 
found  in  the  prevention  of  loss  from  defective  goods. 
This  is  a  matter  of  quality  control  which,  intimately 
related  to  manufacturing  processes,  forms  a  distinct 
and  separate  problem  for  whose  solution  inspection 
has  proven  the  most  efficient  answer. 

The  success  of  inspection  in  decreasing  the  quan- 
tity of  defective  goods  is  based  upon  the  fact  that  to 
maintain  the  necessary  standard  of  excellence  with 
minimum  loss  the  quality  of  the  product  must  be 
known  at  all  times.  Given  this  knowledge,  remedies 
may  be  devised  and  applied,  thus  preventing  the  per- 
petuation of  the  mistakes.  The  importance  of  con- 
stant knowledge  of  quality  cannot  be  overestimated, 
for  it  is  the  key  to  quality  control  and  constitutes  the 
aim  of  every  good  inspection  system,  as  the  experi- 
ences of  munition  manufacturers  well  illustrate. 

After  devising  successful  methods  of  manufacture 
many  still  produced  defective  goods  in  large  quanti- 
ties, and  only  through  the  introduction  of  thorough  in- 
spection systems  was  it  possible  to  produce  in  large 
quantities  and  at  a  profit.  Many  manufacturers  were 
slow  to  realize  that  their  difficulties  could  be  decreased 
by  other  than  mechanical  means,  and  while  the  writer 
often  heard  inquiries  concerning  tooling  methods  he 
seldom  noted  any  as  to  inspection.  The  importance 
generally  attached  to  inspection  in  successful  quality 
control  is  well  illustrated  by  one  manager  who  thought 
two  or  three  inspectors  sufficient  for  an  output  of  4000 
to  5000  finished  shrapnel  jier  day.  For  proper  quality 
control  the  inspection  facilities  must  receive  the  same 
careful  attention  as  the  mechanical.  This  is  a  corollary, 
for  it  is  obvious  that  the  output  is  more  definitely  es- 
tablished and  better  known  when  it  can  be  certainly 
predicted  that,  out  of  a  certain  quantity  of  material  put 
into  the  factor\-,  a  certain  amount  of  product,  within 
small  limits,   will  be  available   fur  sale. 

IndiKECT   Al)VANT.\r,ES   OF    InSI'ECTION 

More  ad\antages,  however,  usually  follow,  for  when 
so  much  is  known  about  (|uality  the  knowledge  of  other 
conditions  is  greater  and  remedies  may  be  api)lied. 

I'urtlier,  the  benefits  derived  from  inspection  are  not 
confined  to  preventing  defects  but  are  far  reaching,  in- 
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eluding  all  who  are  involved  in  manufacture,  both 
workmen  and  executives.  Adequate  inspection  in- 
creases production  because  the  workmen  produce  more 
and  better  goods  when  they  know  the  quality  is  con- 
trolled because  of  the  confidence  it  gives  them ;  and  the 
executive  ceases  to  worry  about  losses  in  defective 
goods  and  devotes  more  attention  to  other  problems. 
Likewise,  the  definite  knowledge  and  control  of  quality 
secured  by  first  class  inspection,  not  only  creates  con- 
fidence in  the  management  and  workmen  but  possesses 
the  advantage  of  enabling  the  manager  to  forecast  more 
definitely  the  results  to  be  accomplished  by  his  organi- 
zation. 

Another  important  advantage  secured  by  proper  con- 
trol of  quality  is  found  in  the  definite  standards  that 
are  necessarily  established,  for  there  can  be  no  inspec- 
tion without  standards. 

Need   for   St.\nd.\rds 

The  average  shop  drawing  shows  few  if  any  toler- 
ances for  the  various  dimensions,  thereby  leaving  the 
matter  to  the  shop.  In  every  factory  there  are  stand- 
ards for  the  various  parts  but  often  these  are  not  in 
writing  nor  recorded  so  as  to  be  easily  used.  \Vhere 
a  good  system  of  inspection  is  in  force  all  such  in- 
formation is  collected,  and  in  place  of  several  stand- 
ards one  is  established  for  all  to  work  to.  To  under- 
stand the  advantage  of  such  positively  established  rec- 
ords consider  a  new  workman  in  the  shop.  With  no 
record  of  allowable  tolerances  available  how  can  he 
know  what  is  expected  in  the  way  of  dimensional  qual- 
ity, however  good  a  mechanic  he  may  be?  It  is  true 
the  foreman  can  instruct  him,  but  much  time  is  lost  in 
that  way.  The  average  foreman  is  very  busy  and  can 
devote  but  little  attention  to  each  individual  man.  Fur- 
ther, the  foreman  should  not  be  required  to  devote  his 
time  to  anything  of  this  nature  which  can  be  made  a 
matter  of  record  that  all  can  understand.  Also,  the 
foreman  may  change  and  thus  quite  upset  the  standards. 

The  matter  of  quality  of  finish  is  similar,  and  the 
establishment  of  definite  standards  by  models  is  of 
great  assistance  in  improving  shop  conditions  and  ease 
of  manufacturing. 

The  establishment  of  quality  standards  will  do  much 
to  eliminate  disputes  between  the  machining  and  as- 
semblying  departments,  for  each  will  know  in  exactly 
what  conditions  the  product  must  enter  and  leave  his 
department.  The  mere  existence  of  standards  is  of 
great  influence  in  improving  quality. 

Organizing  An  Inspection  System 

Having  reviewed  some  of  the  ways  in  which  inspec- 
tion benefits  the  manufacturer,  attention  must  naturally 
be  drawn  to  the  manner  of  organization  for  develop- 
ing an  inspection  system.  However,  before  proceeding 
to  the  details  of  organization  it  is  important  to  em- 
phasize the  obvious  fact  that  there  are  as  many  differ- 
ent equalities  of  inspection  as  of  anything  else,  just  as 
there  are  of  goods,  for  example.  Also  it  is  only  the 
highest  grade  of  inspection  that  will  fully  secure  the 
advantages  enumerated. 

There  are  differences  of  opinion  as  to  what  consti- 
tutes inspection,  most  of  them  measurable  bv  the  ex- 
tent to  which  the  manufacturer  takes  the  purchaser's 
viewpoint.  It  is  true  that  he  must  balance  the  pur- 
chaser's requirements  against  his  own  profits,  yet  at 
the  same  time  he  must  never  lose  sight  of  the  user's 
point  of  view.  The  user  has  a  tendency  to  be  over 
exacting  and  the  manufacturer  just  the  other  way. 
This  is  natural,  but  the  middle  ground  is  the  point  of 
maximum   advantage.     To   the   manufacturer   inclined 


to  be  lax  in  the  matter  of  quality,  an  occasional  inspec- 
tion and  relatively  little  knowledge  of  quality  will  seem 
to  furnish  sufficient  control ;  but  the  manufacturer  who 
is  desirous  of  meeting  all  reasonable  demands  will  place 


MACHINE     K(iR     THE     TWO     WIRE     ME.VSUREMEXT 

OF    SCREW    GAGES 

Courtesy   of   The   Greenfield   Tap   &   Die   Corporation 

a  higher  standard  for  his  output  and  will  not  be  satis- 
fied with  the  inspection  provided  by  the  other,  nor  will 
it  economically  serve  his  purpose.  Aside  from  any 
matter  of  opinion,  however,  there  exists  a  test  for  the 
quality  of  inspection  based  upon  its  function,  and  this 
is.  Does  inspection  furnish  reliable  and  intimate  knowl- 
edge of  the  quality  of  the  product  at  all  stages  of  manu- 
facture? This  is  the  "acid  test"  for  every  system  of 
inspection  and  the  response  will  depend  upon  the  man- 
ner of  organization  and  administration. 

As  has  been  noted,  the  manner  of  organization  of  the 
inspection  department  must  be  along  such  lines  that  it 
may  successfully  perform  its  functions  of  controlling 
quality.  In  practical  organization  we  find  a  number 
of  theories  commonly  held  and  practiced,  the  nature 
of  which  is  such  as  to  defeat  the  fundamental  purpose 
cf  inspection.  The  more  common  of  these  confuses  the 
relation  of  inspection  to  production  and,  by  giving  to 
production  certain  responsibilities  properly  belonging  to 
inspection,  the  control  of  quality  is  accomplished  by 
neither,  as  might  be  expected.  In  many  organizations 
the  inspection  is  under  the  direction  of  the  superin- 
tendent who  is  also  in  charge  of  production.  Upon 
him  devolves  the  responsibility  not  only  for  producing 
in  the  largest  possible  volume  but  also  for  detecting 
defective  manufacture  and  passing  upon  the  final  dis- 
position of  goods  of  a  questionable  quality.  Such  an 
arrangement  is  fatal  to  proper  quality  control,  for  any 
one  holding  responsibilities  of  such  a  diverse  nature 
cannot  well  do  justice  to  either.  Inevitably  produc- 
tion will  be  favored  and  quality  will  suffer. 

Producing  and  Inspecting  Are  Different  Functions 

Of  course,  every  manufacturing  firm  faces  two  prob- 
lems— producing  and  maintaining  quality.  These  are 
equal  in  responsibility  and  importance;  the  heads  of 
these  departments  should  rank  equally  in  the  organiza- 
tion. This  is  important,  for  the  effective  control  of 
qualit}'  demands  an  active  head  of  the  inspection  de- 
partment with  ability,  authority  and  standing  equal  in 
every  way  to  that  of  the  head  of  production. 

Any  attempt  to  combine  these  functions  in  one  person 
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;nust  necessarily  fall  short  of  complete  success,  for  how- 
can  the  person  who  makes  an  article  take  an  unpreju- 
diced view  of  the  quality  ?  To  such  a  party  the  difficul- 
ties of  manufacture  loom  largest  and  make  it  difficult 
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to  see  the  product  from  the  user's  standpoint.  Each 
added  refinement  appeals  to  the  producer  as  calling  for 
so  much  more  difficulty  in  manufacture  and,  necessarily, 
the  tendency  is  to  keep  to  the  old  wa}s  which  do  not 
interrupt,  rather  than  make  changes  to  keep  up  to  the 
demands  of  the  trade.  This  view  is  proper,  for  it  is 
eminently  necessary  to  consider  these  things  before 
making  any  changes;  but  it  must  be  balanced  by  con- 
sidering the  other  point  of  view  as  well.  The  head  of 
the  inspection  department  whose  principal  interest  in 
the  product  is  its  quality,  maintains  the  balance.  This 
latter  point  of  view  is  particularly  valuable  in  deter- 
mining the  settlement  on  defective  goods. 

Need  of  Speci.\lized  Inspection'   Knowledge 
AissD  Skill 

Such  a  division  of  responsibility  for  handling  the 
important  duties  of  production  and  inspection  also 
possesses  the  advantage  of  making  them  specialties,  and 
this  tends  toward  more  efficient  management.  The 
principle  of  having  machine  operators  specialized  is  well 
recognized  and  established,  and  holds  equally  good  in 
the  field  of  inspection  and  quality  control.  The  need  of 
specialization  is  as  noticeable  in  this  department  as  in 
the  case  of  the  detail  inspector  or  workman. 

In  any  factory  there  constantly  arise  small  incidents, 
insignificant  in  themselves,  )et  sometimes  heralding  the 
approach  of  serious  trouble.  The  trained  and  special- 
ized department  head  is  keenly  alive  to  the  importance 
of  such  symptoms  and  does  not  await  for  something 
serious  to  happen  but  takes  preventive  action  at  once. 
The  ability  to  detect  the  smaller  symptoms  can  scarcely 
be  so  highly  developed  where  other  matters  than  qual- 
ity control  must  have  equal  attention. 

Not  long  ago  while  \isiting  a  cantonment  the  writer 
observed  a  comjiany  of  soldiers  marching  and  appar- 
ently all  were  in  line  and  in  step.  Not  so,  however,  for 
the  sergeant,  who  had  been  looking  straight  ahead,  sud- 
denly gave  orders  to  the  rear  ranks  to  fall  in  step  and 
keep  in  line.  How  he  knew,  without  looking,  that  there 
was  anything  wrong  we  can  readily  guess,  but  the  un- 
initiated and  unskilled  would  not  have  detected  the 
symptoms  until   they  became  much  more  pronounced. 

The  symptoms  of  ai)proaching  trouble  in  manufac- 


turing are  sometimes  of  quite  a  varying  nature  and  re- 
quire the  attention  of  the  specialized  department  head. 
r\Ir.  Douglas  Hamilton  has  recently  said  that  the  manu- 
facturers of  shells,  early  in  the  war,  suffered  considera- 
ble losses  on  account  of  the  double  requirement  of  di- 
mensional and  weight  specifications.  The  unusual  na- 
ture of  these  requirements,  together  with  the  many 
variables  involved,  constitute  a  symptom  obvious  enough 
when  pointed  out  but  not  always  noticed,  it  seems.  The 
productive  department,  with  its  mind  filled  with  the 
problems  of  how  to  manufacture,  has  but  little  time  for 
thought  of  such  matters  at  the  commencement  of  a  pro- 
ject of  this  kind,  but  an  inspection  department  whose 
sole  duty  it  is  to  foresee  and  detect  trouble  could  have 
more  certainly  detected  and  properly  appraised  such  a 
symptom.  It  may  be  argued  that  such  matters  as  the 
relation  of  weight  to  dimensions  is  more  a  matter  of 
design  than  inspection ;  while  this  is  doubtless  true, 
nevertheless  it  did  not  prevent  many  manufacturers 
from  suffering  much  loss.  A  separately  organized  in- 
spection department  is  far  more  likely  to  detect  such 
things  than  a  combination  department. 

The  desirability  of  entirely  separating  inspection  and 
production  has  been  proved  by  some  of  the  large  muni- 
tion manufacturers  who  have  tried  both  plans,  and  it 
is  only  the  separate  organization  that  has  successfully 
met  requirements  of  maintaining  quality.  There  are 
also  a  considerable  number  of  concerns  that  have  adopt- 
ed this  plan  for  many  other  lines  of  work. 

The  point  has  already  been  made  that  inspection  must 
not  only  detect  manufacturing  errors  before  the  prod- 
uct is  finally  delivered  to  the  consumer,  but  it  should 
also  endeavor  to  detect  the  errors  as  they  arise  and  hold 
them  within  the  smallest  practicable  limits.  To  accom- 
plish these  ends  the  activities  of  an  inspection  depart- 
ment are  usually  divided  into  two  distinct  parts :  process 
and  final  inspection.    The  nature  of  each  is  obvious. 

Process  Inspection 

The  part  played  by  process  inspection  in  the  control 
of  quality  is,  in  a  large  degree,  preventive,  but  it  also 
has  an  important  bearing  upon  the  character  and  ex- 
tent of  final  inspection.  Process  inspection  is  prevent- 
ive because  it  detects  manufacturing  errors  in  time  to 
prevent  their  becoming  widespread,  and  the  extent  of 
final  inspection  is  determined  in  a  considerable  degree 
by  the  eft'ectiveness  of  the  process  inspection.  In  the 
practical  development  of  process  inspection  it  is  found, 
in  reality,  to  comprise  rather  more  than  the  examina- 
tion made  b}'  the  inspectors,  for  the  workmen  do  a 
certain  amount  of  inspection  particularly  in  connec- 
tion with  setting  up  the  tools,  etc.  This  inspection  is 
necessarily  quite  variable  and  limited  in  its  scope,  and 
cannot  be  depended  upon  to  maintain  quality  to  the 
desired  degree.  In  the  same  way  the  foreman  usually 
examines  the  work  occasionally  to  satisfy  himself  of 
the  quality;  but  this,  too,  is  necessarily  of  infrequent 
occurrence  and  will  not  wholly  control  the  quality.  With 
an  eft'ective  process  inspection  in  force,  under  the  su- 
pervision of  the  inspection  department,  these  other 
checks  need  be  applied  only  occasionally. 

The  process  inspection  of  the  inspection  department 
must  be  of  quite  a  different  nature  than  that  just  de- 
scribed, for  upon  it  falls  the  responsibility  for  detect- 
ing defective  manufacture  as  nearly  as  possible  at  the 
time  when  it  first  occurs.  The  point  must  be  con- 
stantly borne  in  mind  that  it  is  not  sufficient  to  find  oc- 
casional mistakes,  but  the  process  inspection  must  be 
able  to  detect,  so  far  as  possible,  all  the  mistakes  that 
are  made.    A  very  large  force  of  inspectors  can  accom- 
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]jlish  this  but  that  would  make  the 
expense  of  inspection  out  of  propor- 
tion to  the  benefits  derived  in  most 
cases,  so  the  problem  of  the  depart- 
ment is  to  determir.e  the  most  eco- 
nomical amount  of  ins|)ection.  Manx 
variables  enter  here,  such  as  the 
value  of  the  product  itself,  for  the 
greater  its  value  the  more  necessar\ 
does  it  become  to  save  each  piece.  In 
the  case  of  an  inexpensive  product, 
however,  such  as  small  screws,  nec- 
essarily but  little  cost  can  profitably 
be  incurred  per  piece. 

J.N'FLUENCK       OF       SUBSEQUENT 
OpER.'VTIOX.S 

Another  factor  of  importance  is 
the  subsequfnt  work  to  be  done  on 
the  piece  and  where  it  is  to  be  done. 
Where  the  succeeding  processes  are 
expensive,  or  perhaps  performed  at 
some  distant  jioint,  it  is  important  to 
prevent  any  defective  pieces  from  proceeding  to  the 
next  operations.  On  this  account  the  ins]iection  ex- 
pense may  well  be  greater  than  if  the  work  is  done  in 
the  same  factor}-.  The  matter  of  deliveries  is  sometimes 
important  in  this  connection  and  will  occasionally  in- 
fluence the  extent  of  the  inspection.  Obviously,  de- 
liveries are  easier  to  make  when  the  proportion  of  fin- 
ally rejected  pieces  is  smallest.  In  short,  effective  pro- 
cess inspection  recjuires  frequent  and  systematic  ex- 
amination of  the  product  during  the  various  operations. 
Experience  and  analysis  teach  just  where  defects  are 
most  likely  to  occur  and  how  often  inspection  must  be 
made  to  maintain  the  most  successful  relation  between 
production  and  loss.  The  process  must  be  studied  in 
this  light  and  every  effort  made  to  forecast  the  situation. 
In  the  manufacture  of  almost  any  article  it  will  be 
found,  if  an  analysis  be  made,  that  some  operations  or 
parts  of  operations  more  frequently  go  wrong  than 
others.  This  may  upset  the  relations  necessary  for 
succeeding  operations  or  may  not  appear  until  assem- 
bly. A  case  in  point  is  the  diaphragm  seat  in  shrapnel. 
A  considerable  variation  in  the  height  of  this  seat  will 
make  no  difference  in  the  finishing  of  the  other  parts 
of  the  body  but  will  interfere  with  proper  assembly. 
This  part  of  the  body  has  often  caused  machining  trou- 
ble and  so  has  merited  more  attention  than  some  other 
portions  of  these  shells.  The  process  inspection  would 
need  to  be  made  more  frequently  on  such  a  part. 

Certain  kinds  of  tools  have  only  a  brief  life  and  the 
operations  where  such  tools  are  used  must  receive  more 
attention.  Again,  certain  portions  of  a  piece  are  used 
as  points  of  reference  for  other  operations  and  these 
must  be  given  special  attention  on  account  of  their  im- 
portance in  keeping  the  succeeding  operation  correct. 
The  operators,  too,  must  come  in  for  consideration  be- 
cause they  vary  greatly  in  the  accuracy  of  their  work 
and  inspection  must  watch  them  accordingly.  The  final 
check  upon  the  effect i\eness  of  the  process  inspection 
is  determined  by  the  percentage  of  parts  defective  at 
final  inspection.  A  study  of  the  reasons  for  final  re- 
jections will  be  the  most  effective  check  upon  the  suc- 
cess of  the  previous  inspection  and  will  indicate  just 
how  it  should  be  adjusted  to  meet  the  requirements  most 
successfully.  Furthermore,  records  should  be  made  to 
indicate  the  effect  of  any  change  made  and  should  form 
the  basis  of  decision  as  to  future  action  in  cases  of  this 
kind. 

To   illustrate  what  is  sometimes   the  extent  of  pro- 
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cess  inspection  the  case  of  shell  forgings  may  be  cited 
where  one  manufacturer  found  that  by  making  a  pro- 
cess inspection  of  about  one  forging  in  12  to  15  the 
final  rejections  by  the  purchaser  were  not  one-fifth  of 
what  the\-  had  been  previous  to  the  process  inspection. 

FiXAL   IXSPECTIOX 

Final  inspection,  of  course,  refers  to  the  examination 
of  the  article,  or  product,  upon  completion  and  the  ar- 
langements  necessary  for  this  work  will  depend  mainly 
upon  the  nature  of  the  product.  For  example,  if  the 
product  is  a  one  piece  article  the  final  inspection  means 
a  checking  of  all  the  dimensions  and  their  relations  to 
each  other.  If,  on  the  other  hand,  the  product  is  an 
assembled  affair,  then  the  final  inspection  will  be  a  re- 
checking  of  the  ])rocess  inspection  on  the  component 
parts,  and  an  inspection  of  the  assembled  whole.  The 
final  inspection  of  the  component  parts  may  seem  un- 
necessary after  the  thorough  process  inspection  advo- 
cated by  the  writer,  but  it  is  again  the  proposition  of 
the  value  of  knowing  the  quality,  as  the  final  inspection 
makes  possible  the  checking  of  the  relations  of  the 
various  dimensions  to  each  other.  For  example,  one 
of  the  tests  in  the  final  inspection  of  some  kinds  of 
shells  is  to  place  over  them  a  plate  cut  out  to  the  exact 
contour.  This  checks  the  relation  of  the  various  parts 
of  the  shell  to  each  other  and  cannot  be  made  until  it 
is  completed.  In  the  case  of  some  parts  there  are  holes, 
for  instance,  that  have  certain  definite  relations  to  each 
other.  The  checi\ing  of  these  relations  can  best  be  made 
upon  completion  of  the  article.  In  the  case  of  an  as- 
sembled product,  such  as  a  machine,  final  inspection 
must  include  running  and  alignment  tests,  finish,  gen- 
eral appearance,  etc. 

In  final  inspection,  too,  there  are  certain  checks  made 
of  quality  in  addition  to  those  by  the  regular  inspectors. 
These  are  frequently  of  considerable  importance.  In 
the  case  of  single  jiarts  there  are  but  few  of  these  sup- 
plementary tests  or  checks,  for  none  of  the  workmen 
are  directly  interested  in  such  matters  and  any  check- 
ing made  by  the  foremen  will  usually  be  of  the  nature 
of  a  process  inspection  rather  then  a  final   inspection. 

Inspectiok  By  Assembly 

In  the  case  of  an  assembled  product  the  assembly  pro- 
cess forms  a  most  important  check  to  and  upon  inspec- 
tion. The  assemblying  is  the  final,  absolute  test  of  the 
quality  of  the  component  jiarts,  so  far  as  dimensions  are 
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concerned,  and  demonstrates  in  an  inexorable  manner 
the  quality  of  the  workmanship  and  the  effectiveness  of 
the  inspection.  Assembly  is,  in  fact,  at  once  manufac- 
turing and  inspection.  In  this  case  the  primary  purpose 
of  dimensional  inspection  is  to  assure  ease  of  assembly- 
ing,  and  the  actual  assembly  is  the  final  test  of  the  ex- 
tent to  which  this  is  accomplished.  If  the  parts  go  to- 
gether with  slight  difficulty,  or  no  difficulty  at  all,  then 
inspection  has  accomplished  its  purpose  so  far  as  this 
phase  of  the  work  is  concerned.  On  the  other  hand, 
failure  to  assemble  shows  at  once  the  weakness  of  the 
inspection  and  just  where  to  appl\'  the  remedy. 

It  may  perhaps  be  asked  wh\',  if  assemblying  tells  so 
much  about  the  dimensional  quality  of  the  work  and  is 
even  used  to  check  the  quality  of  the  inspection,  have  in- 
spection at  all ;  why  not  save  the  expense  The  answer 
is  found  in  the  time  element  of  the  two  processes.  As- 
semblying makes  its  check  after  the  component  parts 
are  made,  right  or  wrong,  and  too  late  to  apply  a  rem- 
edy. It  is  like  the  proverbial  "locking  the  door  after 
the  horse  is  stolen."  It  contains  no  preventive  element, 
except  for  the  future,  since  the  facts  it  brings  to  light 
refer  to  a  condition  passed  and  gone,  which  cannot  be 
altered.  Inspection,  however,  detects  the  tnistakes  dur- 
the  process  of  making  and  checks  them  at  once.  This 
means  that  if  the  quality  is  determined  by  assemblying 
alone,  much  defective  material  is  likel\'  to  be  made  be- 
fore the  error  is  detected  and  much  loss  thereby  re- 
sult, as  well  as  an  unnecessarily  high  assemblying  ex- 
pense. It  is  evident  then,  that  while  assemblying  is  a 
final  and  authoritative  check  upon  the  dimensional  qual- 
ity of  the  product,  from  the  point  of  view  of  qualit\ 
control  it  must  be  considered  as  secondary,  or  supple- 
mentary and  not  of  primary  importance. 

The  problem  of  determining  the  correct  amount  of 
final  inspection  must  be  worked  out  upon  the  same  basis 
and,  considering  the  same  items  as  in  the  case  of  pro- 
cess inspection  but  some  further  items  enter  here.  Many 
manufacturers  make  running  tests  upon  every  piece 
of  apparatus  though  this  involves  much  expense.  The 
reputation  of  the  product  is  of  very  great  importance 
and  is  well  worth  a  considerable  expense. 

Separate  Inspection  Rooms 

The  details  of  carrying  out  the  final  inspection  of 
parts  necessarily  must  suit  conditions  but,  where  prac- 
ticable, they  should  be  taken  to  an  inspection  room  sepa- 
rated from  the  i)roducti\c  departments.  Here  may 
readily  be  provided  suitable  gages,  tables  and  other 
facilities  essential  to  rapid  and  reliable  inspection.    The 


importance  of  pro\iding  an  inspectiori  room  separate 
from  the  productive  departments  can  scarcely  be  over- 
estimated, for  onl\'  in  this  way  is  it  possible  to  secure 
the  isolation  and  convenience  necessary  for  the  largest 
and  most  accurate  output  of  the  inspectors. 

The  Use  of  Gages 

In  man\-  instances  the  inspection  is,  to  a  great  extent, 
:i  matter  of  measurement  of  dimensions,  necessitating 
Uie  use  of  gages  or  other  types  of  measuring  instru- 
ments. In  fact,  there  is  but  little  inspection  in  most 
mechanical  plants  which  does  not  require  some  gaging, 
not  only  for  the  purpose  of  controlling  dimensions,  as 
for  fits,  but  also  because  of  their  close  relation  to  other 
matters  of  qualit}-,  such  as  strength. 

Because  of  the  importance  of  gaging  it  is  necessary 
lo  bear  in  mind  a  few  principles  if  the  selection  of  the 
types  of  gages  and  their  use  are  to  be  wisely  accom- 
plished. The  designer  must  bear  in  mind  that  gaging  is 
more  than  an  abstract  checking  of  dimensions,  it  is 
rather  the  determination  of  necessary  relations  between 
various  portions  of  a  given  part.  Therefore,  he  must 
consider  how  the  piece  is  to  be  used,  its  function  and 
1  elation  to  other  parts.  This  will  also  involve  a  knowl- 
edge of  the  manner  of  making  the  part,  for  both  gaging 
mid  manufacturing  must  approach  the  problem  from  the 
same  angle.  In  the  case  of  almost  every  part  there  are 
certain  dimensions  governed  by  relations  to  certain 
other  parts  with  which  it  must  coordinate.  Again,  there 
are  other  dimensions  governed  mainly  by  considerations 
of  strength  and  appearance.  The  designer  must  dis- 
tinguish between  these  and  so  design  the  gages  as  to 
determine  the  dimensions  from  the  viewpoint  of  their 
purpose.  The  measurement  of  dimensions  whose  prin- 
cipal object  is  strength  is  usually  simple,  but  this  should 
not  cause  the  designer  to  become  forgetful  of  their 
importance. 

If  the  chief  function  of  certain  dimensions  is  strength 
the  s}stem  of  gaging  should,  so  far  as  possible,  gage  in 
the  direction  in  which  strength  is  required.  That  is,  the 
gage  should  be  applied  as  directly  as  possible  in  the  di- 
rection in  which  the  stress  will  be  applied,  thus  making 
the  measurement  directly  where  the  size  is  needed. 
Often  this  is  the  easiest  and  most  natural  way  to  design 
the  gages,  but  sometimes  it  is  not,  and  in  such  cases  con- 
siderable study  is  sometimes  required  to  find  the  direct 
way  to  attain  this  object. 

A  shaft  will  serve  to  illustrate  both  these  cases. 
Shafts  are  subject  to  lioth  torsional  and  bending  stress- 
es, and  while  gaging  cannot  be  done  in  the  direction  of 
the  torsional  stress  yet  the  diameter  which  is  easily 
measured  is  the  principal  consideration  in  resistance  to 
torsion.  It  is  also  a  principal  consideration  in  resistance 
to  bending. 

Dimensions  which  j'crtain  to  appearance  can  fre- 
(juentiy  be  taken  directly,  but  often  appearance  is  se- 
cured by  less  direct  means.  Appearance  is  frequently 
secured  by  curves,  usually  generated  by  arcs  of  circles 
joined  in  various  ways,  and  sometimes  by  irregular 
curves  of  less  simple  construction.  Such  outlines  are 
usually  difficult  to  measure  if  an  attempt  is  made  to  fol- 
low the  manner  of  their  generation.  Rut  bv  the  use  of 
template  gages  they  may  be  measured  directly  in  the 
manner  in  which  they  appeal  to  the  sense  of  s\-mmetrv. 

G.\GixG  Dimensions  Controlling  Fl'nctions 
Dimensions  whose  functions  relate  to  the  operation 
of  the  machine — as  the  center  distances  of  .shafts,  di- 
mensions   essential    to    the   fitting   together   of   parts- — 
as  gears  and  pulleys,  have  as  their  aim  successful  as- 
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sembly  and  proper  working  of  the  apparatus.  Parts  of 
this  nature  should  be  gaged  and  checked  on  principles 
similar  to  the  operating  conditions.  l""or  smaller  sized 
gears  a  common  method  is  to  have  pins  set  in  a  plate 
at  the  same  center  distances  as  the  shafts  on  which 
the  gears  are  to  be  used.  By  placing  the  gears  over 
the  pins  their  dimensional  quality,  as  far  as  running  is 
concerned,  is  readily  determined.  In  the  case  of  shafts 
and  bores,  plug  and  ring  gages  are  a  close  approach 
to  actual  use,  but  for  closer  work  the  snap  and  flat  gage 
are  essential  for  determining  if  the  pieces  are  actually 
round. 

Sometimes  there  are  conditions  which  ])revent  direct 
measurements.  One  of  these  most  frequently  found  is 
a  size  so  great  as  to  make  direct  measurement  difficult 
if  not  impossible.  In  the  case  of  large  turned  diameters 
a  point  can  be  fixed  on  the  machine  in  which  the  part 
is  made  and  a  small  gage  used  between  the  peripherx- 
and  the  established  point.  This  is  better  than  a  gage 
reaching  entirely  across  the  piece  for  it  would  be  so 
long  and  cumbersome  as  to  be  inaccurate.  For  large 
bores  a  point  can  be  established,  as  in  the  center  of  a 
boring  mill  platen,  and  measurement  is  then  easil_\-  made 
to  the  bore  of  the  piece  from  the  plug. 

G.AGiNG  Parts  With  Referen'ce  to  Following 
Operations 

The  gaging  of  parts  on  which  further  work  is  to  be 
done  requires  consideration  of  the  operations  to  follow 
and,  therefore,  the  gages  should,  so  far  as  possible,  be 
designed  on  principles  similar  to  these  operations.  Uf 
this  nature  are  forgings  for  shells.  The  exterior  is 
later  turned  concentric  w-ith  the  bore  and  gaging  must 
make  certain  that  it  will  finish  both  inside  and  out. 
These  forgings  can  be  measured  either  by  wall  thick- 
ness or  by  a  revolving  on  a  mandrel  gage  carrying  the 
forging  true  with  the  bore.  The  latter  method  is  more 
desirable  because  it  corresponds  with  the  principle  upon 
which  these  forgings  are  machined.  Measuring  the 
wall  thickness  together  with  the  gage  for  the  outside 
and  inside  diameters  is  on  an  entirely  dififerent  prin- 
ciple than  the  finishing  process,  and  cannot  allow  for  the 
walls  not  being  straight,  either  inside  or  out,  and  will 
frequently  prove  misleading.  It  is  not  always  possible 
to  design  gages  in  full  accord  with  these  principles.  In 
such  instances  special  efifort  must  be  made  to  provide 
more  than  one  check,  thus  making  certain  that  the 
pieces  measured  will  finish  in  the  succeeding  operations. 

The  problem  of  simple  or  multiple  gages  to  cover 
several  dimensions  always  arises  and  the  answer  must 
be  found,  in  most  cases,  in  the  quantity  of  duplicate 
parts  to  be  measured.  As  in  machining,  so  in  gaging, 
where  there  are  large  quantities  the  most  economical 
method  is  usually  the  simpler.  The  class  of  inspectors 
available  also  desei-ves  consideration,  for  unskilled  in- 
spectors can  handle  simple  gages  more  efi'ectively  than 
multiple.  Where  the  quantity  of  parts  to  be  checked  is 
small  the  gages  must  be  of  as  inexpensive  a  design  as 
possible.  If  the  wear  is  likely  to  be  considerable,  pro- 
vision must  be  made  for  easy  and  inexpensive  renewals. 

Gage  Care  and  Storage 

The  inspection  department  must  provide  a  suitable 
place  for  storing  gages  not  in  use,  for  their  protection 
against  damage  by  fire  and  moisture,  and  to  guard 
against  loss.  Such  tools  are  very  valuable  and  a  fire- 
proof vault  should  be  provided  for  their  safe  keeping, 
or,  at  least,  a  safe  if  their  number  is  insuffiicent  to  jus- 
tify the  expense  of  a  vault. 

The  inspection  department  must  keep  a  record  of  each 
gage  and  what  it  is  for,  so  it  may  readily  be  identi- 
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fied  either  when  the  piece  to  be  measured  is  known  or 
the  gage  number.  The  gage  record  should  contain  a 
comjilete  account  of  the  tool,  or  else  refer  to  a  drawing. 

One  of  the  most  important  matters  is  the  systematic 
checking  or  inspection  of  gages.  It  is  not  enough  that 
a  gage  be  well  designed,  precisely  made  and  thoroughly 
adapted  to  the  intended  use,  it  is  equally  essential  that 
the  precision  be  continuously  maintained  and  any  de- 
parture therefrom  known.  There  is  no  fundamental 
difiference  between  the  function  of  gage  inspection  and 
product  inspection,  for  the  purpose  of  each  is  the  main- 
tenance of  quality ;  in  the  one  case  of  the  product  and 
in  the  other  of  the  standards.  Whenever  the  quantity 
of  gages  in  use  is  sufiicient  to  warrant,  there  may  well 
be  several  inspectors  whose  sole  duty  is  the  checking  of 
working  and  inspection  gages,  as  well  as  new  gages  be- 
fore they  are  put  in  service.  These  inspectors  must,  of 
course,  be  provided  with  instruments  for  precision 
measurements  such  as  standard  gages,  micrometers,  etc., 
depending  upon  the  nature  of  the  product.  If  the 
product  is  of  a  very  refined  character  involving  close 
screw  thread  work,  for  example,  refined  instruments  for 
measuring  the  elements  are  likely  to  be  necessary.  Muni- 
tion work  furnishes  an  illustration  of  great  refinements 
in  gage  checking. 

-Many  of  the  qualities  of  a  product  cannot  be  meas- 
ured by  gages  or  similar  instruments  but  must  be  de- 
termined by  visual  inspection  and  so,  not  being  suscepti- 
ble to  as  positive  a  determination  as  dimensions,  are 
more  difficult  of  maintenance.  These  are  mainly  mat- 
ters of  appearance  and  are  particularly  important  in 
those  products  where  a  high  degree  of  finish  is  neces- 
sary, and  in  cases  where  the  quality  of  the  material  is 
to  be  determined  visually  as  by  steel  fractures. 

Visual  inspection  is  essentially  a  w^ork  requiring  good 
judgment  and  memory.  To  become  skillful  experience, 
study  and  training  are  essentials.  Models  illustrating  the 
requirements  are,  however,  the  most  important  factor 
in  controlling  these  qualities,  for  it  is  a  matter  of  se- 
curing their  duplication  in  the  product.  Such  standards 
will  deteriorate  with  time  and  use  and  regular  systematic 
inspection  should  be  made  of  the  standards,  which  may 
well  be  a  duty  of  the  gage  inspectors. 

Inspectors  for  this  kind  of  work  are  not,  as  a  rule. 
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so  easii}'  trained  as  those  using  gages ;  but  their  break- 
ing in  can  be  much  facihtated  by  confining  a  new  in- 
spector to  as  limited  a  range  of  work  as  possible.  A 
new  inspector,  at  first,  should  not  be  required  to  ex- 
amine more  than  a  few  different  kinds  of  parts,  in  or- 
der that  the  work  may  be  thorough!}-  and  efficiently  per- 
formed. The  standards  must  be  near  at  hand  where 
he  can  easily  see  them  and  make  frequent  comparison 
with  the  product.  The  same  methods  are  also  applica- 
ble to  training  work  in  manufacturing  departments. 

The  Fin.^l  Test  of  Inspection 

The  justification  of  any  inspection  system  must  in 
the  final  analysis  be  found  in  the  financial  improvement 
of  the  business.  This  may  appear  in  different  ways  such 
as  a  better  price  for  the  improved  product,  maintenance 
of  the  reputation  for  high  quality,  an  increased  demand 
for  the  product,  fewer  damage  claims,  etc.,  all  of  which 
have  an  important  influence  on  dividends.  Such  mat- 
ters are  improved  not  so  much  by  occasional  high  qual- 
ity as  b}-  a  consistent  quality  of  the  proper  grade. 
Throughout  this  paper  the  writer  has  sought  to  make 
clear  that  quality  must  be  controlled  at  all  times,  and 
that  a  consistent  knowledge  of  quality  is  fundamental  to 
this  purpose. 


house  Lamp  Company 
By  A.  W.  Ross 

iURING  the  early  part  of  the  year  1916,  the  Depart- 
ment of  the  Interior  issued  a  letter  of  warning  to 


the  salvage  department  as  to  the  various  kinds  of 
paper,  but  this  was  soon  accomplished.  The  types 
so  far  separated  are  bonds,  tissue,  krafts,  corrrugated 
board  and  mixed  papers,  the  latter  composed  princi- 
pally of  paper  from  the  waste  baskets  of  the  office 
departments. 

The  salvage  values  of  the  various  kinds  of  paper 
made  the  separation  absolutely  necessary.  From  the 
organizing  of  the  department  on  May  i,  1916,  to  De- 
cember 31,  1916,  109,452  pounds  of  paper  were  baled 
and  sold.  During  the  year  1917,  218,599  pounds  were 
also  disposed  of,  the  majority  of  which  went  to  the 
paper-making  companies.  It  is  needless  to  say  that 
a  fair  profit  was  realized  on  the  investment. 

The  results  obtained  from  the  salvaging  of  paper 
have  led  to  greater  activities  along  the  same  lines. 
The  present  salvage  department  is  receiving  from  all 
over  the  works  scrap  material  of  every  conceivable 
kind.  Old  and  inactive  machinery,  steel  and  wooden 
partitions,  pipe,  old  belting,  copper  wire,  oil  barrels 
and  other  containers,  in  fact,  everything  with  a  scrap 
value. 

Inactive  machinery  when  received  in  the  salvage 
department  is  taken  apart.  The  iron,  steel  and  brass 
are  separated,  all  gears,  studs  and  machine  bolts 
being  placed  in  bins  and  requisitioned  by  the  equip- 
ment division  to  be  used  over  again. 

The  sale  of  the  materials  so  salvaged  is  handled 
through  the  purchasing  department  and  the  junk- 
man's profits  have  been  considerably  reduced  through 
these  activities,  to  the  benefit  of  the  company. 

The  practice  of  collecting  and  utilizing  so-called 
"waste"  material  in  large  manufacturing  establishments 
is  an  encouraging  feature  of  modern  industrial  practice, 
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the  industrial  plants  of  this  country  regarding  the 
scarcity  of  paper  and  paper-making  materials  and 
pointed  out  the  necessity  of  saving  waste  paper  of  eveiy 
description  in  order  to  help  relieve  the  situation. 

Realizing  the  importance  of  this  warning,  a  de- 
partment was  organized  in  the  Westinghouse  Lamp 
Conii)any  f(jr  the  j)uri)ose  of  salvaging  waste  paper, 
and  commenced  operating  May  i,  1916. 

Waste  pajjer  of  all  descriptions  was  gathered  up 
by  the  janitors  in  the  various  factory  departments 
and  delivered  to  the  salvage  department,  where  it 
was  separated  and  baled. 

It  required  a  little  time  to  educate  the  workmen  in 


as  well  as  an  evidence  of  growth  of  ihe  spirit  and  habit 
of  economy  that  it  is  hoped  will  spread  throughout  our 
national  life. 


The  need  for  women  in  the  Army  Ordnance  Depart- 
ment to  release  men  for  overseas  service  has  increased 
to  such  an  extent  that  the  Civilian  Personnel  Department 
is  issuing  a  call  for  women  accountants,  statisticians, 
bookkeepers,  cataloguers,  engineers  of  tests,  draftsmen 
and  messengers,  all  positions  held  until  recently  by  men. 
Women  are  already  at  work  as  accountants  and  statis- 
ticians, analvzing  the  costs  of  materials  and  labor. 
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iBy  MiJtoH 

()'(•  (jrc  much  more  familiar  with  cost  accounts  than 
u'ith  industrial  stalisliis.  In  fact,  only  the  larger  and 
more  progressive  manufacturing  firms  have  statistical 
departments.  This  article  is  therefore  particularly  in- 
structive, for  it  shows  the  need  of  such  statistics,  it 
tells  what  matters  should  have  statistical  study,  and 
gives  numerous  practical  points  in  regard  to  organising 
this  work  and  selecting  the  statistician. 

Air.  Milton  B.  Ignatius  specialises  as  an  industrial 
and  financial  analyst,  combining  the  qualifications  of 
accountant,  statistician,  lawyer  and  economist.  He  is 
a  member  of  the  New  York  Bar,  and  the  author  of  a 
book  on  corporation  accounting  and  financing.  He  is 
at  present  assistant  to  the  General  Valuation  Counsel 

;\  BUSIXESS  statistician  is  by  some  thought  to 
i\  be  as  much  of  a  luxury  as  the  carved  figures 
that  decorated  the  bowsprits  of  sailing  ves- 
sels of  old,  or  perhaps  as  the  tin  traffic  policeman  or 
other  freakish  figure  that  dances  upon  the  radiator 
top  of  an  automobile. 

We  all  understand  accounts,  or  think  that  we  do, 
and  admit  of  their  necessity.  But  what  of  statistics? 
Accounts  are  generally  supposed  to  deal  with  abso- 
lute facts  and  to  be  determinative  of  such  \yeighty 
matters  as  assets,  liabilities,  solvency,  profits  and 
dividends.  In  many  a  bookkeeper  there  still  exists 
the  feeling  of  reverence,  as  it  were,  for  a  book  of 
accounts  which  only  the  initiated  and  favored  might 
open,  and  the  very  permission  to  handle  it  is  tanta- 
mount to  signal  recognition.  But  statistics?  They 
rest  under  a  cloud  of  suspicion  as  consisting  of  esti- 
mates, averages  and  approximations.  This  has  been 
due  in  largest  measure  to  the  unscientific  use  of  sta- 
tistical statements  and  the  loose  estimates  and  care- 
less guess-work  so  often  "camouflaged"  by  the  desig- 
nation of  "statistics." 

What  are  accounts  but  financial  statistics?  The 
science  of  statistics  is  essentially  that  of  counting 
large  numbers,  classifying  them  in  an  orderly  man- 
ner, and  resolving,  them  finally  to  a  few  significant 
figures.  The  work  of  merely  counting  large  numbers 
of  things  is  a  more  difficult  one  than  is  generally  sup- 
posed, and  where  not  only  enumeration  but  classi- 
fication and  analysis  are  required,  special  methods 
must  be  used  by  skilled  workers — skilled  to  handle 
statistics  as  the  accountant  is  skilled  to  handle  figures 
of  revenues,  expenses,  etc.  And  is  not  accounting 
merely  a  method  of  collecting  financial  figures,  clas- 
sifying them  in  an  orderly  fashion,  and  analyzing 
them  so  as  to  make  them  reducible  to  a  single  final 
figure — profit  or  loss? 

So  far  as  purpose  and  aim  arc  concerned,  there- 
fore, accounts  and  statistics  have  much  in  common. 
Accounts  can  deal  with  but  one  unit — the  pecuniai"y 
unit,  which  is  a  figure  of  dollars  and  cents;  statistics 
may  deal  with  units  of  many  diflferent  kinds. 

Accounts  .\nd  St.\tistics 

A  corporation  engaged,  say,  in  the  leather  business, 
keeps  current  records  of  purchases,  sales,  and  costs 
of   processes.      These   constitute   its   accounts.      But 
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(//  the  XclC  York  Central  Lines,  engaged  in  a  valuation 
of  over  12,000  miles  of  railroad  with  its  appurtenant 
properties  involving  an  aggregate  capitalisation  of  about 
one  and  one-half  billions  of  dollars.  From  1908  to  1914 
Mr.  Ignatius  was  accountant  and  statistician  for  the 
Neiv  )'ork  I'uhlic  .Service  Commission  tor  the  .Second 
District.  In  1914  he  was  appointed  principal  statistician 
for  the  commission  appointed  to  conduct  the  traffic  and 
rate  studies  in  the  Nezv  York  Telephone  rate  case. 
Later  he  undertook  similar  studies  for  the  Public  Ser- 
Z'ice  Commission,  First  District,  in  the  Brooklyn  elec- 
tric light  and  power  case.  In  this  work  he  has  won 
a  reputation  for  keenness  in  analysis,  soundness  in 
draicing  conclusions  and  skill  in  presenting  his  results. 

suppose  the  government  in  order  to  keep  currently 
informed  of  the  leather  situation  in  the  country  as- 
sembles and  combines  all  the  records  of  purchases, 
sales  and  costs  of  process  of  all  the  companies  deal- 
ing in  leather.  W^e  will  then  say  that  the  government 
is  keeping  statistics  of  the  leather  business.  The 
facts  dealt  with  in  both  cases,  however,  are  pre- 
cisely the  same. 

Statistics  of  business,  then,  are  not  as  unfamiliar 
as  they  may  at  first  glance  be  supposed  to  be.  It 
will  be  desirable,  however,  in  spite  of  the  kinship 
between  accounts  and  statistics  of  a  business  to  con- 
sider them  as  denoting  two  classes  of  facts,  the  first, 
all  those  having  to  do  with  the  financial  status  of  the 
proprietors  of  the  business,  and  their  profit  or  loss 
from  its  operation ;  the  second,  all  those  facts  of 
work  performed  within,  or  changes  of  demand  or  sup- 
ply without,  and  every  fact  reducible  to  statement  in 
figures  (whether  of  financial  unit  or  not)  which  serve 
to  express  the  quantities  of  labor  and  material  util- 
ized, gradations  of  kinds  and  quality,  efficiency  of 
operation,  the  condition  of  market  and  its  relation  to 
that  particular  enterprise. 

There  are  two  classes  of  business  statistics  to  be  con- 
sidered— external  and  internal. 

ExTERN.-\L  Business  St.\tistics 

External  statistics  are  those  that  deal  with  the 
markets  for  the  products  purchased  or  sold,  e.g., 
measurements  of  detnand  and  supply,  of  kinds  and 
quality  of  competing  articles.  Important  classes  of 
fact  in  this  group  are  those  dealing  with  financial 
and  trade  conditions  in  general.  The  importance  to 
every  business  enterprise  of  having  a  regularly  con- 
stituted department  capable  of  keeping  the  manage- 
ment advised  of  these  facts  is  very  important  indeed, 
but  it  is  not  our  purpose  to  go  into  that  in  this  ar- 
ticle. There  is  one  aspect  of  it  which  we  must  note, 
however. 

The  welfare,  prosperity  and  progress  of  industry 
have  become  the  nation's  business.  True,  the  neces- 
sities of  war  have  constituted  the  chief  cause  for  this 
conception,  but  the  government  having  once  estab- 
lished such  intimate  relationships  with  industry  can- 
not break  of¥,  and  with  the  return  of  peace  its  re- 
sponsibility to  foster  and  encourage  industry  will 
increase — not  lessen.     In  our  international  relations 
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the  government  must  stand  in  the  position  of  agent, 
as  it  were,  for  American  goods  and  commerce  and  it 
will  therefore  need  to  be  in  possession  of  the  very 
facts  which  have  been  described  above  as  "external 
statistics."  The  requirements  of  the  Government 
will  then  impose  upon  every  business  of  magnitude 
the  necessity  of  recording  the  statistics  relating  to  its 
own  operations.  Uniform  systems  of  accounts  to  be 
established  by  the  Federal  Trade  Commission,  pos- 
sibly by  new  state  commissions,  reports  to  be  ren- 
dered to  regulating  bodies — all  these  will  be  influ- 
ences bringing  about  the  amplification  of  statistical 
records  of  business.  That  was  precisely  what  hap- 
pened in  the  case  of  railroads  and  jjublic  utilities 
that  have  been  brought  under  regulation. 

Internal  Business  St.\tistics 

Internal  statistics  are  the  recorded  physical  facts 
of  operation.  A  knowledge  of  these  has  become 
essential  to  the  proper  conduct  of  every  large  enter- 
prise. Ramifications  of  the  larger  modern  enter- 
prises have  become  so  great ;  the  possible  sources  of 
waste  in  effort  and  material  so  numerous  and  withal 
so  hidden,  the  points  of  letting  down  in  morale  or 
individual  initiative  so  difficult  of  identification,  that 
properly  co-ordinated  records  of  all  physical  facts 
dealirig  with  conditions  of  material,  of  products,  or 
labor  are  requisite.  Reliable  statistics  now  consti- 
tute perhaps  the  only  practicable  means  by  which  a 
large  corporation  can  come  to  know  itself,  and  they 
furnish  essentially  the  safest  basis  for  the  formula- 
tion of  administrative  policies. 

In  spite  of  many  refinements,  the  primary  purposes 
of  accounting  still  relate  to  the  treasury — the  ear- 
marking of  sources  and  destination  in  order  that 
funds  and  claims  may  be  properly  identified,  collected, 
and  made  to  discharge  the  liabilities  of  the  business. 
Its  chief  aim  is  still  that  of  resolving  all  transactions 
into  net  income  or  profit  and  loss.  Regret  it  as  we 
may,  accounting  has  not  developed  into  a  positive 
science ;  to  say  that  "it  so  appears  upon  the  books," 
in  relation  to  figures  of  loss  or  gain,  is  not  the  same 
as  saying  that  such  is  the  absolute  and  uncontrovert- 
ible fact.  The  figures  reflect  almost  as  much  the 
method  of  account-keeping  as  the  results  of  commer- 
cial, financial  and  trading  transactions.  .Statistical 
summaries  of  the  operating  and  physical  facts  will 
throw  much  light  upon  these  figures.  Moreover,  the 
utility  of  accounts  is  limited  to  the  result  of  opera- 
tions which  are  past;  but  statistical  indices  of  the 
efficiency  with  which  those  operations  were  conduct- 
ed will  serve  to  project  into  the  future  the  signifi- 
cance of  the  accounts. 

Although  accounts  are  financial  statistics,  they 
utilize  one  of  the  most  unsatisfactory  units — the  dol- 
lar! The  dollar  is  the  statement  of  a  relationship — 
of  purchasing  power  of  labor  or  of  commodities,  of 
"power  in  exchange."  It  is  therefore  variable,  un- 
certain, and  the  familiarity  of  the  symbol  too  olten 
distracts  from  consideration  of  the  substance — of  the 
thing  for  which  it  stands.  Financial  statistics  based 
on  accounts,  therefore,  should  always  carry  support- 
ing data  to  facilitate  a  better  understanding. 

LiMiT.xTioxs  OF  Cost  Accounting 

Cost  accounting  is  an  attempt  to  get  more  out  of 
the  financial  records  than  a  mere  statement  of  profit 
and  loss.  The  attempt  utilizes  many  classes  of 
physical  statistics;  in  fact,  cost  accounting  is  essen- 
tially statistics  rather  than  accounting.  It  is  un- 
fortunate, however,  that  because  of  its  close  identi- 


fication with  accounting  the  impression  has  been 
created  that  accounting  methods  and  processes  con- 
trol, so  that  sound  statistical  methods  are  not  usu- 
ally taught  and  consequently  are  seldom  used. 

Cost  accounting  records,  however,  do  not  make 
available  for  regular  use  all  of  the  internal  statistics 
which  should  be  utilized.  The  chief  limitation  is  that 
the  final  use  of  the  statistics  assembled  is  that  of  ap- 
portioning some  item  or  items  of  expense.  It  is  not 
recognized  that  the  facts  can  have  any  utility  of 
their  own  apart  from  the  accounts,  and  consequently 
they  are  neither  assembled  nor  presented  in  form 
permitting  of  their  independent  use.  Very  often  the 
knowledge  that  these  facts  will  not  be  scrutinized 
apart  from  the  context  of  accounting  figures  leads 
to  carelessness  and  inaccuracy  in  the  assembling  of 
the  subsidiary  data.  Moreover,  in  the  cost  account- 
ing organization  the  work  of  assembly  and  summa- 
tion is  not  always  well  organized  nor  ably  managed, 
for  many  an  accountant  in  charge  of  such  work  lacks 
all  knowledge  of  statistical  methods  and  processes, 
hence  he  either  adopts  estimates  or  obsolete  figures 
for  use  in  the  necessary  apportionments,  or  else  de- 
lays the  current  analyses,  so  that  when  at  last  they 
reach  the  executive  offices  much  of  the  data  will 
have  lost  immediate  interest. 

Even  in  the  best  methods  of  cost  accounting  the 
limitation  to  figures  of  dollars  and  cents  is  control- 
ling, and  there  remain  many  factors  of  operating 
costs  which  cannot  be  measured  in  these  terms ;  a 
knowledge  of  these,  however,  is  just  as  essential  to 
correct  direction  of  the  operations  as  any  item  ex- 
pressed in  figures  prefixed  by  the  dollar  sign. 

Accounts  will  indicate  the  cost,  but  cannot  indi- 
cate the  causes  which  explain  that  cost.  Where  a 
fluctuation  in  the  cost  becomes  apparent,  inquiry  is 
at  once  directed  to  the  causes  therefor.  The  general 
explanation  can  often  be  given  verbally  or  by  mem- 
oranda, but  where  no  data  have  been  assembled  there 
is  no  possibility  of  checking  up  the  accuracy  of  the 
explanation,  nor  to  ascertain  if  the  causes  set  forth 
are  accountable  for  the  entire  amount  of  the  fluctu- 
ation or  in  part  only,  leaving  some  causes  not  set 
forth  which  are  accountable  for  the  remainder. 
Then,  again,  the  same  general  causes  will  produce 
varying  results  at  various  times,  and  it  is  well  worth 
W'hile  to  have  a  barometer  for  each  operating  cause. 
These  barometers  cannot  usually  be  furnished  by 
accounting  methods  and  further  assistance  must  then 
be  obtained  from  statistical  indices. 

Statistics  Necessary  to  Explain  Cost  Fluctuations 

The  two  essential  inquiries  in  passing  upon  the 
success  of  any  enterprise  are  based  upon  compari- 
sons, the  one  of  the  situation  of  that  enterprise  at 
different  stages  of  progress,  and  the  other  of  its  rela- 
tion to  the  status  of  the  industry  generally.  The 
first  question  then  is.  Has  the  business  progressed 
in  its  methods  of  cflicient  and  economical  production 
and  favorable  distribution?  The  second.  Is  it  hold- 
ing its  own  with  competitors?  Both  of  these  call  for 
measurements  which  can  only  be  made  statistically. 
How  shall  the  achievement  of  the  present  be  com- 
pared with  the  past,  except  by  the  use  of  common 
denominators?  Money  is  not  a  common  denomina- 
tor, for  the  value  of  money  itself  fluctuates.  Within 
the  last  three  or  four  years  the  change  in  the  value 
of  money  has  been  so  great  that  comparisons  based 
ujion  the  financial  results  of  each  annual  jieriod  are 
unsatisfactory.  Statistics  are  therefore  necessary  to 
formulate  these  common  denominators. 
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The  explanation  of  an  increased  cost  may  be  in- 
creased wages.  But  where  did  that  cause  cease  to 
be  operative,  giving  way  to  other  factors?  Did  the 
increase  in  wages  improve  the  esprit  de  corps?  That 
would  have  nullified  in  part,  by  speeding  up,  the 
efifect  of  the  total  increase.  Or  had  the  increase  been 
so  long  delayed  that  the  indifference  of  employees 
usually  apparent  at  times  of  great  discontent  has  be- 
come a  habit  with  them,  so  that  if  increased  wages 
must  be  paid  it  is  wiser  to  adopt  a  program  of  gradu- 
ally reforming  the  personnel?  Suppose  the  increase 
has  affected  one  department  only,  has  there  resulted 
dissatisfaction  in  another  department,  causing  a  let- 
ting down  of  effort,  possibly  hampering  the  very 
department  in  which  the  increases  were  granted.'' 

IrRIT.'VTIii.X    of   \'KRn.\L  EXI'L.'VN.MIONS 

In  passing,  it  is  hard  to  omit  reference  to  the  irri- 
tation which  results  from  dependence  on  verbal  ex- 
planations or  statements  based  on  the  personal 
knowledge  of  some  one,  wholly  unsupported  by  evi- 
dence. Just  when  the  manager,  or  any  one  else,  for 
that  matter,  has  completed  his  examination  of  the 
financial  and  accounting  statements,  and  thinks  that 
he  has  reached  certain  conclusions,  he  is  faced  with 
the  comment  that,  of  course,  this  does  not  necessarily 
follow,  or  that  statement  is  not  necessarily  true,  or 
this  other  deduction  while  apparently  justified  by  the 
accounts  is  not  borne  out  by  experience,  and  so  on. 
The  writer  has  known  of  many  inanagers  who  have 
not  been  able  to  become  trained  in  the  analysis  of 
their  own  operating  reports  because  of  the  discour- 
agement they  have  received  from  subordinates  who 
have  proved  to  them  over  and  over  again  the  neces- 
sity of  amplifying  the  official  reports  by  verbal  or 
informal  explanations.  Accordingly,  methods  have 
grown  up  perpetuating  inefficiency  and  substituting 
plausibility  of  excuse  for  accuracy  of  fact.  More- 
over, where  that  situation  obtains  it  will  usually  be 
found  also  that  the  attitude  of  the  management 
toward  its  accounting  organization  becomes  one  of 
indifference,  viewing  it  as  an  evil  to  be  tolerated  and 
kept  down  to  the  minimum  of  expense.  Statistical 
records  and  reports  help  to  eliminate  the  guess  work, 
and  they  will  substitute  facts  for  impressions  or  rec- 
ollections which  ard  so  frequently  subject  to  partial 
or  faulty  and  consequently  misleading  statement. 

Practical  Necessity  of  Statistical  Control 

While  the  method  of  suplementing  the  utility  of 
accounting  records  by  personal  investigation  and  in- 
quiry of  the  management — operation  by  rule  of 
thumb,  as  it  were — was  in  many  cases  fairly  satis- 
factory under  conditions  of  intimacy  between  own- 
ers, managers  and  operators,  that  situation  is  fast 
changing  through  the  increase  of  publicity  require- 
ments for  governmental  taxing  or  regulating  pur- 
poses, for  information  of  stockholders,  for  official 
price-fixing,  and  for  use  of  referees,  arbitrators  and 
commissions,  in  disputes  as  to  wages,  working  con- 
ditions, etc.  In  all  these  instances  operating  and 
financial  data  pass  to  the  scrutiny  of  men  who  have 
no  intimate  knowledge  of  each  separate  business 
and  who  must  derive  all  of  their  knowledge  from  the 
reports  furnished  them  or  from  data  which  can  be 
furnished  immediately  upon  request,  taken  from  the 
current  records,  rather  than  specially  prepared  for 
the  purposes  of  that  inquiry.  Information  compiled 
for  a  special  purpose  carries,  to  many  minds,  perhaps 
also  the  suggestion  that,  luuing  been  specially  pre- 
pared, it  is  biased. 


The  writer  has  himself  prepared  accounting  classi- 
fications which  were  officially  promulgated  by  regu- 
lating commissions  for  the  use  of  corporations  within 
their  jurisdiction,  and  he  has  also  prepared  forms  of 
report  to  be  used  in  the  rendition  of  operating  and 
financial  reports.  He  knows  very  well,  therefore,  the 
danger  of  misunderstanding  to  which  all  corpora- 
tions are  subject  if  they  are  not  equipped  with  defi- 
nite and  complete  statistics.  The  ability  to  produce, 
on  short  notice,  afifirmative  proof  of  costs,  operating 
factors,  the  results  of  various  operating  policies,  or 
the  condition  of  the  trade,  is  an  asset  of  the  greatest 
value,  especially  when  public  relationships  are  in- 
volved— and  public  relationships  are  entering  into  all 
classes  of  corporations.  Speaking  in  Chicago  recent- 
ly. Secretary  Lane  is  reported  to  have  said  that  all 
industries  are  becoming  public  utilities,  meaning  that 
their  operations  are  charged  with  a  public  interest 
by  reason  of  which  the  public  may  demand  the  same 
publicity  of  their  operations,  costs  and  profits,  as  it 
now  requires  of  railroads  and  other  public  service 
corporations.  What  the  public  may  require,  the  pro- 
prietors should  have  already  recjuired  for  their  own 
purposes,  but  have  seldom  done  so. 

Great  Care  Required  in  Planning  Records 

There  is  not  space  to  suggest  the  kinds  of  statistics 
to  be  kept,  neither  would  it  be  practicable  to  outline 
a  set  of  statistical  records  without  having  in  mind 
one  particular  enterprise.  Let  it  not  be  forgotten 
that  no  greater  mistake  can  be  made  than  that  of 
adopting  statistical  forms  and  copying  an  organiza- 
tion used  elsewhere ;  each  business  must  work  out 
the  forms  and  methods  suitable  to  its  own  condi- 
tions. It  is  the  easiest  possible  thing  to  fall  into  the 
habit  of  gathering  useless  statistics.  Proper  statis- 
tics should  show  in  intelligible  form  just  what  is 
taking  place,  what  tendencies  are  becoming  fixed  and 
what  practices  are  taking  root;  they  must  be  de- 
signed to  reveal  irregularities  and  to  provide  all  the 
information  necessary  for  the  formulation  of  con- 
structive policies. 

Incomplete  statistics  or  those  not  capable  of  defi- 
nite use  are  absolutely  worthless.  In  many  plants 
great  sums  of  money  are  wasted  because  of  unneces- 
sary records.  This  is  especially  true  where  the  ad- 
ministration of  the  accounting  organization  has  seen 
frequent  changes ;  each  incoming  officer  has  intro- 
duced some  new  record  without  at  the  same  time 
abandoning  all  the  records  theretofore  in  use  for  sub- 
stantiall}-  the  same  purpose.  In  some  cases  the  aban- 
doning of  the  old  records  would  change  the  organi- 
zation to  an  extent  which  the  new  incumbent  has 
hesitated  to  become  responsible  for :  in  other  cases 
where  the  utility  of  certain  records  is  doubtful,  there 
is  reluctance  to  cancel  them  for  fear  that  some  day 
those  particular  data  may  be  called  for.  A  thorough 
and  drastic  house-cleaning  in  these  respects  will 
often  produce  surprisingly  beneficial   results. 

Matters  for  Statistical  Study 

In  general,  the  matters  to  be  subjected  to  statis- 
tical investigation  will  follow'  the  broad  lines  of 
business  activity.  First,  materials  and  supplies,  cov- 
ering purchasing  and  stores  records ;  second,  labor 
on  materials  prior  to  or  during  use  in  process  and  in 
distribution.  Third,  products  sold.  From  these  will 
be  developed  comparative  costs,  but  not  always  ex- 
pressed in  stated  money  amounts. 

Take,  for  instance,  the  first  group.  The  purchase 
price,  together  with  costs  of  freight  and  of  handling, 
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is  usuall}'  charged  out  as  the  cost  and  few,  if  an\-,  other 
statistics  are  kept ;  and  yet,  this  is  one  of  the  most 
important  branches  of  work  to  be  watched.  Statis- 
tics of  total  quantities  purchased,  the  number  of  pur- 
chases, the  kinds  and  grades,  the  cjuantities  in  each 
purchase,  time  required  for  deUvery,  complaints  for 
defective  material — all  these  would  be  of  inestimable 
worth.  From  such  facts,  properly  summarized  ;md 
analyzed,  it  might  appear,  for  instance,  that  the 
method  of  requisitioning  supplies  is  faulty;  perhaps 
too  little  care  is  exercised  in  determining  quantities 
and  materials.  Or,  either  because  of  carelessness  on 
the  part  of  department  heads  in  forecasting  their 
needs,  or  lack  of  skill  on  the  part  of  the  purchasing 
agent,  there  may  be  periods  of  over — or  under — 
stocking,  the  former  meaning  tTiat  an  unnecessarily 
large  amount  of  money  is  tied  up  in  materials  and 
supplies,  and  the  latter  requiring  the  payment  of  a 
higher  price  for  especialh'  quick  delivery.  The  num- 
bers of  defects  discovered  after  the  material  has  been 
put  in  process  may  indicate  careless  inspection  at  the 
receiving  station,  which  may  be  costing  the  company 
considerable  sums  of  money.  The  use  of  tools  should 
bear  some  definite  relation  to  the  use  of  materials;  a 
variation  may  suggest  theft,  lack  of  care,  or  perhaps 
poor  quality  of  tools  purchased.  Each  one  of  these 
represents  an  element  of  cost,  and  yet  not  one  of  them 
is  expressible  in  dollars  and  cents. 

Essentials  of  Successful  Org.\niz.\tiox 
Statistics  are  comparative  and  statistical  analysis 
is  the  proper  correlation  of  all  separate  classes  of 
facts  so  that  like  may  be  compared  with  like  and  dif- 
ferences in  the  results  produced  by  the  same  causes 
may  be  measured  to  identify  other  factors  which 
have  controlled  the  operation  of  the  fundamental 
causes.  The  part  is  compared  to  the  whole  to  meas- 
ure variations,  and  comparisons  are  made  for  a  single 
group  at  dififerent  periods  of  time  to  disclose  trends 
and  tendencies. 

Correct  accounting  would  be  impossible  if  the 
work  of  following  each  transaction  from  its  incep- 
tion to  final  disposition  were  not  fully  organized. 
What  is  true  of  accounting  is  also  true  of  statistics; 
if  the  records  of  work  performed,  for  instance,  can  be 
currently  kei)t  and  their  classification,  summation 
and  analyses  made  a  part  of  the  regular  routine,  the 
obtaining  of  useful  statistics  does  not  place  a  great 
burden  upon  the  corporation.  To  accomplish  this, 
however,^  great  deal  of  very  careful  planning  is  nec- 
essary. The  units  for  each  set  of  records  must  be 
clearly  defined.  The  method  of  organization  must  be 
worked  out  so  that  delay,  uncertaintj-,  debate  as  to 
procedure  or  definition,  may  be  eliminated. 

Timeliness  is  essential  to  usefulness  of  statistics. 
Some  statistics  should  be  available  daily,  others 
weekly,  others  annually  or  semi-annually.  At  stated 
periods  all  of  these  must  be  gathered  into  extensive 
studies,  and  the  analysis  embodied  in  a  report.  Good 
organization,  adequate  training  of  employees,  defi- 
nitcness  in  method,  absolute  clearness  of  thought  as 
tn  use  and  significance  of  reports,  arc  necessary  to 
ensure  timeliness  as  well  as  utility. 

Qualifications  of  the  Statistician 
All  tabulations  are  not  statistics,  neither  are  all 
those  who  can  "figure,"  statisticians.  There  arc  very 
well  estal)lishcd  statistical  principles,  processes  and 
methods,  and  only  one  who  is  thoroughly  trained  in 
these  is  a  competent  statistician.  To  such  a  man 
should  be  entrusted  the  task  of  organizing  and  main- 
taining the  statistical  work  of  the  corporation.     ITc 


ma\"  also  be  an  accountant,  and  the  best  accountant 
is  he  who  is  also  a  statistician  (^naturally  so,  if  ac- 
counts are  simply  financial  statistics).  In  some  cases 
it  ma_\-  be  practicable  to  place  both  the  accounting 
and  statistical  departments  under  the  same  imme- 
diate head,  but  usually  it  will  be  best  to  make  two 
separate  departments  of  them,  independently  con- 
ducted, provided,  however,  that  the  work  of  both  is 
planned  so  as  to  be  complementary.  This  does  not 
mean  that  the  work  of  the  accounting  department 
must  be  duplicated  or  expense  doubled ;  on  the  con- 
trary, the  planning  of  work  along  these  lines  will 
simplif}'  many  of  the  existing  organizations  and  actu- 
ally curtail  expenses.  Many  corporations  already 
maintain  elaborate  systems  of  individual  reports  and 
memoranda,  which  can  very  easily  be  improved  and 
molded  into  comprehensive  statistical  control. 

Correct  Analysis  and  Skillful  Present.ation 
Finally,  the  question  of  presentation  of  statistical 
data  is  important.  The  secret  of  a  worth-while  sta- 
tistical organization  depends  upon  the  skill  with 
which  the  many  facts  gathered  from  diverse  sources 
can  be  resolved  into  a  very  few  simple  but  highly 
significant  figures.  Each  one  of  these  figures  will 
have  voluminous  data  in  support,  but  it  is  not  neces- 
sary to  set  forth  that  detail  in  every  case.  The  offi- 
cers are  interested  in  the  net  results,  and  these  they 
must  have  in  a  form  adapted  to  their  use.  The  form 
of  statement,  the  manner  in  which  certain  figures 
appear  upon  the  sheet  in  relation  to  other  facts,  the 
columnar  designations,  etc.,  w'ill  very  often  indicate 
the  meaning  of  the  figures  far  more  clearly  than 
lengthy  explanation.  They  must  be  so  presented  to 
be  really  useful. 

* 

Ordnanc©  Dei 


THE  Army  Ordnance  Department  announces  the 
establishment  of  an  Industrial  Education  Section 
for  the  purpose  of  increasing  productive  efforts  in 
Ihe  plants  engaged  in  the  manufacture  of  Ordnance 
material. 

The  activities  of  the  Section  are  under  the  direction 
of  Major  F.  L.  Thompson  and  Captain  C.  R.  Dickinson, 
and  will  be  aimed  to  carry  home  to  the  individual 
worker,  be  he  employer  or  employee,  the  fact  that  his 
own  personal  efl^orts  will  have  a  direct  bearing  on  the 
winning  of  the  war.  The  agencies  employed  include  post- 
ers, booklets,  pay  envelope  stuffers,  newspaper  publicity, 
display  advertising,  motion  pictures,  public  speakers 
and  exhibits. 

Posters  carrying  a  message  of  encouragement  to  the 
worker  tending  to  inspire  greater  individual  effort  are 
sent  out  to  the  manufacturing  ])lants  at  regular  intervals. 
Some  of  these,  notably— "Not  Just  flats  Off  To  The 
Flag,  But  Sleeves  Up  For  It,"  have  been  remarkably 
■uccessful,  according  to  the  more  than  900  letters  re- 
ceived by  the  Ordnance  Department  regarding  it. 

Booklets  and  pay  envelope  stuffers  are  used  to  con- 
vey inspirational  messages  to  the  home  and  thereby  tend 
to  increase  the  morale  of  the  community.  An  edition 
of  2,000,000  of  one  of  the  smallest  posters  ever  issued, 
hearing  a  message  to  the  individual  was  distributed  in 
a  number  of  cities  on  Labor  Day  by  means  of  aeroplanes 
dropping  them  over  the  course  of  the  parade. 

In  the  same  manner,  speakers,  many  of  them  foreign 
soldiers  returned  from  the  Front,  have  been  furnished 
to  meetings  of  plant  employees  and  have  explained  how 
necessary  it  is  to  speed  up  production. 
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Tlie  ofi'ii  door  to  advancement  is  one  of  the  most 
powcrjul  incentives  before  the  markers  in  any  industrial 
enterl>rise.  But  no  one  can  pass  through  this  open  door 
unless  he  is  properly  prepared.  So  the  management  of 
a  large  Neiv  England  shoe  factory  lias  put  into  effect 
a  plan  whereby  naturally  qualified  and  well  trained  per- 
sons arc  ahmys  ready  to  he  transferred  and  promoted 
mlo  executive  positions. 

,H\L  of  tlie  most  fundamental  problems  in  man- 
agement is  that  of  provision  for  continuity  in 
the  life  of  the  organization.  Even  in  peace 
times,  there  are  numerous  factors  operating  to  bring 
about  changes  in  personnel  and  in  policies.  The 
varying  ambitions  and  abilities  of  the  working  force 
are  causes  working  all  the  time  to  disturb  the  ex- 
isting arrangements,  and  give  rise  to  readjustments 
in  positions  and  methods  of  management.  Real 
progress  is  possible  only  when  transfers  and  promo- 
tions are  made  in  such  a  way  as  to  bring  well  trained 
and  naturally  qualified  persons  into  executive  posi- 
tions. The  preparation  of  minor  executives  has  been 
neglected,  as  a  rule,  even  in  companies  which  have 
stressed  the  matter  of  the  careful  initial  selection  of 
employees. 

The  W.  H.  jMcI-:ivvain  Co.  of  Manchester,  N.  H., 
believes  that  one  of  the  greatest  enemies  to  growth 
is  the  person  who  looks  with  contempt  or  disdain 
upon  the  ability  of  his  followers  to  grow.  One  of  the 
•essential  qualifications  for  the  heads  of  large  depart- 
ments in  their  shoe  factories  is  the  ability  to  train 
and  develop  men. 

Mr.  W.  L.  Shaw,  head  of  the  planning  division  in 
"this  company's  central  plant  at  Manchester,  outlines 
"ihe  situation  as  follows  : 

The  question  of  the  absorption  of  new  workers  into  an  or- 
ganization seems  to  me  obviously  one  of  the  most  important 
problems.  I  cannot  see  how  any  concern  can  survive  per- 
manently unless  it  constantly  gives  a  great  deal  of  thought  to 
preparation  for  the  future.  Incidentally,  I  think  that  a  great 
many  people  look  upon  organization  as  the  science  of  grouping 
men  for  work.  You  find  that  in  discussing  the  matter  of  organ- 
ization they  are  incHned  to  consider  it  on  that  basis.  They 
usually  have  a  chart  and  will  explain  how  the  various  divisions 
■should  be  arranged,  how  the  men  should  be  grouped.  These 
matters,  it  seems  to  me,  comprise  only  a  minor  part  of  the 
whole  problem.  I  have  come  to  believe  that  I  should  be  willing 
to  let  any  man  take  a  paper  and  arrange  his  men  if  I  could 
have  the  job  of  defining  what  real  organization  means.  Real 
organization  means  the  development  of  fundamental  principles 
of  work.  V/e  have  done  a  little  along  that  line :  we  have 
arrived  at  the  conclusion  that  organization  is  something  deeper 
than  the  superficial  connections  among  divisions  and  departments. 

.^s  an  example,  take  nepotism — the  placing  of  relatives  in 
positions  on  account  of  their  being  relatives.  I  have  seen  many 
organizations  entirely  disrupted  because  the  men  who  had  been 
in  them  for  many  years  failed  to  appreciate  that  nepotism  might 
cause  decay  and  death  in  the  organization  that  they  had  spent 
their  lives  in  building  up.  Nepotism  poisons  both  the  giver  and 
the  receiver.  Tf  the  person  succeeds,  people  will  say,  "Why 
.shouldn't  he — his  father  is  pushing  him":  and  if  he  fails  they 
will  say,  "If  I  did  that,  I  would  be  fired." 

Think  what  it  implies.  It  means  that  the  person  who  has 
grown  up  in  that  business  and  has  come  up  almost  in  reach 
of  one  of  the  leading  positions  suddenly  finds  that  the  manager 
is  talking  about  his  son  who  is  going  to  be  out  of  college  next 


Mr.  Roy  W.  Kelly  has  had  extensive  e.vperience  in 
technical  and  industrial  training,  including  the  positions 
of  principal  of  the  Technical  High  School,  Fall  River, 
Massachusetts,  and  director  of  vocational  guidance  in  the 
prevocational  schools  of  Boston,  Massachusetts.  He  is 
nozi'  Director  of  the  Bureau  of  I'ocational  Guidance 
of  Harvard  University  and  lias  charge  of  the  War- 
Einerricncy  Course  in  Employment  Management. 

year.  \o  matter  what  any  one  else  does,  the  son  is  going  to 
become  the  manager  of  that  business.  It  is  not  surprising 
that  occasionally  you  see  very  able  men  leaving  that  corporation 
and  going  elsewhere,  sometimes  at  a  lower  salary.  The  man 
who  has  the  son  wonders  what  has  happened.  So,  as  the 
next  step,  he  begins  to  lean  more  and  more  on  his  son.  Shortly 
afterward  you  are  likely  to  find  disease  all  down  through  the 
organization. 

That  is  only  one  item  mit  of  many  which  should  be  included 
among  the  principles  of  organization.  There  are  a  great  many 
other  principles  of  equal  significance ;  but  that  is  enough  to 
show  that   this   is  a  very  important  study. 

If  you  take  a  young  person  who  has  had  a  very  good  general 
education  and  put  him  into  a  large  organization,  is  it  not  very 
clear  that  the  sooner  you  can  give  him  some  clear  conceptions 
of  how  your  concern  is  organized  and  what  your  policies  and 
methods  are,  the  quicker  he  is  going  to  fall  into  line?  And 
as  soon  as  he  has  absorbed  the  technical  details  he  is  going 
to  do  better  work  and  be  much  less  liable  to  make  errors  which 
might  cause  trouble. 

In  taking  a  new  member  into  an  organization  a  large  part 
of  the  first  week  or  two  is  usually  absorbed  in  developing  ac- 
quaintanceship with  other  individuals.  As  Mr.  McEhvain  used 
to  say,  "It  will  take  a  month  or  so  to  let  the  new  things  soak 
in."  The  head  of  the  instruction  department  which  we  have 
lately  installed  speeds  up  this  process  of  introduction  and 
"soaking  in"  instead  of  leaving  it  to  be  a  matter  of  accident, 
depending  largely  upon  the  personality  of  the  individual  as  to 
wdiether  he  does  or  does  not  become  acquainted  with  the  new 
surroundings. 

We  first  became  interested  in  this  phase  of  training  in  con- 
nection with  job  analysis.  When  we  took  up  time-study  work 
we  first  thought  that  we  would  permit  well  qualified  workmen 
to  be  time-study  men.  This  was  a  failure;  they  could  not  do 
it.  We  should  first  have  had  to  give  them  courses  in  physics 
as  w-ell  as  arithmetic  and  other  mathematics.  After  trying 
several  men  from  the  shops,  we  had  to  give  up  the  idea. 

We  next  tried  several  graduates  from  technical  colleges,  but 
they  pro^'c'  equally  hard  to  handle.  They  were  unpopular  with 
the  worki'-eii  and  were  continually  causing  trouble  because 
of  their  iack  of  sympathy  with  the  worker's  point  of  view, 
or  bcca''se  they  did  not  understand  our  methods  or  policies. 
Finally,  after  watching  their  work,  we  concluded  that  the  fun- 
damental difficulty  lay  in  certain  essential  matters  which  to  us 
seemed  obvious  in  our  daily  work. 
G.ATHERING  InfORM.VTIGN  .\S  .\  B.XSIS  FOR  Tr.MNING. 

Under  the  direction  of  the  planning  department,  a 
man  was  then  detailed  to  spend  several  months  in 
collecting  material  which  could  be  made  the  basis 
for  training  time-study  men,  technical  persons  for 
certain  factory  departments,  and  both  men  and 
women  for  the  planning  and  employment  depart- 
ments. It  became  evident  from  the  start  that  it 
would  be  almost  an  endless  task  to  prepare  all  the 
instruction  material  in  detailed  form,  so  a  loose-leaf 
syllabus,  merely  a  check  list  of  topics,  was  hit  upon 
as  the  most  desirable  substitute.  This  plan  made  it 
l^ossible  to  add  material  from  time  to  time  as  regula- 
tions were  changed,  or  as  additional  charts  or  illus- 
trative material  were  prepared.     The  following  para- 
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graphs  are  contained  in  the  introduction  to  the  sylla- 
bus : 

A  few  statements  are  necessary  in  order  to  give  one  a  clear 
idea  of  this  binder.  In  the  lirst  place  it  is  not  a  text  book,  but 
is  a  reference  book  for  the  instructor  to  use.  To  be  sure,  sev- 
eral parts  of  the  book  are  given  to  the  apprentice,  such  as  the 
check  lists,  detailed  instructions  for  time-study  practice,  etc., 
but  these  are  given  separately.  The  idea  was  primarily,  to 
collect  all  the  written  data  used  in  the  course,  and  to  put  it 
in  one  place  in  usable  form.  In  this  way  it  was  possible  to 
simplify  the  instruction  work,  and  put  it  in  such  form  that 
another  person  could  take  up  the  instruction  work  without 
serious  delay. 

The  detailed  factory  check  lists  are  complete  for  all  factories, 
and  are  the  best  thing  we  know-  of  for  making  sure  that  a 
man  will  get  detailed  knowledge  of  whatever  particular  de- 
partment he  will  specialize  in  later.  For  example,  if  Mr.  Browni 
wishes  a  man  trained  for  upper  leather  work,  that  man  will 
be  given  the  check  lists  on  upper  leather  and  upper  leather  tan- 
nery to  study,  after  completing  the  regular  course.  The  man 
will  take  these  check  lists  into  the  factories  and  will  get  all 
the  information  asked  for  in  the  items.  When  Mr.  Brown 
gets  the  man,  he  can  put  him  to  work,  knowing  that  he  is 
prepared  for  it. 

No  one  person  gets  all  the  course.  The  writer  is  of  the 
opinion  that  the  work  of  the  planning  department  will  grow 
into  the  lines  of  investigation  and  research,  rather  than  toward 
mere  time-study  work,  and  that  to  accomplish  this,  it  will  be 
necessary  to  have  men  who  have  a  general  knowledge  of  the 
whole  business,  and  wh6  have  in  addition  a  very  detailed 
knowlc-i'^e  of  some  particular  factory  or  department.  We  are 
trying  to  work  along  these  lines  now,  and  we  believe  that 
the  department  will  be  in  a  stronger  position  when  we  have 
in  our  organization  a  man  who  understands  thoroughly  each 
department  of  the  business.  This,  however,  will  not  narrow 
the  men  by  too  extreme  specialization.  As  the  first  step  to- 
ward this  tentative  plan,  each  man  gets  one  or  two  of  the 
detailed  check  lists  and  no  more. 

It  is  understood,  of  course,  that  the  material  included  in  the 
syllabus  does  not  indicate  the  amount  of  actual  "laboratory" 
work  done  in  the  course.  It  is  the  plan  to  have  each  man  get 
considerable  working  e.xperience  by  doing  layout  work,  process 
reports,  findings  tests,  and  time  studies,  while  still  under  the 
supervision  of  the  instructor.  Whenever  possible,  such  work 
is  requested  from  the  planning  department  managers  and,  there- 
fore, time  is  not  wasted  in  theoretical  field  work.  .\s  this 
work  varies  daily,  it  is  obviously  impossible  to  line  up  specific 
items  to  be  done  by  the  apprentices. 

Subjects  in  the  Training  Course 

The  outline  of  the  subjects  covered  by  the  training 
course  is  given  below.  Starred  topics  are  taken  up 
only  b}^  persons  specially  selected  to  do  the  work  in- 
dicated. Thus  the  slide-rule  instruction  (topic  No. 
ii)  is  usually  given  only  to  clerks  or  others  who  are 
required  to  make  use  of  the  slide  rule  in  their  daily 
work.  A  chart  and  condensed  instructions  regarding 
the  use  of  the  slide  rule  are  provided  with  the 
thought  of  giving  special  help  in  multiplication  and 
division.  Similarly,  the  section  on  the  "Theory  of 
Employment  and  Labor  Conditions"  (topic  No.  i8) 
is  given  in  detail  only  to  persons  who  arc  likely  to 
enter  the  employment  de]jartmcnt.  The  period  of 
instruction  usually  lasts  from  one  to  three  weeks, 
according  to  the  range  of  subjects  to  be  covered,  the 
position  for  which  the  apprentice  is  being  fitted,  and 
the  size  of  the  class  taking  the  course. 

IN.STRUCTION    COURSE:    OUTLINE    OF    SUnjECTS    COVERED 

A.     Office  and  Class  Room 

1.  Instruction   system.  Purpo.se  and  explanation  of. 

2.  W.  n.  McElwain  Co.  History   and    organization. 

3.  Planning  department.  Organization,      functions      and 

routine. 

4.  Foreman's    instruction       Knowledge  of  contents. 
book. 

5.  Company  system.  Relation :  Supply  and  shoe  fac- 

tories' sheet  .system,  deliverv 
calendars'  fag  system,  abbrevi- 
ation  catalog. 

6.  Order  department.  Systems  used. 


Fundamental  ideas  on  which  our  work  is  based. 

Personality. 

Individual  system  and  technique. 

Tact  and  psychology. 

*  Slide  rule.  Theory  and  practice. 

*  Elements     of     t  i  m  e-    Theory  and  practice, 
study  practice. 

*  Finding's      tests      and   Theory  and  practical  w-ork. 
layout   work. 

Preliminary    instruction    Parts,  methods  of  construction, 
on  shoe  manufacturing. 
Elements     of     report    Forms, 
makin.g. 

Free-hand. 

Mechanical. 

Diagrams. 

Graphic   representation, 
ization   and   mana.gement. 


i6.    *  Drawing. 


7.  Theory  of  organiz 

8.  *  Theory   of   employment   and   labor   conditions 
Field   Work 

Shoe  factory   men 


Sul'ply  factory  men 

Shoe  factory  visits,  general 
Supply  factory  visits,  technical 
Laboratory  p  r  a  c-  f  Tannery 


Shoe  factory  visits,  technical 

Supply  factory  visits,  general 

f  Stitching 

I  Lasting  t  i  c  e  :  |  Upper- 

Laboratorv  practice  <.  Making  Sole  leather  -j  leather 

I  Finish  Heel  |  Cloth 

I  or  tree  General  or  [  General 

Criticism    and    correction    of         Criticism    and    correction    of 

work.  work. 

C.     FoUozi'-up 

Talks  with  the  man  and  with  his  manager,  to  keep  track 
of  work  done,  and  to  gather  additional  material  for  in- 
struction wherever  that  is  found  to  be  necessary.  It  may 
be  necessary  to  extend  it  over  a  period  of  two  or  three 
months,  depending  upon  the  employee's  success. 

Method  of  Instruction 

The  course  was  first  given  by  the  man  who  had 
collected  the  material.  In  the  process  of  his  inves- 
tigation, he  had  gathered  a  large  fund  of  illustrations 
drawn  from  the  experience  of  members  of  the  com- 
pany which  could  be  used  to  ad\antage  in  teaching 
each  topic.  Organization  charts,  diagrams  of  ma- 
chines and  operations,  and  supplementary  material 
from  recent  publications  were  also  made  a  part  of 
the  subject  matter. 

To  help  the  student  in  getting  his  first  conceptions 
of  the  materials  and  methods  involved  in  shoe  manu- 
facture, a  small  museum  was  prepared  containing  a 
series  of  exhibits  dealing  with  each  of  the  more  im- 
portant sections  of  the  industry.  The  collection  in- 
cludes samples  of  various  kinds  of  leather,  shoes  in 
c^-ery  stage  of  construction,  machine  parts,  and 
charts  and  diagrams  of  different  processes.  With 
such  an  exhibit  at  hand,  it  is  relatively  easy  to  ex- 
plain the  sources  and  uses  of  the  different  materials 
used  in  shoes,  how  the  shoe  is  constructed,  or  the 
relative  advantages  and  disadvantages  of  the  welt 
and  McKay  processes.  Explanations  in  work  rooms 
are  not  always  satisfactory,  due  to  the  noise,  and 
protracted  discussion  is  not  desirable  since  it  is  likely 
to  interfere  with  the  regular  routine  of  the  shop.  In 
this  way,  the  student  becomes  acquainted  with  the 
more  elementary  phases  of  shoe  manufacture  before 
entering  the  plant  on  an  instructional  visit  and  his 
time  can  be  spent  to  much  better  advantage. 

As  the  outline  suggests,  visits  to  various  parts  of 
the  shoe  factory,  or  to  the  factories  manufacturing 
supplies,  constitute  an  important  section  of  the 
course.  Each  visit  is  made  with  certain  definite  ob- 
jects in  mind,  and  the  student  has  at  hand  a  list  of 
matters  to  which  he  must  devote  his  attention. 

The  in.struction  department  also  contains  the  plant 
library,  dealing  with  such  topics  as  scientific  manage- 
ment, industrial  organization,  business  systems,  em- 
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ployment  management,  and  other  subjects  of  interest 
to  executives  and  progressive  workmen.  The  head 
of  the  department  is  expected  to  keep  in  touch  with 
important  additions  to  the  literature  of  these  fields 
and  to  assist  the  members  of  the  organization  in  find- 
ing books  or  articles  bearing  upon  their  immediate 
problems. 

At  present,  the  instruction  is  being  given  very  suc- 
cessfully by  a  young  woman,  a  college  graduate,  who 
studied  the  course  and  various  departments  of  the 
plant  in  an  intensive  manner  for  some  months. 


THE  Check  List  Sheets 
the    sample    sheets    fron 


The  Purpos 

An  examination  of  the  sample  sheets  from  the 
check  list,  reproduced  herewith,  will  show  that  many 
of  the  points  considered  are  of  the  kind  about  which 
the  employee  in  most  concerns  either  receives  no  in- 
struction, or  is  expected  to  gather  his  information  in 
haphazard  ways.  The  sheet  on  "Company  System" 
suggests  a  variety  of  problems  which  are  sure  to 
confront  any  executive,  even  in  a  minor  position, 
and  concerning  which  he  should  be  thoroughly  intel- 
ligent if  he  is  to  render  efficient  service.  This  sheet 
is  only  one  of  several  in  the  binder,  all  devoted  to 
the  general  subject  of  the  organization  and  system 
of  the  company. 

Much  attention  is  given  to  matters  of  personality 
and  individual  system  and  technique.  A  pointed 
warning  for  the  new  employee  is  contained  in  such 
topics  as  "talking  for  personal  effect:  statements 
wlaich  may  be  taken  by  other  members  of  the  organ- 
ization as  a  direct  or  indirect  'attempt  to  climb' '" : 
"bubbling  talk";  "constructive  versus  destructive 
criticism";  "definite  plans  for  utilizing  spare  time"; 
"discussion  of  company's  plans  with  outsiders" ;  "ac- 
knowledgment of  the  plans  of  other  employees." 

A  frank  discussion  of  such  ques- 
tions with  a  capable  instructor  saves 
many  young  men  and  women  from 
needless  blunders.  Furthermore,  crit- 
icisms and  discipline  are  rendered 
much  more  eftecti\e  when  the  one  at 
fault  can  be  confronted  with  the  fact 
that  he  has  been  properl\  instructed 
and  given  fair  warning. 

Each  student  learns  something  of 
the  "psychology  of  specific  approach." 
If  he  has  matters  to  bring  before  an 
executive,  or  a  report  to  make,  he  is 
taught  how  to  organize  his  material  and 
learns  something  of  the  knack  of  gain- 
ing concentrated  attention  by  holding 
himself  strictly  to  the  topics  in  hand. 

Such  a  system  of  training  renders 
distinct  vocational  guidance  service 
to  the  employment  department.  As 
a  rule,  those  who  are  enrolled  for  the 
general  course  are  not  told  what  de- 
partment they  are  being  prepared  for 
imtil  the  work  is  completed.  This 
gives  opportunity  for  a  period  of  ob- 
servation of  the  students  by  the  in- 
structor and  obsen'ation  of  the  stu- 
dents by  the  instructor  and  members 
of  the  planning  and  employment  de- 
partments, \\ho  are  thus  in  a  position 
to  place  the  candidates  to  better  ad- 
vantage. 

The  Final  Ex.\min.\tion 
The  only  feature  of  the  course  open 


TWO    STUDENTS    AND    THE    INSTRUCTOR    AT 
WORK  ON    MCELWAIN   TRAINING  COURSE 


to  serious  ques- 
tion in  point  of 
method  arises  in 
this  connection. 
A  written  exam- 
ination lasting 
about  four  hours 
is  given  at  the 
end  of  the  course. 
It  is  intended  to 
serve  as  a  further 
gage  of  the  ap- 
prentice's adapt- 
ability and  of  his 
readiness  to  un- 
dertake any  par- 
s  made  that  un- 
an  opportunity 
they  are  as- 
nd    they    can    be 
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ticular    responsibility.     The    claim    is 
satisfactory     candidates     thus     have 
to     prove     their     inefficiency     before 
signed    to    important    positions 

dropped  from  the  department  at  once  instead  of  after 
four  or  five  weeks  of  unsatisfactory  work.  Several 
objections  may  be  urged  to  such  an  examination. 
Many  very  capable  persons  write  a  poor  examination 
paper,  especially  under  conditions  such  as  would  ob- 
tain here  where  the  candidate's  means  of  livelihood 
is  more  or  less  at  stake.  Shorter  examinations  at  in- 
tervals, written  reports  on  selected  topics,  personal 
conferences,  the  preparation  of  a  note-book,  and 
other  means  which  will  suggest  themselves  at  once 
to  any  instructor  would  probably  answer  the  purpose 
equally  well  and  at  the  same  time  relieve  the  appren- 
tice of  the  strain  of  facing  a  "final  examination." 

One  naturally  looks  to  the  records  of  its  graduates 
as  the  acid  test  of  a  school's  efficiency.  The  state- 
ment is  made  by  the  department  that  has  this  work 
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A'  Upper. 
B' Lining. 

C=  mif. 

D=  Lip  oflnnersole . 
E.=Innerso/e. 
F=5frfr:h  uniting 
Inmrsale,  Upper, 
and  Welt 
<o=5fifch  uniting 

Outersole  andfklt. 
H=  Outersole  Channel 
/-  Outersole 
J=  Cor  I;  FillwQ. 
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k=  Upper, 
d-  Lining 
C'Welt 
D^n^Kay  Stitch 

uniting  Welt,  Upper 

anctlnnersole. 
E=  Lasting  Tack 
F=  Goodyear  Stitch 

un  iting  Outersole 

and  Welt. 
Ct=Jnnersole. 
H=  Outersole. 
1=  Channel. 
J=  Cork  Filling. 


A= Upper. 
B=  Lining, 
C=  Channel. 

D = Strfch  uniting  Upper, 
Innersole  and  Outersole. 
E=L  asting  Tack . 
F-  Clinched  Poirrtof  Tack. 
6=  Outerso/e. 

H=Innerso/e. 

1=  Cork  Filling. 


A=  Upper 

B=LastingTack 

C=llail  -fastening 

Upper,]nnersoIe 

andOutersole. 

D-Jnnersole . 

E=Outersote. 
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ill  charge  at  the  W.  li.  AIcEhvain  Co.  that  the  prog- 
ress of  employees  who  have  taken  these  instruction 
courses  is  on  the  average  twice  as  fast  as  in  the  case  of 
those  who  entered  the  organization  without  any  preHm- 
inarv  training.  No  better  proof  of  successful  accom- 
plishment could  be  asked. 

Any  educational  experiment  of  the  sort  described 
above  is  particularly  to  be  welcomed  at  a  time  when 
every  effort  ought  to  be  put  forth  to  make  the  best 
use  of  our  man  power  in  production.  The  principles 
involved  have  a  direct  application  to  concerns  of 
every  kind,  and  the  method  is  sufficiently  flexible  to 
permit  its  ready  adaptation  to  any  kind  of  work  or 
to  any  type  of  organization. 

■  Written  specifications  for  hiring,  job  analyses, 
written  standard  procedures,  accident  reports,  or- 
ganization charts,  and  a  variety  of  other  material  is 
already  available  in  many  concerns  as  a  basis  upon 
which  the  subject  matter  for  instruction  can  be  built. 

The  results  of  the  work  in  the  W.  H.  ]\IcElwain 
Co.  show  quite  clearly  that  organizing  and  teaching 
ability  are  required  in  the  instructor  rather  than  (ex- 
tensive technical  experience.  The  technical  part  of 
the  instruction  is  supplemented  by  contact  with  the 
shops  and  by  foremen  and  others  who  are  experts  in 
their  respective  fields.  These  considerations  would 
appear  to  decrease  considerably  the  difficulty  which 
most  firms  would  anticipate  in  finding  persons  who 
were  capable  of  managing  a  training  course  for 
minor  executives.  In  many  respects  the  problem  ap- 
pears to  be  somewhat  simpler  than  that  of  obtaining 
instructors  to  train  workmen  or  operatives  where 
technical  trade  knowledge  and  skill,  usually  the  prod- 
uct only  of  long  experience,  must  be  combined  with 
teaching  ability. 

EXTRACTS   FROM    INSTRUCTION    SVSTEM  :    CHECK    LIST 

Company  System. 

Sheet  system  and  production  system. 

Run :  Meaning  of. 

Sheet:  Description  of. 

Method  of  numbering. 
Case:  Regular,  definition  of. 
Sample,  definition  of. 
Model,  definition  of. 
Hurry,  definition  of. 
Method  of  numbering,  all  kinds. 
Size  of  sheet:  How  determined. 
Size  of  cases:  Maximum  and  minimum. 

Average  factory  run. 
Checking  sheet:  Kxplanation  of. 
Checking  sheet :   For  hurries. 
Analysis  .sheet :  Explanation  of. 

Company  plan  for  manufacturing:  Shoe  factories  and  supply 
factories. 

Relationship:    Shoe  factories  and   supply   factories. 
Time  chart :   Supply  factory  items :   Inspect. 
Delivery  calendar:  Explanation  of:  Purpose  of. 
Shoe  factories  only;  Box  system:  Explanation  of;  Bulk  .sys- 
tem: Explanation  of. 

Box  System. 
Box  system :  Method  of  routing  work. 

Vamps,  tops,  lining. 
Disc  system:  Description   of. 
Stitch   room. 
Lasting  room. 
Sole  lasting  to  packing. 
Special  for  McKay  stock  fitting. 
Study  binder  32=;o  and  charts. 
Hourly  production   reports :   Purpose  of. 
Station  reports :  Where  taken. 
Purpose  of. 
Inspect  charts  showing  location  of  stations. 

fiitlk'idunl  Sy.^tciii  and  Tcchniqui-. 

Personal  system  :  What  we  mean  by :  Value  of  advice  on.  _ 
Attendance:   Punctualitv  of:   Strict  adherence  to;   Necessity 
for :  Hours  to  be  observed  :  Factory  and  office. 


Sickness  or  indisposition ;  Working  during :  Eft'ect  on  de- 
partment standard :   Advice  on. 

Overtime  work:  Policy  of  department  regarding  and  ex- 
ceptions. 

Office  routine:  Planning  department  office:  Instruction  on: 
Mail:  Filing:   Stenographic  service:  Traffic  service,  etc. 

Stationery:  Kinds  available  and  generally  used:  Method 
of  ordering. 

Notebook:  Personal  pocket:  Adoption  of  plan  and  get  book: 
Use  of. 

Tickler  system :  Explanation  of :  Extreme  value  and  mi- 
portance  of :  Detailed  use  of. 

Ticklers:  Make  tickler  for  every  paper,  letter,  or  duty  that 
is  entrusted  to  your  care:  Keep  tickler  working  until  matter  is 
finallv  disposed  of. 

Ticklers :  Look  at  first  thing  every  morning. 

System;  Personal:  Desk  neatness;  Standards  of  company; 
Material  to  keep  in  desk; 

(i)    Work  ahead. 

a.  Immediate. 

b.  Future. 

(2)  Work   in   process. 

(3)  Completed  matters,  ready  for  file  or  mail. 

(4)  Working  tools,  stationery,  pencils,  etc.  Everything  else 
in  tickler  or  department  file. 

Acknowledgment:  Necessity  of  answering  all  memos  and 
requests  at  once  even  if  only  for  postponement. 

Delivery  of  work  on  time;  Personal  and  departmental 
policy ;  Rule  on :  Necessity  for  strict  adherence  to  date  of  com- 
pletion. ,      ,  .        ,  .£ 

Delivery  of  work  on  time:  Habit  of  asking  for  specific  com-  . 
pletion  date. 

Orders:  Carrying  out  of  when  known  to  be  wrong:  i^olicy 
regarding.  .  .  ,        ^,     a     t 

Binder  system;  Specific  detailed  instructions  and  method  ot 
handling  papers.  j        »i    j     t 

Expense  account;  Personal;  General  system  and  method  ot 
rendering  and  cashing.  ,•  a       j  *  , 

Expenses-  Explanation  of  department  policy;  As  deter- 
mined by  work  at  point  of  residence  and  while  away  from 
residence. 

SECOND.^RY    DETAILED    DEPARTMENT    VISITS 

Sole  leather,  Department  14,  McKay  innersole  department, 
check,  notes. 

1.  McKay    innersoles ;    Difference    between    Goodyear    and 
McKav.  .    .  .       ,.  ,     1 

2.  Kinds"  of  McKay  innersoles:   Description  ot   solid,  dou- 
bled, pieced,  etc.  , 

3.  Leatherboard :    Kinds  used,   thickness   used,   purpose   ot 
leatherboard.  ,     ,  •  ,  t 

4.  Leatherboard  cutting;  Dies  used,  thickness  cut. 
q     Put  away  doublers;   Location  in  racks. 

6    McKav  innersoles:   Cut  department  5.  storage  m  racks. 

7.  Make  up  lots :  Size  of  lot.  method  of  making  up  lot. 

8.  Double  bv  hand;  Method. 

Q     Press  innersoles;   Method,  reason  for. 
TO    Double  alsop :  Study  machine  action,  study  operation. 
Ti.    Paste  toe  doublers;  Reason  for  toe  doublers:  How  cut, 
how   put   on    innersole. 

*       *       *      * 

Limitatioins  Upom  Storage  of  Bitamim- 


TTTE  tremendously  increasing  demand  for  coal  for 
special  war  purposes  in  the  Eastern  part  of  the 
country,  particularly  for  the  Navy  and  Traiisport 
Service,  is  making  it  necessary  to  draw  more  heavily  on 
the  Eastern  coal  fields  than  was  originally  contemplated. 

United  States  Fuel  Administrator  Garfield  has  an- 
nounced the  basic  policy  of  the  Fuel  Administration  as 
to  storage  as  follows: 

"Coal  in  excess  of  that  required  for  current  opera- 
tions shall  be  delivered  to  plants  not  on  the  Preference 
Eist  of  the  War  Industries  Board  only  when  it  is  not  in 
demand  for  use  before  .April  i,  1919,  by  con.sumers  on 
.said  list,  namely,  railroads,  the  Federal  Government, 
states,  counties,  public  utilities,  retail  dealers,  or  manu- 
facturing plants  on  the  Preference  Eist.     *     *     * 

"Allowance  shall  be  made  for  differences  in  distance 
from  the  mines  and  for  differences  in  transportation." 
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I'ue  rrestdcHl  and  Cineml  Manager, 
The  Cleveland  Automatic  Machine  Company 
S  it  not  about  time  that  a  general  protest  was 
made  to  our  Government  to  stop  or  modify  the 
destructive  cost-plus  way  of  doing  business  in 
the  midst  of  this  great  war,  when  all  business  men 
arc  called  upon  to  exert  themselves  in  every  way  pos- 
sible to  assist  the  Government  regardless  of  whether 
they  are  doing  government  work  or  not.  ]\[anufac- 
turers  of  machine  tools  and  other  kinds  of  machinery 
r.re  helpless  when  cost-plus  contracts  are  encouraged 
in  their  vicinities. 

Imagine  a  company  producing  war  material  being 
allowed  to  pay  from  $io  a  day  up  to  an  ordinary 
mechanic.  Do  not  forget  that  the  higher  the  wages 
under  this  plan  the  greater  is  the  income  of  the  con- 
tractor. 

Was  there  ever  such  an  injustice  from  the  stand- 
point of  fair  play  to  the  man  who  cannot  pay  such 
wages?  There  are  thousands  in  this  country  who 
cannot  commence  to  compete  against  such  a  one- 
sided, unbusinesslike  manner  of  doing  things.  When 
you  consider  that  our  Government  seems  to  sanc- 
tion this  destructive  plan,  most  likely- unconscious 
of  its  eflfects,  the  situation  really  seems  incomprehen- 
sible— yet  millions  of  dollars  are  being  spent  with 
companies  who  obtain  Government  work  on  the  basis 
of  "cost-plus."  The  greater  your  payroll  the  larger 
your  income  is  the  foundation  of  the  cost-plus 
scheme. 

How  Pri\'.\te  Business  Suffers 

If  3'ou  have  a  factory  with  a  thousand  or  more 
men  in  your  employ,  to  whom  you  are  paying  say 
from  $5.50  to  $7.50  a  day,  they  are  approached  and 
informed  that  they  can  earn  $10  a  day  on  govern- 
ment work,  so  they  leave  you  and  the  consequence  is 
legitimate  business  .suffers  and  the  cost-plus  man 
smiles.  Uncle  Sam  seems  to  forget  many  lines  of 
business  that  are  essential  at  this  time,  and  helps 
create  an  insurmountable  difficult}-  to  retaining  your 
skilled  men. 

It  seems  to  me  that  this  is  about  as  unjust  to  the 
thousands  of  companies  who  have  no  alternative  but 
to  allow  their  best  men  to  go,  as  it  would  be  to  with- 
draw from  the  war  and  allow  the  Kaiser  to  rule  the 
world.  We  all  know  what  a  dastardly  act  that 
would  be. 

Suppose  all  the  builders  of  machinery  were  to  or- 
ganize for  self-protection  to  meet  this  wage  competi- 
tion of  cost-plus  and  pay  $id  to  $12  a  day  and  agree 
to  raise  their  prices  say  75  per  cent.  This  would  be 
nothing  but  fair  and  just.  What  would  happen? 
The  Government  would  consider  this  a  trust  and  the 
cry  would  go  up  that  we  were  trying  to  make  enor- 
mous profits  at  the  expense  of  the  people  all  because 
of  the  war,  which,  of  course,  would  not  be  true. 
.M.\CHiNERY  Prices  :Must  Ixcre.\se 

War  profiteers,  you  know,  are  supposed  to  be  sup- 
pressed. Nevertheless,  this  cost-plus  way  of  working 
is  a  dangerous  plan.  If  it  continues  the  price  of  ma- 
chinery must  be  raised  for  wages  are  going  to  in- 
crease, because  the  cost-plus  way  of  doing  business 
is  forcing  us  to  pay  extremely  abnormal  wages  and 
the  country  in  general  will  be  the  loser. 

If  the  profits  of  general  business  are  lessened  the 
income  tax  will  drop  deplorably,  and  the  expenses 
of  this  war  through  cost-i)lus  will  increase  millions 


of  dollars  more  than  necessary.  All  this  is  because 
of  an  unbusinesslike  manner  of  doing  things,  which 
means  pay  as  much  wages  as  you  like,  pay  as  high 
prices  for  your  material  as  you  can,  and  the  Govern- 
ment will  return  it  all  to  j-ou  with  a  percentage  of 
profit. 

This  plan  brings  near  disaster  to  those  who  happen 
to  be  in  a  staple  business,  and  who  are  not  in  a  po- 
sition to  raise  their  prices  because  of  competition. 
The  plan  might  be  termed  a  scheme  to  allow  some 
business  men,  to  have  all  kinds  of  freedom  and  lack  of 
restraint  and  do  a  great  injustice  to  others. 

Cost-Plus  Pl.\x  Works  H.\rdship  to 
Establish ed  Manufacturers 

This  cost-plus  idea  is  not  competitive.  It  encour- 
ages recklessness  by  increasing  the  price  of  the  Gov- 
ernment's requirements  and  in  so  doing,  when  consid- 
ering labor,  it  discriminates  in  favor  of  the  man  who 
is  lucky  in  obtaining  employment  in  a  cost-plus  fac- 
tory. It  shows  a  Government  weakness  that  should 
not  exist  for  the  reason  that  it  follows  the  path  of 
least  resistance  and  this  means  recklessness — an  atti- 
tude that  from  a  dollar  standpoint  should  never 
exist,  least  of  all  at  this  time. 

It  is  true  we  must  produce  what  the  Government 
must  have  and  do  it  rapidly.  But  this  can  be  accom- 
plished by  a  stricter  control  of  labor  and  the  manu- 
facturers working  on  direct  war  work.  And  every 
effort  must  be  made  not  to  injure  the  great  multitude  of 
substantial  business  bouses  not  engaged  chiefly  on 
war  work,  by  paying  exorbitant  wages  that  cannot  be 
met  by  the  general  run  of  factories. 

^^'hen  the  Government  calls  for  fighting  men  and 
the  necessary  money  to  maintain  them  successfully, 
we  must  all  fall  in  line  gracefullly  because  it  is  a 
solemn  duty.  But  when  hundreds  of  substantial 
manufacturers  are  forced  to  compete  in  the  labor 
market  against  our  own  Government  with  no  pos- 
sible chance  of  success,  the  situation  is  certainly 
discouraging,  also  terribly  damaging,  and  deserves  the 
attention  of  those  who  have  the  power  to  correct  this 
one-sided  plan.  All  lines  of  business  that  are  essential 
to  winning  this  war  should  be  encouraged  and  not  in- 
terfered with. 

Right  here  in  Cleveland  we  are  feeling  a  sting  of 
the  cost-plus  way  of  doing  things,  and  if  the  difficulty 
continues  and  increases,  the  time  will  arrive  when 
many  will  be  forced  to  slow  up,  all  because  good 
judgment  is  not  being  exercised  in  handling  the  labor 
problems  with  justice  to  all. 

Standard  Wages  on  Government  Work 

A  remedy  should  be  forthcoming  to  standardize  wages 
on  all  Government  work  the  same  as  the  railroads  are 
controlled  in  this  respect,  and  give  every  business  man  a 
fair  deal.  The  cost-plus  plan  works  fine  for  the  com- 
pany who  enjoys  a  contract  on  the  cost-plus  basis,  but 
the  other  fellow,  who  is  trying  to  return  or  obtain  help 
and  cannot  afford  to  pay  such  high  wages,  is  helpless. 
He  is  damaged  b}'  the  cost-minus  plan  and  has  no 
alternative.  We  must  not  lose  sight  of  the  fact  that 
the  great  multitude  of  machine  and  equipment  manu- 
facturers should  be  helped  in  every  way  possible, 
full}-  as  much  as  the  men  who  are  actually  producing 
directly  for  the  Government.  They  are  just  as  es- 
sential in  the  final  analysis. 

We  must  all  pull  together  from  a  business  stand- 
point if  we  are  going  to  hasten  the  defeat  of  our  most 
dangerous  enemy.  But  if  this  war  continues  for 
some  time  and  the  cost-plus  idea  is  forced,  near  fail- 
ures will  occur  without  question,  and  these  will  be  a 
national  catastrophe  at  this  time. 
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.uj/    yy aiier  j^j.   roaaKov 

/;;   reaching   loii'drd   tlw   nciv  ideal   of   snaking  com-  specializing   in   the   management  of  poicer  plants.     He 

modities  cheap  and  men  deor,  the  author  clearly  pre-  was  educated  in  Russia  and  Germany,  held  a  position 

sents  the  principle  that  unnecessary  expenses  incurred  of  shop  superintendent  and  chief  engineer  in  Russia 

by  the  manufacturer  or  financier  must  not  be  charged  and  zvas  also  instructor  and  consulting  engineer  to  the 

back    to    the   consumer.     To   obtain   a  proper   cost,   a  Naval  Academy  at  Baku.    After  coming  to  this  coun- 

standard   cost    taking   into    consideration   all   the   sur-  try,  and  prior  to  taking  up  his  own  practice,  he  was 

rounding  conditions  must  be  predetermined  and  records  consulting  engineer  to  the  Board  of  Estimate  and  Ap- 

of    performance — preferably    graphic — compared    each  portionment   of  New    York   City,   consulting    engineer 

month  with  the  standard  cost.     This  method  supplies  for  the  Penn  Central  Light   &■  Power  Company  and 

the  spur  and  points  the  way  to  improvement.  Superintendent    of   Power    of    the    New    York,    Neiv 

Ml-.    Walter    N.    Polakov    is   a   consulting    engineer.  Haven  &  Hartford  Railroad  Company. 

'HE  fetishism  of  money  power  is  rapidlv  vanishing  the  twentieth  century  was  that  they  did  not  separate 

as  the  clear  conception  is  gained  that  it  is  labor-  expenditures   necessary    for   the    production   of    goods 

power  that  produces  all  commodities  and  creates  from  those  incurred  through  mismanagement,  nor  from 

all  wealth.     All  the  natural  resources  of  a  country  are  those  that  did  not  add  anything  to  the  quality  or  speed 

void  of  any  value  until  labor  is  applied  to  them  and  they  of  production.     Those  men  have  a  wider  vision  now. 

are  put  to  a  definite  use.     The  value  of  every  com-  Cost  Versus  Expense 

moditj'  is  in  proportion  to  the  time  rate  of  labor  power  ,,,,  ■,■,,,               ^             ,             ■   ^          j-        r 

J  J  ■     -K           -I     ,■          T       r                        ■  While  it  has  been  customary  to  appoint  guardians  for 

expended  m  its  production.    Insofar  as  money  is  a  con-  ^     ^         .                ,       \    ^          j  ^     ■     ^■,.  ^ 

'^.     ^         •     1     ^     r  1  u                    iu               j-4.           c  incompetents,  minors  and  wastrels,  and  to  institute  re- 

venient  equivalent  ot   labor-power,  the  expenditure  ot  .       ^,  .        '     ,      ■                           r  -r       ^           4.  4.1,  • 

•    ^                      .        VI    .1                 j-^           c  ^  u  ceiverships  for  business  concerns  fading  to  meet  their 

monev  is  commensurate  with  the  expenditure  of  labor-  „         •  1      i,i-     ..•           1  -^i      ^             1           u           1         4. 

A     ,,        r                     ■              .       r          J     ,-•  hnancial    obligations,    hitherto    we   have   been   slow   to 

power    and,    therefore,    excessive    cost    01    production  t      ^,                 -^       r  ^,           •  1         ..1                 j 

'     „     •     £c  ■     .ti           1'   J  1  1           T       tu             A     \  ■  x  realize  the  necessity  of  the  social  control  over  under- 

spells  inefficiently  applied  labor.     In  other  words,  high  ,   ,  .               j     •       j                     j-.,-         t,.  •      u            ..u  .. 

^  .      r         J     4.-'     •               li     r         ,.       i^r    4.      j:  takings  producing  dear  commodities,     it  is  obvious  that 

cost  of  production  is  a  result  of  waste.     Waste  of  ma-  1     ,.               ■       ^    ■      ^u                                 ^     t  r     , 

,.,^                ..r..-            J1U              .  ^      -t.       ■  a  plant  consuming  twice  the  necessary  amount  of  fuel 

terials  means  waste  of  time  and  labor  spent  tor  its  mm-  .    '^            ,_      ,     .  •  •.     1            <       u     '       ..  i  •  i       .-u 

;     ,             J  J  ,.           .,        ,  to  generate  electricity  has  a  bus-bar  cost  higher  than 
ing  or  preparation,  or  manutacture  and  delivery,  though  ,.          u   .      •  r               ,                  j     .t    ,.  tu       1     .. 
.  *?         ,        J       1     ■     .,              r                    -J  r         •         J  it  would  be  if  properly  managed;  that  the  plant  em- 
it is  reckoned  only  in  terms  of  money  paid  for  misused  „i     •       ,             1    ^     r-r,.       r                       <.                4.1 

,    .  ,        c-    -1  '  1      ..1                r       I              F     .        _  ploying  two   12-hour  shifts  of  men  cannot  secure  the 

materials.     Similarh-,  the  use  of  a  larger  plant  or  ma-  ^    j     b                                  1  ■       ^.t,        o  1           1  -r^.      ..t.  4. 

,  .       ,,        ,,          ,_■  \              J     ,.       11     r                      I  same  economy  as  one  working  three  8-hour  shifts;  that 

chine  than  the  output  or  product  calls  for,  represents  ,,        ,     .         ■'  ..             r  n  1     j       1     r        t,     *  •   4.        1 

^,             4.       r   .1       1  I,                             ■     J    /       •  4.  the  plant  operating  on  full  load  onlv  for  short  intervals 

the   waste   of   the   labor   power   required    for   its    con-  *^           ^           °            ,                  "      1-     1        j 

^j             4.-         ^1        1.         u  consumes    more   steam,    burns   more    fuel    and    carries 

struction,   maintenance   and   operation,   though   such   a  ,  •  ,                  ..         ,                          -^     r       .      .    ., 

r            ,'.^                         •4.1-uL  higher  operating  charges  per  unit  of  output  than  an- 

lorm  of  waste  appears  as  innocent  as  a  sleeping  babe.  .?                4  j         4-       n       4      c          ui    1     j      v  4. 

T     ^,  .               ^1                          1-^           r                •     •     4.  other  operated  continually  at  a  favorable  load.     Yet  we 

In  this  sense  the  over-expenditure  of  money  is  just  as  ^^^^.^^^^  ^^  .^^^.^^  ^,^^^  ^j^,.^  ^^^^5^^  commissions  must 

vicous  a   social  crime  as  arson,   sabotage,   lockout,  or  ^^^   -.^^^ritxt   so   long  as   the  public   gets   satisfactory 

any  other  wilful  restriction  of  production — for  it  de-  •         .        .,             \,  „       .    ^  rp,      ?  4  1       • 

J     ^.         „     ^         r   J     4          .•                   4.1.  service  at  a     reasonable     rate.     The  fatal  misconcep- 

stro\s  productive  effort  applied  at  one  time  or  another,  ,.          r      1    4.           4.-4-  4       4.u           ^     t                    j-4.     • 

•    /     ^    J.       ^         ,.    y}  .^          1-     4-       ^  tion  of   what  constitutes  the  cost  of   a  commodity  is 
or,  at  least,  diverts  or  limits  its  application  to  some  use-  •        -i     j       4     4i            t     ■          t                          a 
,    '               '        T,,        ,1   j:  ,,         ,r  4.                           J  T."  primarily  due  to  the  confusion  of  necessary  and  un- 
less purpose.     The  old  fallacy  that  one  can  spend  his  -                          .                           i                    4.-       • 

'',        ,             ,           '11J            ,-  necessar\-  expenses.     4^5  soon  as  a  clear  conception  is 

money  as  he  pleases  does  not  hold  am-  longer,  since  ^^^^^^  ^^  ^^\^^^  expenditures  are  actually  necessary 

money  spent  to  no  purpose  means  waste  of  natural  re-  '^^^  ^^^  ^^^i^^^   production   a   distinction   between   the 

sources    and    of    labor-power,      bimilarh',    id  e    monev  4     1         4.      r          j     4.-            j            i 

^  .  ,  J         J    \.           J  ,-    -4.    1      4-  r     4.-         'i:  actual    cost   of   production   and    merely    accompanying 

means  restricted  production  and  limited  satisfaction  of     „,.„„„,„^ ,  u ^  „.,•   „  1  '  r     ,     » 

,          ,    '  expenses  may  be  gamed. 

wants  and  needs.                                               ,      ,     ,     ■  Let  us  take,  for  example,  a  so.ooo  kw.  plant  valued 

In  the  manufacture  of  power  it  is  particularly  im-  .    ^.^  ^.^^^  „„        -tt               4     1        4     ^      r 

,     ^      4.  4.    1          ■  1.4.    r  4t.        r     J          4  1         ■       •  <^t    $5,000,000   with    an    actual    output    of    200,000,000 

portant  not  to  lose  sight  of  these  fundamental  economic  it.                                      •                        j       r         1 

'    .     .   ,                                1-1                    4U                    j-4-  l^w.   hr.   per  year,   consuming  3.5   pounds   of   coa    per 

principles   as   power,   unlike  man\-   other   commodities,  ,        u          j    '        1-       -4.                           r  n 

'         '     .  J            4  u                  AC             4-1  KW.  hr.  and  reporting  its  expenses  as  follows: 

■once  wasted  cannot  be  recovered  for  practical  purposes  '          °             '^ 

in  the  form  of  scrap,  by-product  or  salvage.    While  the  rue\    $1,050,000 

energ\'  of  the  universe  remains  constant  the  entropy  ap-  ^  ayroll 56,000 

proaches  a  maximum.  bupplies     6,000 

The  fact  that  matter  is  neither  created  nor  ann'ihilat-  Maintenance   72,000 

ed,  and  that  energy  merelv  changes  its  form  in  the  uni-  Fixed   charges    500,000 

verse  but  is  not  destroyed,  may  be  of  practical  help  to  Administrative    expenses I75.0OO 

us  only  upon  our  attaining  immortalit)'.     So  long,  how-  

ever,  as  the  years  of  our  life  are  numbered,  the  water  Total    $1,859,000 

running  over  the  dam  and  the  heat  from  coal  passing  This  plant  is  capable  of  producing  safely  350,000,000 
lip  the  chimney  do  concern  us  most  vitally,  for  expend!-  kw.  hr.  per  year  using  two  pounds  of  the  same  kind  of 
tures  of  such  a  nature  cannot  yield  a  return  unless  this  coal  per  kw.  hr.  Thus  the  output  of  the  plant  is  onlv 
released  energy  is  worked  up  into  a  useful  and  usable  $7  per  cent,  of  its  capacitx'.  Yet  its  actual  coal  con- 
commodity,  sumption  would  he  sufficient  to  generate  full  output,  and 

This    point,    unfortunately,    is    often    overlooked    by  its  payroll,  fixed  charges  and  administrative  expenses  re- 

those  whose  business  it  is  to  control  expenditures,  and  main   the  same  whether  the  output   is  200.000,000   or 

the  common  fault  of  the  financiers  of  the  beginning  of  350,000,000  kw.  hr.     In  such  a  case  the  comparison  of 
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unit    costs    per    k\v.    hr.    would    appear    as    follows: 
Expenses  per  kw.  hr.  in  cents. 

200,000,000  350,000,000 
kw.hr.  kw.hr. 

Fuel    0.525  0.300 

Payroll     028  0.016 

Supplies     003 

Maintenance 036 


0.002 
0.021 


Total    0.592  0.339 

Fixed  Charges   0.250  0.143 

Administration    0.088  0.050 

Grand  total   0.930  0.532 

Inasmuch  as  15  per  cent,  net  saving  on  fuel  is  entirely 
possible  in  this  case  0.078  cent  is  spent  unnecessarily  in 
producing  each  kw.  hr.  and  neither  the  consumer  nor 
the  country  gets  any  advantage  therefrom.  Further- 
more, the  fact  that  $675,000  is  a  necessary  money  out- 
lay for  the  entire  plant  does  not  mean  that  the  limited 
output  should  bear  the  entire  charge,  while  the  cus- 
tomers get  the  benefit  of  only  four-sevenths  of  the 
plant.  The  unnecessary  expenses  per  kw.  hr.  from 
which  the  public  gets  no  benefit  appear  as  follows : 

Waste  of  fuel   0.078 

Excessive  plant 0.107 

Pro  rata  of  administration    0.038    • 

Total  waste  expense  per  kw.  hr.  0.223  cents 

The  real  cost  of  each  kw.  hr.  of  the  200,000,000  out- 
put is  therefore  but  0.930  —  0.223  =  0.707  cent.  In 
this  case  the  expenses  are  over  30  per  cent,  higher  than 
the  true  cost  of  the  commodity. 

If  this  obvious  method  of  reasoning  were  laid  down 
as  a  basis  for  cost-keeping  and  the  rate-making  or  price- 
fixing  principle  recognized  that  the  consumer  cannot  be 
charged  for  the  unnecessary  expenses  incurred  by  the 
manufacturer  and  his  financiers,  the  economic  results 
would  be  far-reaching  and  beneficial  for  all  concerned. 

From  this  standpoint,  the  manufacturers  of  power 
or  any  other  commodity  have  to  accept  the  expenses  of 
waste  and  idleness  on  their  own  account  instead  of 
forcing  the  consumer  to  pay  for  inefficiency  of  manage- 
ment, poor  judgment  or  future  expectations  from  which 
no  one  but  the  investor  can  benefit. 

The  advantages  derived  from  such  a  plan  are  shared 
by  both  investors  and  consumers.  An  accurate  knowl- 
edge of  the  excess  of  expenses  over  the  necessary  cost 
of  production,  leads  almost  inevitably  to  the  discovery 
of  means  for  eliminating  this  waste.  The  resulting  re- 
duced rates  or  selling  price  do  stimulate  the  demand 
for  the  commodity.  An  increased  output  not  onh-  im- 
proves the  power  factor,  the  water  rate  of  the  turbines 
and  the  all-around  efficiency,  but  also  absorbs  the  idle 
charges  accumulating  on  the  unutilized  portion  of  the 
plant.  Again  a  larger  output  per  unit  of  time  means 
a  faster  turnover  of  the  working  capital,  and  even  a 
smaller  rate  of  profit  results  in  a  larger  amount  of  in- 
come per  year.  An  increased  net  revenue,  in  turn, 
makes  possible  a  further  betterment  of  plant  and  im- 
provement of  methods,  and,  if  the  demand,  due  to  re- 
duced price  of  service,  is  not  yet  satisfied,  a  further  en- 
largement of  the  capacity  of  the  plant  is  possible. 

Economists  of  the  Marxian  school  who  forecasted  the 
abolition  of  private  ownership  of  the  means  of  pro- 
duction— among  other  reasons  on  the  ground  that  the 
-rate  of  profit  fell  as  rapidly  as  automatic  processes  re- 
duced the  profit-yielding  portion  of  the  capital  used  to 
pay  for  labor — were  apparently  supported  in  their 
premises  by  the  entire  economic  trend  of  the  past.    This 
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LARGE    ELECTRIC    RAILWAY    PLANT 

eventuality  would  have  been  realized  before,  were  it  not 
for  the  unprecedented  increase  of  productivity  with  the 
limit  of  satisfied  demand  still  beyond  our  horizon. 
Periodic  business  depressions,  of  course,  signify  merely 
a  reduced  purchasing  power  of  society  and  in  no  way 
indicate  that  the  needs  of  every  individual  are  satisfied, 
nor  that  necessary  production  may  not  be  expanded. 
The  significant  feature  of  our  old  economic  regime 
was  the  practice  'of  producing  commodities  at  ?.ny  cost, 
not  at  a  cost,  and  adding  a  profit  on  top  of  whatever 
expenses  were  incurred  in  production.  At  the  same 
time  the  tendency  in  determining  wages,  1.  c,  the  pur- 
chasing power  of  the  great  majority  of  the  consuming 
population,  was  to  keep  them  at  the  lowest  level  that 
would  provide  the  mere  necessities  of  existence. 

The  New  Ideal 
The  substitution  of  a  new  ideal,  to  make  commodities 
cheap  and  men  deaf',  will  of  necessity  stimulate  produc- 
tion by  creating  an  unprecedented  demand  for  cheap 
goods  by  well  paid  people.  To  ■;how  whether  the  adop- 
tion of  this  policy  will  delay  or  accelerate  the  public 
ownership  of  means  of  production  is  beyond  the  scope 
of  this  article.  It  is  obvious,  nevertheless,  that  only 
an  increase  of  the  efficiency  of  productive  processes  is 
capable  of  ultimately  t'educing  the  price  of  commodities 
and  increasing  the  earning  power  of  employees? 

Rel.\tion  Between  Efficiency  and  Cost 
The  relation  between  efficiency  and  cost  must  be  es- 
tablished and  understood  before  any  attempt  is  made 
to  control  production.  Generally  speaking  the  higher 
the  thermal  efficiency  of  a  plant,  the  higher  is  the  oper- 
ating economy.  This,  however,  is  not  always  true. 
Other  condi^'ions  remaining  constant,  a  plant  may  se- 
cure a  higher  efficiency  of  some  partial  process  at  an 
expenditure  exceeding  the  advantages  derived  from  the 
increased  efficiency;  again,  it  may  be  found  that  a 
sacrifice  of  thermal  efficiency  may  yield  larger  financial 
returns  if  a  quicker  turnover  of  the  capital  is  thus  se- 
cured. To  illustrate:  An  improvement  of  vacuum 
from  29  to  30  inches  of  mercury  will  require  an  addi- 
tional steam  consumption  in  the  auxiliaries,  an  extra 
amount  of  w-ater  and  probably  increased  overhead 
charges  on  improved  equipment,  all  of  which  taken  to- 
gether would  cost  more  than  the  value  of  the  steam. 
Again,  if  the  maximum  boiler  and  furnace  efficiency  is, 
say,  at  100  per  cent,  rating,  while  at   150  per  cent,  it 

'  "Any  attempt  to  achieve  full  efficiency  in  production  and 
distribution  which  does  not  have  as  its  paramount  aim  the 
cheapening  of  the  product  to  the  consumer  will  fail,  and  de- 
servedly fail,  through  the  revolt  of  the  consumer." 

London  Economist. 
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drops  10  per  cent.,  it  might  be  found  that  the  cost  of 
the  additional  coal  wasted  is  either  smaller,  equal  to,  or 
larger  than  the  saving  on  rent,  depreciation,  interest  and 
payroll  if  the  boiler  plant  should  be  enlarged  by  as 
much  as  50  per  cent. 

In  other  words,  the  apparent  advantages  of  low 
thermal  efficiency  are  not  real,  and  are  due  only  to  our 
financial  system  which  derives  benefits  not  only  from 
service  to  the  society  but  from  the  destruction  of  our 
natural  resources  as  well.  The  same  paradox  is  evi- 
dent in  the  case  of  economy  in  wages.  \\'hile  lower 
rates  paid  to  employees,  or  longer  hours  of  work,  re- 
duce the  total  payroll  and  apparently  increase  the 
economy,  eventually  they  undermine  not  only  the  pros- 
perity of  the  nation  by  creating  dissatisfaction,  increas- 
ing the  death  rate,  lowering  standards  of  health,  re- 
ducing the  buying  ability  of  the  people,  letarding  in- 
tellectual development,  etc.,  but  even  affect  immediately 
the  concern  practicing  such  a  form  of  economy.  A  low 
rate  of  wages  attracts  none  but  the  poorest  grade  of 
help,  long  hours  rapidly  depreciate  the  physical  and 
mental  value  of  workers,  and  the  quick  and  inevitable 
result  is  a  low  operating  efficiency  and  liability  for  haz- 
ards. 

In  this  case  again  the  entire  countrj'  pays  with  its 
man  resources  and  its  natural  resources,  sacrificed  for 
the  sake  of  immediate  concentration  of  gold  in  the  hands 
of  those  practicing  such  forms  of  economy. 

Thus  we  arrive  at  the  double  conception  of  the  cri- 
terion of  economy:  individualistic  and  social.  While 
the  individualistic  conception  of  economy  in  production 
admits  of  ivaste  and  losses  as  revenue  producing  means 
and  introduces  a  conflict  between  economy  and  ef- 
ficiency, economy  in  its  broad  national  aspect  explodes 
the  paradox  that  it  is  profitable  to  waste  labor  and  ma- 
terial since  true  economy  permits  only  the  most  effi- 
cient utilisation  of  manporccr  and  natural  I'csourccs. 

So  long  as  public  service  commissions  aim  to  serve 
the  interests  of  the  people  (public)  it  is  impossible  for 
them  to  regulate  the  rates  and  service  rendered  by  utility 
companies  without  examining  the  methods  of  power 
production  and  their  eflfect  on  the  cost.     Moreover,  in- 


(juiry  into  "reasonability"  of  rates  cannot  be  intelli- 
.ijently  made  unless  a  clear  distinction  is  drawn  between 
necessary  and  unnecessary  expenses.  Most  of  the  pre- 
.-scribed  methods  of  cost-keeping  and  accounting  do  not 
nft'er  any  opportunity  for  such  an  important  differentia- 
tion, but  even  if  they  did  provide  for  the  segregation 
of  the  expenses  from  which  the  public  does  not  derive 
r.ny  benefit,  the  rest  of  the  expenses,  ostensibly  applied 
to  the  production,  transformation,  distribution  and  sale 
of  power  may,  and  actually  do,  include  a  certnin  pro- 
portion of  waste.  To  determine  the  extent  of  this 
waste  of  public  money  (paid  for  destroyed  natural  ix- 
sources  and  wasted  labor)  an  accurate  measure  is 
necessary.  It  should  be  the  task  of  public  service  com- 
missions to  determine  for  each  utility  plant  and  each 
district,  a  schedule  of  standard  costs  based  on  the  best 
engineering  and  managerial  practice  and  adjustable  for 
any  demand,  output,  price  of  labor  and  materials,  etc., 
and  to  use  this  measure  in  monthly  analyses  of  cost  re- 
ports submitted  by  utility  companies.  Until  the  public 
service  commissions  are  ready  to  render  this  service  to 
the  community  which  supports  them,  they  are  not  ful- 
filling their  duty,  since  their  rulings  are  not  necessarily 
based  on  indisputable  facts,  but  largely  upon  presenta- 
tions of  the  case  by  conflicting  parties. 

Predetermination  of  Costs 

At  the  January  meeting  of  the  American  Society  of 
Mechanical  Engineers  in  19 16,  the  writer  presented  a 
paper  on  ".Standardization  of  Power  Plant  Costs," 
broadly  quoted. since-  but  largely  misunderstood.  The 
aim  was  to  present  a  method  by  which  it  may  be  possi- 
ble to  judge  hozv  close  the  actual  production  perform- 
ance of  the  plant  is  to  the  possible  minimum  cost  at  any 
time  and  under  any  circumstances,  all  the  variable  fac- 
tors beyond  the  operating  control  being  adjusted. 

This  possible  minimum  cost  serves  as  a  measure  of 
the  economic  perfection  of  operation.  Obviously,  the 
]ihysical,  local,  and  Other  dissimilarities  of  plants  would 

'  "Bookkeeping  and  Cost  Accounting,"  by  Wm.  Kent,  "Lefax," 
and  others. 
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not  iiermit  the  adojjtioii  of  a  uniform  scale  applicable 
to  each  and  every  one,  but  for  any  partictdar  plant, 
taking  into  account  all  its  specific  peculiarities,  it  is 
feasible  and  comiiarativel}'  easy  to  determine  the  indi- 
vidual standard  of  economic  o])cration,  which  may  be 
termed  the  standard  cost. 

The  interplay  of  three  factors,  time,  product  and  cost 
gives  the  criterion  of  economy.  W'hen  only  one  factor 
varies  its  effect  on  economy  can  easily  be  foreseen. 
Thus  greater  production  without  change  of  required 
time  or  additional  cost  increases  the  economy.  Increase 
of  cost  without  a  corresponding  increase  of  produc- 
tion or  decrease  of  time  required  for  production  re- 
duces the  econoni}-.  Commonly  all  the  factors  vary 
simultaneously,  in  which  case  the  analysis  of  the  equa- 
tion of  economv  criterion 

P 

cf 
can  be  made  for  any  influential  element  ii,  ".nc!  the  in- 
crease of  economy  for  a  unit  increase  ii,  if  differentiat- 
ed, is : 

P  P'li  c'n  t'n 

ct  P  c  t 

■where  all  the  elements  are  essentially  positive.^  Such 
a  general  study  can  be  made  with  respect  to  economy 
if  more  than  one  influential  element  is  involved  as 
simultaneous  equations  for  each  can  be  written.  The 
graphic  method  offers,  however,  an  easier  means  of 
solving  the  problem.  To  determine  the  economic  limit 
reached  by  continuous  increase  or  decrease  of  influen- 
tial elements  is  by  no  means  an  easy  problem,  but  un- 
less it  is  solved  we  are  in  the  dark,  not  only  as  to  what 
economy  can  be  obtained  but  also  zvhat  changes  in  con- 
ditions and  methods  are  essential  to  attain  the  desired 
degree  of  economy.  The  analysis  of  the  effect  of  the 
variations  of  these  elements  involved  in  the  determina- 
tion of  the  maximum  limit  of  economy  and  correspond- 
ing standard  cost  for  any  one  plant,  can  be  compared 
to  a  determination  of  the  height  of  the  apex  of  a 
hill  by  taking  altitude  readings  on  both  slopes  in  one 
direction  and  then  repeating  observations  crosswise. 

It  is  relatively  unimportant  whether  the  maximum 
limit  of  economy  is  determined  empirically  by  rigorous 
observations,  tests  and  analyses  of  all  influential  ele- 
ments, or  calculated  from  the  principal  data  already 
available.  But  it  is  imperative  that  such  a  study  be 
made  and  the  economy  limit  established,  as  this  is  the 
only  criterion  for  judging  actual  performance.  Carry- 
ing out  the  analysis  of  the  economy  limit  to  its  logical 
conclusion,  the  standard  cost  of  product  is  arrived  at. 
Evidently  during  such  an  investigation,  not  onl\-  are 
the  itemized  costs  of  individual  partial  processes  found, 
but  the  conditions  and  methods  whereby  the  standard 
•cost  can  be  attained  are  likewise  established.  Jn  other 
words,  unless  the  standard  costs  are  established  there  is 
no  measure  of  existing  losses  or  exact  knowledge  how 
to  eliminate  them. 

Manifestly,  in  the  course  of  determining  a  standard 
■operating  cost,  such  factors  as  the  inherent  efficiency 
of  equipment,  its  efficiency  under  different  loads,  prices 
■of  fuel  and  supplies,  number  of  necessary  and  sufficient 
attendants  and  their  compensation,  etc.,  are  taken  into 
consideration  for  a  given  plant.  Any  deviation  ob- 
served between  the  actual  operating  cost  and  this  stand- 
ard cost  indicates  that  some  of  the  necessary  condi- 
tions were  not  lived  up  to  and,  if  standardization  has 
been  carried  out  in  sufficient  detail,  leads  directly  to 

'  See  "Commercial  Economy  in  Steam  and  Other  Thermal 
Power  Plants,"  by  Robert  H.  Smith. 


the  allocation  of  the  loss  to  operating  methods.  On  the 
other  hand,  if  any  change  in  the  basic  data  used  in  de- 
termining the  standard  cost  is  discovered,  an  adjust- 
ment of  the  standard  cost  can  easily  be  made  before 
the  blame  is  put  at  the  door  of  the  operating  staff.  The 
efficiency  of  the  thermodynamic  process,  which  largely 
influences  the  operating  cost  in  a  power  plant  should 
be  made  the  subject  of  a  most  thorough  investigation 
to  ascertain,  first,  the  maximum  efficiency  limit  of  each 
partial  process,  and,  second,  the  result  of  their  inter- 
play. When  this  is  accomplished,  the  entire  process 
should  be  re-studied  for  the  purpose  of  standardizing 
methods  and  adjusting  for  such  a  balance  of  efficien- 
cies of  the  partial  processes  as  will  secure  the  maxi- 
mum economy  for  the  expenditure  of  time,  energy-  and 
money  involved.  When  all  limiting  conditions  have 
been  studied  and  determined,  a  method  can  then  be 
defined  for  each  member  of  the  working  force  pre- 
scribing his  duties  and  the  conditions  he  must  maintain 
to  secure  the  most  profitable  degree  of  efficiency. 

Upon  the  conclusion  of  these  studies,  the  best  effi- 
ciency of  each  unit  and  the  combination  being  known 
for  any  load,  the  standard  cost  for  any  output  in  a 
given  time  unit  can  be  represented  graphically. 

The  principles  for  determining  the  standard  cost  of 
maintenance  and  upkeep  of  the  plant  and  equipment 
are  substantially  the  same;  the  method  of  study,  how- 
ever, is  somewhat  different.  It  involves  a  study  of 
the  design  and  construction  of  all  the  elements  of  the 
equipment,  for  minute  records  of  their  service  and  cost 
of  maintenance  may  lead  to  a  modification  of  design, 
use  of  cheaper  renewable  parts,  etc.  Next,  the  stand- 
ardization of  supplies,  beginning  in  the  laboratory  and 
followed  by  actual  service  tests,  helps  to  determine  not 
alone  the  purchase  price  but  the  lowest  sei-vice  cost. 
Finally,  time  studies  embracing  schedule  for  inspection, 
routes  for  maintenance  men,  standardization  of  tools, 
motions,  methods,  etc.,  conclude  the  investigation.  The 
criterion  is,  of  course,  not  the  wages  of  the  employee, 
but  freedom  from  accidents,  breakdowns  and  the  low- 
est attainable  cost  of  upkeep  per  unit  of  the  plant's 
output.  It  is  evident  that  there  may  not  be  any 
theoretically  certain  standard  cost  of  maintenance,  but 
an  empirical  standard  thus  developed  is  generally  but 
a  fraction  of  the  best  actual  record  of  the  past 

Curves  of  St.-\nd.-\rd  Costs 

Upon  conclusion  of  this  double  analysis  of  the  maxi- 
mum obtainable  economy,  the  graphs  of  standard  cost 
of  power  production  may  be  drawn.     Curves  ma}-  be 
convenientlv  arranged  with  co-ordinates  of  cost,  c,  and 
P 

;iroduct  per  unit  of  time,  (output.)       It  will  then 

t 
be  noted  that  the  time  clement  is  one  of  the  most  in- 
fluential factors  in  power  economy.  Whereas,  in  some 
cases  where  the  number  of  generating  units  is  large,  the 
coal-rate  per  unit  of  output  remains  fairly  flat  and  the 
other  items  of  cost  reduce  rapidly  with  increased  pro- 
duction per  unit  of  time,  in  other  cases  the  standard 
cost  of  fuel  also  decreases  as  the  time  is  reduced  dur- 
ing W'hicha  certain  output  is  produced.  Figures  36  and 
^tj  represent  curves  of  standard  operating  costs.  It  is 
evident  that  any  number  of  curves  may  be  plotted 
following  the  above  method,  each  curve  representing 
an  itemized  standard  cost  according  to  the  adopted 
classification.  Figure  37  is  prepared  for  a  medium 
sized  public  utility  central  station.  It  shows  the  varia- 
tions of  standard  costs  of  coal,  boiler-room  labor,  water, 
supplies,  engineers  and  supervision  per  kilowatt-hour  at 
various  monthly  outputs.     This   plant  comprises   four 
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6oo-hp.  boilers  and  three  turbo  generators,  one  of  2,500 
k.v.a.  and  two  of  500  k.v.a.  rating ;  it  operates  24  hours 
per  day,  seven  days  a  week. 


Table  I 
COMPANY 


THE  

POWER  PLANT  COST  ANALYSIS  REPORT 
Month  May,  1918 


Total  CoalUsed 

Total  Steam  Generated .  . 
Average  Boiler  Efficiency . 


1910  Tons 

.24,212,299  Lbs. 
.51. 2  Per  Cent 


Labor 

Material 

Total 

Unit 
Cost 

Standard 

$1,137.14 

426.37 

54.44 

Per 
1,000 

lbs. 
Steam 

1.9c. 
(4.6c.) 

955.55 

(year 
average) 

319.55 
31.09 

W— Labor  

2.98 
302.80 

$210  00 

$92.60 

Y— Yard 

X— Credit 

$614.82 

47.61 

65.50 

323.80 

15.19 

104.68 

7.92 

2.5c. 

$500.00 

$30.00 

15.50 

211.45 

6.10 

64.60 

7.50 

$17.31 

50.00 

112.35 

9.09 

40.08 

.42 

D — Distributing  system 

B — BoUers  and  auxiliaries 

G — Generating  turbines,  auxiliary 

average) 

P— HP  piping 

S — Switchboard  and  transmission 

12.40 

1.68 

8.09 

.14 

8.11 

"  2.00 
14.60 

20.51 
1.68 
10.09 
14.74 

3.10 

3.10 

X— Credit 

MAIN  POWER  HOUSE 

11,212.76 

6,717.59 

1,534.73 

2,083.79 

443.64 

4.09 

46.3 

$9,792.25 

F— Coal 

40.4 
4,800.00 

\V— Water...                                 ... 

1,534.73 

B — Boiler-room  wages 

E — Engine-room  wages 

2,083.79 
443.64 

2,470.00 

865.52 

22.00 

100.00 

210.C0 

428.92 

X— Credit...     . 

HD — Total  Main  Power  Plant  Production 

12,964.22 

(53.4c.) 

11,247.80 

693.66 

50.7c. 

46.5 

Auxiliary  Plant  No.  1 

Fuel                   

S93.60 

Si  44.05 

Boiler  maintenance  and  supplies 

123.50 

40.41 

401.56 

Auxiliary  Plant  No.  2 

Fuel     

46.80 

Boiler-room  wages 

279.06 

325.86 

Auxiliary  Plant  No.  3 

Fuel                          

290.27 

290.27 

HD— Total  charge  to  Manufacturin);  De- 

1,017.69 

Total  expense  of  H.  D.  Department 

13,982.48 

plant  is  approximately  1,900,000  kw.  hr.  per  month.  A 
further  increase  of  output  coincides  with  an  increased 
cost  for  the  fuel  required,  due  to  the  characteristic  of 
boilers  and  turbines,  that  their  ef- 
ficiency drops  at  the  higher  tales  of 
loading.  Again,  costs  of  labor,  sup- 
plies, etc.,  per  kilowatt-hour,  which 
drop  more  rapidly  than  the  cost  of 
fuel  rises,  offset  the  difference  and 
render  a  greater  monthly  output  more 
desirable  economically.  Even  there, 
however,  we  meet  a  limit  when  at  the 
rate  of  2,200,000  kw.  hr.  per  month 
the  unit  cost  becomes  higher  than  it 
was  at  the  lower  output  of  1,900,000 
kw.  hr.  per  month. 

Figure  36  illustrates  a  few  charac- 
teristic curves  of  standard  cost  per 
kilowatt-hour  for  various  rates  of  out- 
put of  a  large  central  station  feeding 
the  lines  of  an  electrified  trunk  rail- 
road. The  plurality  of  waves  on  the 
fuel  cost  curve  is  due  to  the  increased 
water  rates  of  the  turbines  everv  time 
an  additional  unit  is  switched  in  to 
take  care  of  increased  load.  Again 
the  steam  consumption  is  reduced 
thus  bringing  down  the  cost-curve  as 
the  load  on  the  turbines  in  the  line 
reaches  a  more  economical  point.  The 
tendency  of  the  total  standard  cost  to 
go  steadily  downward  with  an  increase 
of  the  output  rate  is  due  to  the  plural- 
ity of  generating  units.  The  practi- 
cal use  of  such  predetermined  stand- 
ard costs  can  be  made  e.xtremelv  sim- 
ple by  the  use  of  these  graphs.  For 
busy  executives  or  owners,  the  entire 
cost  record  visualized  by  graphical 
representations  of  the  items  is  found 
very  convenient.  Examples  of  such 
graphs  are  seen  in  Figures  39  and  40, 
wherein  the  actual  unit  cost  and  the 
standard  unit  cost  are  plotted  to  the 
same  scale;  the  deviation  of  one  from 
the  other  suggests  at  a  glance  the  de- 
gree of  perfection  of  the  performance. 
The  total  expense  curve  and  the  cumu- 
lative expense  cur\'e  may  be  shown  on 
the  same  graph  to  a  suitable  scale ;  the 
latter  curve  is  found  very  serviceable 
for  comparing  these  items  with  the 
appropriation  made.  A  cost  system 
kept  on  a  card  in  this  manner  will 
present  the  facts  clearly  in  any  desired 
detail,  for  any  length  of  time  and  at 
any  period  as  to  : 

1.  How  much  was  spent. 

2.  How  much  each  unit  of  output 


cost. 
3- 

4- 


From  this  diagram  it  appears  that  the  cost  of  coal 
per   kilowatt-hour   is   lowest   when   the  output   of   the 


How  much  it  sliould  have  cost. 
What    the    fluctuations    of    ex- 
pense and  unit  cost  are. 

5.  What  the  fluctuations  of  ef- 
ficiency are. 

6.  How  close  the  actual  amount 
spent  in  any  time  is  to  the  appropria- 
tion. 

The  accuracy  of  such  graphic  records  is  sufficient  foe 
most  practical  uses  and  references,  for  they  allow  the 


326 


INDUSTRIAL  MANAGEMENT 


October,  1918 


interpolation  of  unit  costs  to  o.ooi  of  a  cent.     If  the 


Table  II 
MONTHLY  EXPENSE  STATEMENT 


-Power  Plant 


For  Month  oh  July,  1915 


oxx 


OXXB 

F 
W 
S 
G 
E 
L 
M 
A 
O 
X 

u 
I 


Loxx 


MXX 


MXXB 

C 
D 
E 
F 
G 
H 
J 
K 
L 
M 
N 
P 
Q 

R 

S 
T 

U 

V 

w 

X 


Operation 


Boiler  room  wages 

Fuel 

Water 

Boiler  room  supplies 

Engineer's  wages 

Electrical  wages 

Lubricants  and  waste 

Miscellaneous  supplies  and  expenses.. 
Superintendence  and  administration.. 

Records,  timekeeper's  office 

Prod,  overhead  pro  rata 

Unclassified  expenses 

Insurance 

Damages,  liability,  injury 


Total  {or  month. 


Six  months'  average. 


Maintenance 


MXX 


Land 

Buildings 

Dams,  canals,  etc 

Boilers  and  auxiliaries 

Gas  production  equipment 

Water  wheels  etc 

Engines,  turbines,  auxiliaries 

Sta.  wir.  and  trans,  equipment 

Generators  and  exciters 

Switchboard 

Transformers  in  station 

Station  meters 

Coal  storage  and  hand 

Station  piping 

Sid's,  trestles  and  piers 

Tools  and  implements 

Furniture  and  fixtures  in  station 

Board  and  fares,  maintenance  men . . . 
Unemployed  time,  maintenance  men 

Unclassified  upkeep 

Maintenance  overhead  charges 


§2,606.45 
577.80 


1 ,434.70 

1,203.68 

67.4 


290.96 
132.68 


6313.72 


Labor 


$116.95 
34.00 
*69.55 
892 


Material 


38,708.43 

1,235.94 

112.81 


311.67 
2.38 


40390.63 


$36,745.48 


Material 


.13 
'  42l'.77 


Total  for  month . 


Six  months'  average . 


Production 


Total  for  month . 


Six  months'  average . 


494.65 
12  82 

194.0 
11.05 
25.60 
22.80 

114.80 

140.80 


*360.29 
10.25 
24.81 
13.25 


Total 


Unit  Cost 


$2,606.45 

39.286.23 

i;235.94 

112.81 

1,434.70 

1,203.68 

379.12 

24.38 

290.96 

130.08 


46704.35 


$42,910.85 


Total 


$116.95 
34.13 
69.55 

1,314.62 


77.85 
58.40 


3.87 
280.89 


$2,505.93 


$2,546.39 


Labor 


$8,819.65 


8,711.76 


104.56 
134.52 
55.03 


854.94 
23.07 
173.86 
24.30 
25.60 
127.36 
249.32 
195.83 


.02488 
.37508 
.01179 
.00108 
.01370 
.01150 
.00362 
.00022 
00278 
.00124 


.44589 


.00111 
.00033 
.00066 
.01257 


95.32 

17335 


$1,427.13 


$1,824.02 


Material 


$41,817.76 


$38,569.50 


Output 


Total  generated  during  month . 
Total  purchased  during  month . 

Grand  total 

Lbs.  coal  per  K.W.H 

Load  factor 


K.W.H. 


10,471,360 

000 

10,474,360 

2,716 

86.2%  Mach 


Plan.  Engineer 


Chief  Engineer 


exact  total  of  expenditure  is  wanted  it  can  be  had  at  any 
time  from  the  book  records,  whereas 
the  use  of  books  and  figures  exclusive- 
ly lacks  the  comprehensiveness  and 
visual  instructive  value  of  graphs. 

Any  comparison  of  production  costs 
of  various  plants  may  now  be  made 
in  a  different  light.  By  comparing 
standard  costs  of  one  plant  with  those 
of  another,  one  gains  the  knowledge 
of  how  much  cheaper  the  power  can 
be  produced  in  one  plant  than  in  an- 
other, due  to  its  various  physical  ad- 
vantages, corrections  for  load  and 
output  all  being  automatic.  Again,  by 
comparing  how  near  the  actual  cost 
of  one  plant  is  to  its  standard  cost, 
with  the  difference  between  the  actual 
and  standard  costs  of  another  plant, 
one  has  at  once  a  measure  of  quality 
of  methods  and  management.  Thus, 
referring  to  Figures  36  and  yj  the 
actual  cost  per  thousand  kilowatt 
hours  of  .35  cents  in  one  plant  means 
a  worse  operating  efficiency  than  .48 
cents  in  another  plant  under  another 
load  condition.  Yet  without  such  ac- 
curately predetermined  standard  costs, 
individualized  for  each  plant  and  con- 
dition, no  correct  comparison  is  pos- 
sible, and  conclusions  drawn  from  a 
mere  study  of  accountants'  figures  are 
apt  to  be  grossly  in  error. 

Figure  38  reproduces  a  diagram  of 
standard  cost  for  a  hydro-electric 
plant  consisting  of  four  500  kw.  gen- 
erators. This  equipment  is  located  in 
a  hall  adjoining  the  turbine  room  of  a 
plant  whose  costs  are  shown  on  the 
diagram  of  Figure  37,  and,  therefore, 
the  same  crew  attends  to  both  steam 
and  hydro-electric  equipment.  The 
payroll  is  prorated  between  the  out- 
puts of  both. 

The  cost  of  power  is  thus  regarded 
as  the  result  of  operating  methods  on 
the  one  hand  and  given  physical  con- 
ditions on  the  other.  If  the  cost  an- 
alysis succeeds  in  segregating  these 
elements  and  measuring  each  one,  the 
most  valuable  knowledge  will  be  ob- 
tained. If  prices  of  materials,  supplies 
and  labor  are  known,  efficiency  and 
characteristic  of  equipment  deter- 
mined, nature  of  service,  the  character 
of  the  load  and  local  factors  would  in- 
fluence the  expenses  in  a  manner  not 
difficult  to  determine.  In  a  given 
plant  all  these  elements  remain  con- 
stant until  a  change  is  made  by  new 
installation,  new  market  prices  or  new 
field  of  service,  etc.,  all  of  which  are 
readily  noticeable  and  accountable. 
Now,  if  the  costs  still  fluctuate,  the 
difference  between  the  actual  and  the 
predetermined  costs  is  due  to  variation 
of  the  methods  of  management  of  the 
plant.  If  these  methods  are  studied, 
the  best  way  selected,  men  trained  and 
practice  standardized  and  the  costs 
still   deviate    from   the  predetermined 


173.17 

231.75 


37.72 
280.89 


$3,933.06 


$4,370.41 


Total 


$50,637.41 


$47,281.26 


.00816 
.00022 
.00166 
.00022 
.00024 
.00121 
.00239 
.00187 


.00166 
.00221 


.00036 
.00268 


.03756 


Unit  Cost 
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standard  l' other  conditions  being  constant  or  equated 
for)  it  means  that  the  task  is  not  lived  up  to,  that  is,  the 
management  fails  to  manage. 

This  method  of   studying  costs  offers,   therefore,  a 


or  they  have  no  bearing  on  qualit}',  quantity  or  value 
of  the  commodity  actually  produced. 

To  this  second  group  belong  such  expenses  as  rent, 
interest,  depreciation,  insurance,  etc.,  of  the  idle  por- 
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FIG.  38.      STANDARD  COST  OF  ONE  KILOWATT-HOUR  AT  A 
HYDRO-ELECTRIC  PLANT 

measure  of  the  efficiency  of  the  plant  management.  If 
the  principles  and  methods  selected  and  used  are  right, 
the  results  can  be  depended  upon  and  will  necessarily 
be  as  expected  and  the  best  known  method  finds  its  ex- 
pression in  the  predetermined  cost  (standard). 

Classification  of  Expenses 

All  expenses  incurred  in  power-plant  operation  may 
be  divided  into  two  main  groups: 

1.  Productive  expenses  are  all  those  expenses  that 
must  be  necessarily  incurred  to  produce  the  commodity 
of  the  desired  quality,  in  the  desired  quantity  and  to 
contribute  to  the  value  of  the  product. 

2.  N on- productive  expenses,  on  the  contrarj-,  are 
such  expenses  that  either  may  be  eliminated  altogether. 


MEDIUM   SIZE 


FIG.   40.      YEAR  S   PROGRESS    IN    APPROXIMA- 
TION OF   STANDARD   COST 


tion  of  the  plant,  damages  due  to 
interruption  of  service  and  the  like, 
the  pro  rata  on  the  output  of  ad- 
ministrative business  and  other  ex- 
penses if  the  plant  is  not  operated 
at  its  safe  full  capacity  and,  in  case  of  a  complete  shut- 
down of  the  plant,  it  comprises  all  the  expenses  in- 
curred during  the  period  of  idleness  or  caused  by  it. 
Opposed  to  this  group,  the  productive  expenses  are 
those  incurred  in  the  course  of  production.  All  these 
are  further  divided  into  four  classes : 

A.       .Idministration    expenses    include    supervision, 

Percent  Prodoc+ive  Expenses. 
100     90      80      70      60      SO     40       30      20       10       0 
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foremanship,  business  expenses,  tests  and  experiments, 
rearrangements  and  betterments,  damages  and  liabilities, 
imd  all  overhead  or  fixed  charges. 

Ax.  Auxiliary  expenses  may  be  regarded  as  a  sub- 
division of  administrative  expenses  and  are  those  in- 
curred in  conducting  departments 
which  may  be  dispensed  with  and 
their  service  secured  from  outside. 
Such  are  the  laboratory,  trucking  and 
machine  shop.  Separation  of  this 
kind  of  expenses  is  necessary  to  reach 
a  decision  whether  or  not  the  continu- 
ation of  their  services  is  desirable. 

M.  Maintenance  expenses  are  those 
necessary  to  maintain  the  plant  in  per- 
fect operating  condition  at  all  time, 
and  include  all  labor,  materials  and 
supplies  used  in  maintenance  and  re- 
pair of  property  and  equipment,  but 
do  not  cover  the  expense  of  operating 
upkeep. 

O.  Operating  expenses  are  those 
incurred  for  securing  all  materials, 
supplies  and  labor  directly  and  com- 
pletely used  up  or  transformed  into  CPXA 
finished  product — power  in  one  form 
or  another. 

Each  one  of  these  classes  should, 
of  course,  be  further  subdivided  into 
such  detail  and  separate  items  as  may 
be  warranted  for  the  purpose  of  mak- 
ing an  itemized  analysis  of  expenses, 
allocation  and  measurement  of  waste 
and  derivation  of  the  true  cost  of 
product  and  idle  or  non-productive  ex- 
penses. 

As  has  been  shown  before  (Indus- 
trial Management,  February,  1918), 
rent  and  other  fixed  charges  on  the 
idle  portion  of  the  plant  are  segre- 
gated and  kept,  not  as  a  part  of  the 
cost  of  product  but  as  a  business  loss, 
and  their  relative  magnitude  serves  as 
an  incentive  and  guide  for  the  efforts 
of  the  new  business  department  in  a 
public  utility  company,  while  in  a  fac- 
tory power  plant  such  a  business  loss 
on  the  excess  power  capacity  may  in- 
dicate either  lack  of  work  in  the  man- 
ufacturing department  or  an  original 
overestimation  of  the  power  require- 
ments. A  remed}'  may  be  found  by 
increasing  manufacturing,  by  dispos- 
ing of  the  surplus  power  equipment, 
or  by  selling  power  generated  from 
otherwise  idle  equipment.  The  writer 
has  had  experience  along  such  lines, 
and  the  price  at  which  the  isolated 
plants  were  able  to  furnish  power  to 
outside  customers  was  but  a  fraction 
of  the  usual  public  utility  rates. 

Obviously,  administrative  expenses 
must  be  treated  in  the  same  manner. 
If  an  administrative  organization,  maintained  at  a  cer- 
tain expense  is  capable  of  handling  a  plant  producing  a 
full  output,  half  of  the  output  should  not  bear  a  double 
surcharge,  for  the  consumers  do  not  get  any  additional 
value  from  power  thus  overtaxed.  Similarly,  the  ex- 
penses of  maintenance  remain  nearly  the  same  whether 
the  plant  is  loaded  to  the  safe  full  capacity  or  greatly 
underloaded.      The  simplest  and  most  logical  way  of 


pro-rating  these  expenses  to  productive  and  non-pro- 
ductive groups  is  by  a  percentage  of  actual  output  to 
ihe  predetermined  safe  full  output  of  the  plant.  The 
kilowatt  hour  is  a  convenient  unit  for  an  electric  plant;. 
while  in  a  factoi-y  power  plant  furnishing  a  variety  of 


Table  III 

DETAILS  OF  OPERATING  EXPENSES 

ELECTRIC 


CP 
CPX 

Production 
Steam  Plant 

November,  1913 

Three  IMonths 

Ended  Nov.  30. 

1913 

Amount 

Per 
KWH 

Amount 

Amount 

Per 
KWH 

CPXA 
CPXB 

Operation 

Superintendence 

$177.47 

1,127.70 

106.08 

179.66 

3,395.44 

120.49 

.S.58 

94.85 

182.03 

23.51 

118.03 

De- 
crease 
— or  in- 
crease 
+  of 
average 

of  3 
months 

+  15 

—  22 

—  1 

—  8 
— i84 

—  31 

—  0.3 
+  52 
+  11 

—  4 
+     3 

Total 
decrease 
^69.3 

$486  00 

3,447.80 

320.55 

562.44 

11,638.80 

453.50 

17.28 

125.25 

512.65 

80.03 

345.11 

CPXD 

CPXE 

Damages,  injury  &  lia.  ins. .  .  . 

CPXF 

Fuel 

CPXG 

CPXT 
CPXL 

Insurance  other  than  liability . 

CPXS 
CPXX 
CPX 

Station  sup.  and  expenses .... 
Unclassified  pro.  expenses .... 

Total 

$5,530.84 

.0035 

$17,989.41 

0037 

CPXM-B 

Maintenance 

'  21.72 

.2? 

98.09 

'  94.95 

7.27 

1.6C 

1.82 

216.83 

1.36 

.92 

11.90 

11.27 

1.00 

•28.53 

1.53 

-I-S53 

2.07 

115  96 

.28 

398.68 

.06 

.99 

355.53 

21.38 

2.26 

60.66 

220.14 

29.17 

4.26 

12.50 

13.42 

16.18 

55.74 

1.53 

23.61 

2.24 

CPXM-C 
CPXM-D 
CPXJVI-E 

Buildings  and  their  equipment 
Dams,  canals  and  tail  races. .  . 

CPXM-F 
CPXM-G 
CPXM-H 
CPXM-J 

Produced  gas  equipment 

Eater  wheels,  gates,  gov 

Engines,  turbmes  and  aux 

CPXM-K 
CPXM-L 

Generators  and  exciters 

CPXM-M 
CPXM-N 

Transformers  in  power  station 
Station  meters 

CPXM-P 
CPXM-R 
CPXM-S 

CPXM-T 
CPXM 

Coal  storage,  wgt.  and  equip. . 
Ry.  siding  and  coal  trestle. .  .  . 
Machine  tools  and  implements 
Fur.  and  fix.  in  power  station . 

CPXM-U 
CPXM-V 
CPXM-V 

Board,  carfare,  maint.  gang.  ,  . 
Unemployed  labor,  main,  gang 
Unclassified  production  equip . 

Total 

$498.97 

0003 

$1,336.66 

.0003 

Total  production 

$6,029.81 

.00,38 

—$412 

$19,326.07 

.004 

Per  Cent  Operation  to  Total  E.\penses  

Per  Cent  Maintenance  to  Total  Expenses.  .  . 

91.7 

8.3 

93.1 
6  9 

Steam  Generated  Output  for  November 

1.569.830  KW  Hrs  _ 

Daily  Average  Output 

.52,328  KW  Hrs 

Standard  Unit  Cost 

33.7 

Managerial  Cost  Efficiency 

56  Per  Cent 

forms  of  power  the  basic  form  of  power — steam — 
measured,  say,  in  1000  pounds  or  in  b.h.p.  renders  a  fair 
and  convenient  basis  for  determination  of  the  extent  of 
the  utilized  portion  of  the  plant. 

The  chart  of  Figure  41  illustrated  a  few  typical  ex- 
amples of  a  large  proportion  of  the  non-productive 
expenses  incurred  by  power  plants,  partly  due  to  a  lack 
of  work,  partly  to  over-equipment. 
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Table  IIIa 

DETAILS  OF  OPERATING  EXPENSES 

ELECTRIC 


CP 
CPW 

Production 
Water  Plant 

Xoveniber. 
1913 

3  :\Ionths 

Ended  Nov.  30. 

1913 

Amount 

Per 
KWH 

Amount 

Per 
KWH 

CPWA 

OPERATION 

S88.71 
20.28 
97.19 

.29 
68.96 

.87 
5.16 
87.61 
13.45 
15.42 

S186.18 

38.69 

209  83 

.29 

165.77 

1.88 

11.47 

222.01 

41.99 

60.27 

CPWD 
CPWE 

Damages,  injury  and  liability  insurance.  . 

CPWF 

Fuel 

CPWG 

CPWJ 

CPWL 

CPWS 

CPWX 
CPW 

Unclassified  production  expenses 

Total 

$397.94 

.0004 

S937.38 

0005 

CPWTiI-B 

Maintenance 

Sll.14 

1114 

.16 

3.24 

13.56 

.27 

4.16 

3.48 

1.04 

122.96 

.78 

'  10.22 
.87 

S2.95 

39.56 

3.56 

3.24 

*50.34 

.98 

9.55 

3.52 

9.17 

124  50 

5.54 

.09 

.08 

.  1.88 

24.04 

.87 

11.11 

CPWH-C 
CPA\TV1D 

Buildings  and  their  equipment 

CPWM-E 

CPWM-G 

CPWM-H 
CPWM-J 
CPWM-K 

Engines,  turbines  and,  auxiliaries 

CPWM-L 

CPWTVI-M 

CP^VM-N 

COPWIVI-P 
CPWM-S 

Coal  storage  and  freight  equipment 

CPWTM-T 

CP^^^^I 

Furniture  and  fixtures  in  power  station .  . 

CPWM-U 
CP\ATM-V 

Board,  carfare,  maintenance  gang 

Unemployed  labor,  maintenance  gang. . .  . 

Total 

S171.88 
S569.82 

.0002 
.0006 

S190.30 
SI, 127. 68 

0001 

Total  Production 

0006 

CPWS 

87.61 
13.45 
15.42 

222.01 
41.99 
60.27 

CPWOC 
CPW 

Unclassified  production  expenses 

Production  overhead 

be  better  paid.  W'hh  improved  human 
relations  better  methods  of  firing  and 
care  of  boilers  should  be  devised  to 
reducing  coal  consumption  materially, 
and  at  the  same  time  the  maintenance 
expense  which  is  temporarily  high, 
due  to  a  rundown  condition  of  the 
plant,  will  gradually  be  lowered  as 
periodic  inspection  and  scheduled 
overhauling  are  inaugurated. 

Referring  now  to  Table  II,'  the 
monthly  expense  statement  of  a  rail- 
way plant,  it  may  be  fitting  to  state 
that  this  report  was  accompanied  by 
the  following  note : 

The  cost  of  production  at  the  power 
plant  for  July,  the  first  month  of  opera- 
tion in  the  second  year  under  the  new 
mode  of  management,  was  0.48345  cent 
per  k.w.b.  For  the  month  of  July  one 
year  ago  the  cost  was  0.558  cent  per  k.w.h. 
The  saving-  of  14  per  cent,  or  about  $85,000 
on  an  annual  basis  was  accomplished  with- 
out physical  improvement  of  any  kind. 

In  other  words  the  managerial  effi- 
ciency was  improved  within  a  vear 
from  63.5  per  cent,  to  89  per  cent, 
while  the  operating  cost  efficiency  for 
the  month  illustrated  was  90  percent, 
compared  with  the  standard  cost. 

The  cost  record  Tables  III  and  IIIA 
can  be  studied  in  connection  with  the 
standard  cost  curves  reproduced  in 
Figures  ^7  and  38.  In  this  connection 
It  might  be  of  interest  to  note  that  ac- 
complishment of  such  high  cost  effi- 
cieiicy  by  the  plants  of  this  public 
utility  _  company  permitted  a  revision 
of  their  rates  and  resulted  in  a  verv 
material  reduction  to  the  consumers 
with  correspondingly  increased  net 
revenue  of  the  companv. 

(To  be  concluded.) 


.Daily  Average  Output 29,926  KW  Hrs. 

;Labor 35  Per  Cen. 

Standard  Unit  Cost , 000345 

■Cost  Efficiency 86.3  Per  Cent 

'Output  by  Water  Wheels.  November 897.770  KW  Hrs..  35  Per  Cent 


-Total  Coal  Used 

.Total  Steam  Generated  . . 
'Average  Boiler  Efficiency . 


1910  Ton 

24,212.299  Lbs 
51.2  Per  Cen 


For  the  sake  of  a  brief  review  of  the  use  of  cost  data 
thus  compiled,  three  monthly  cost  summaries  are  re- 
produced from  three  different  power  plants.  Table 
r  shows  a  report  of  a  factory  power  plant  running  at  a 
low  boiler  efficiency  (51.2  per  cent.)  and  greatly  under- 
loaded, over  60  per  cent,  of  the  power  capacity  being 
idle.  Another  peculiarity  is  a  too  low  payroll  due  to  a 
shortage  of  men,  as  well  as  a  too  low  wage  rate  at 
which  no  good  men  can  be  had.  Comparing  the  actual 
cost  with  the  predetermined  standard  shows  that  the 
managerial  efficiency  is  about  90  per  cent.,  while  the  ef- 
ficiency of  the  operating  end  is  only  87.3  per  cent.  The 
thermal  efficiency  of  the  boilers  was  51.2  per  cent,  yet 
the  commercial  economy  is  71.5  per  cent.,  since  the 
standard  thermal  efficiency  determined  for  the  boiler 
plant  was  71.5  per  cent,  as  the  best  possible  long  aver- 
age performance. 

From  this  analysis  the  problem  before  the  manage- 
ment shows  in  a  concrete  form :  To  save  $20,000  per 
year,  additional  men  must  be  employed  and  all  should 


We  have  not  yet  reached  the  point 
where  we  can  standardize  the  wage 
rates  for  all  classes  of  labor,  but  I 
may  say  that  through  the  influence  of 
the  Employment  Sendee  of  the  De- 
partment of  Labor  that  common  labor  has  been  brought 
very  inuch  nearer  to  a  standardization  than  what  it  was 
when  the  Employment  Service  took  hold  of  the  problem 
a  few  months  ago,  and  it  is  becoming  more  nearly  sta- 
bilized as  a  result.  We  have  not,  however,  as  yet  solved 
the  problem  of  standardizing  and  stabilizing  wages.  W'e 
are  simply  working  upon  it. 

We  will  have  to  be  guided  to  a  considerable  extent  by 
exjierieiice.  Our  experience  in  othei  lines  thus  far 
has  demonstrated  that  it  is  an  advantage  to  have  a  single 
uniform  rate,  notwithstanding  the  variations  in  the  cost 
(if  living.  A  wage  rate,  for  instance,  for  common  labor 
at  35  cents  an  hour  in  a  small  town  in  the  interior  has 
a  very  much  greater  purchasing  power  for  all  of  the 
things  that  go  into  the  cost  of  living  than  35  cents  an 
hour  in  the  city  of  New  York,  but  if  we  were  to  stand- 
ardize on  the  basis  of  the  cost  of  living  in  each  corri- 
munity  there  would  still  be  an  unrest,  and  a  very  seri- 
ous unrest. — Hon.  W.  B.  Wilson,  Secretary  of  Labor. 
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In  his  professional  zi'ork  as  an  industrial  engineer, 
business  counsellor  and  executive,  the  author  has  taken 
advantage  of  the  opportunity  to  observe  critically  a 
large  number  of  persons  in  their  several  occupations. 
Furthermore,  he  has  made  a  careful  study  of  the  best 
that  is  known  on  the  subject  of  character  analysis,  and 
has  greatly  ex-tended  the  success  of  his  ozvn  efforts  in 
bettering  industrial  organizations  by  using  this  knowl- 
edge in  selecting  persons  according  to  their  aptitudes 
as  indicated  by  observed  characteristics.  The  subject 
of  character  analysis  has  been  conjured  with  by  theo- 
rists and  inexperienced  charlatans.  But  many  indus- 
trial executives  reali.':e  that  there  is  a  definite  ability 
and    a    real    art    in    judging    men.      Mr.    Parsons    has 

HOW  do  you  determine  what  kind  of  work  a  man 
can  best  do?    What  are  your  methods,  not  alone 
in  hiring  but  in  classifying  employees? 
Of  the  people  of  your  acquaintanceship,  how  many  do 
you  feel  have  really  found  themselves — are  in  the  work 
for  which  they  are  best  adapted  and  are  really  success- 
ful?   Talking  with  other  people,  and  judging  their  suc- 
cess in  life,  one  cannot  fail  to  feel  they  lack  deep  inter- 
est in  their  work  and  that  dissatisfaction  and  discourage- 
ment are  very  gen- 
eral.     Now   and  « 
then    we    meet    a 
person  who   is 
happy    and   joyous 
in    his    work,  who 
is     a     success     in 
every  way,  but  he 
is    so    rare   that    it 
seems   almost   safe 
to  say  that  he  does 
not  represent  more    n 
than  five  per  cent. 

of  the  population.  Observation  leads  us  to  believe  that 
the  great  majority  of  persons  have  secured  their  pres- 
ent positions  through  circumstances  rather  than  apti- 
tude. The  history  of  almost  every  man  reveals  a 
stumbling,  groping  search  for  his  own  kind  of  work,      classes  of  lathes.     Each  kind  of  lathe  is  adapted  to  its 


We  have  been  in  the  habit  of  placing  great  value  upon  previous 
experience  when  hiring  and  selecting  employees.  Why  have  we  dis- 
regarded natural  aptitude?  Probably  it  is  because  it  is  difficult  to 
determine  from  observed  characteristics.  But  is  it  not  fair  to  be- 
lieve that  fitness  for  a  given  kind  of  work  should  be  graded  in  an 
ascending  scale  thus  (i),  experience;  (2),  aptitude;  (3),  aptitude 
and  experience 


adapted  tliis  art  in  solving  problems  of  industrial  and 
business   organization. 

Mr.  George  K.  Parsons  lias  served  in  many  industries 
and  in  every  rank  from  apprentice  to  president.  His 
technical  education  was  obtained  at  Cornell,  which 
conferred  upon  him  the  degree  of  mechanical  and 
electrical  engineer.  For  many  years  he  has  been  in 
consulting  and  executive  work  in  industry,  and  is 
founder  of  the  G.  K.  Parsons  Corporation,  engineers 
and  business  counsellors,  which  renders  counsel  on 
industrial  and  business  problems.  In  addition  he  is  an 
officer,  administrator  and  advisor  in  several  corpora- 
tions and  private  enterprises.  Perhaps  his  greatest 
success  lies  in  his  ability  to  understand  men. 

one  can  recognize  a  Ford  from  almost  any  angle  and 
regardless  of  its  color  or  such  special  features  as  may 
have  been  added.  You  recognize  it  although  it  is  camou- 
flaged with  a  home-made  truck  body,  or  even  though  it 
has  no  body  at  all.  More  than  that,  you  know  exactly 
the  kind  of  work  a  Ford  c^n  do.  In  other  words,  you 
know  the  work  to  which  a  Ford,  as  compared  with  other 
cars,  is  best  adapted.  If  you  were  trying  to  purchase 
heavy  trucking  equipment  you  would  not  buy  a  Ford. 

Why  ?  Because  you 
know  it  is  n  o  t 
adapted  to  this 
work,  and  yet  it  is 
marvelous  how 
much  a  "flivver" 
can  carry  and  also 
how  much  it  can 
drag  behind  in  a 
trailer.  The  re- 
ports  that  you 
might  get  from 
users  of  Fords  as 
trucks  would  give  them  a  very  good  account,  yet  you 
know  they  are  not  the  kind  of  machine  you  want  for 
heavy  hauling. 

If  you  have  a  machine  shop,  you  know  the  different 


The  method  adopted  by  practically  every  employer  in 
determining  the  aptitude  of  employees  is  based  upon 
their  experience,  yet  this  experience  has  usually  been 
gained  in  a  line  to  which  the  worker  was  poorly  adapted. 
Therefore,  the  value  of  such  records  is  minimized,  and 
we  cannot  but  feel  how  unwise  it  is  to  hire  and  locate 
employees  solely  on  the  strength  of  their  past  experi- 
ence Tust  because  a  man  may  have  done  a  certain  kind 
of  work  for  a  certain  number  of  years  in  a  fairly  satis- 
factory manner  is  no  indication  that  it  is  the  best  line 
for  him.     Very  often  he  is  not  adapted  to  his  work. 

Do  You  Determine  Requirements  for  Jobs? 

Have  you  ever  definitely  set  down  the  requirements 
that  a  man  should  have  for  each  particular  job  in  your 
business?  Have  you  ever  analyzed  the  mental  and 
physical  characteristics  that  a  man  must  possess  in  or- 
der to  fulfil!  these  requirements? 

Would  you  not  know  a  Ford  when  you  saw  one? 
There  are  hundreds  of  kinds  of  automobiles,  vet  anv 


particular  kind  of  work,  and  when  you  buy  a  lathe  you 
buy  one  to  suit  particular  requirements.  You  study 
these  in  detail,  analyzing  carefully  the  kind  of  work 
you  have  to  do,  and  then  pick  the  kind  of  machine  which 
is  best  fitted  to  do  that  work. 

Do  you  use  half  as  much  discrimination  in  utilizing 
labor?  There  is  a  greater  difference  between  men  than 
between  classes  of  machines,  vastly  greater,  yet  are  you 
as  keen  about  selecting  and  utilizing  men  as  you  are 
about  picking  out  automobiles  or  machine  tools?  Verj- 
few  employers  can  answer  "Yes"  to  this  question. 

How  do  you  recognize  a  Ford  from  any  other  car? 
Is  it  not  by  the  little  earmarks,  such  as  the  radiator  cap, 
the  front  view  of  the  radiator,  the  rear  axle,  or  what  not, 
that  sticks  in  your  mind?  And  yet,  do  you  recognize 
the  earmarks  of  men  ?  Even  though  you  know  that  men 
are  not  so  much  alike  as  standard  manufactured  prod- 
ucts, yet  do  you  recognize  their  characteristics  and  pos- 
sibilities from  their  distinguishing  marks  without  being 
deceived  or  confused  b\-  appearances  or  representations? 
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Some  Thi.vgs  You  Would  axd  Would  Not  Do 

You  would  not  hire  a  reticent  "high-brow"  as  sales- 
man, or  a  professional  "crook"  as  cashier.  You  would 
not  use  a  man  who  was  deficient  in  ordinary  mathematics 
or  calculation  as  an  auditor.  An  auditor  would  not  be 
a  very  efficient  lathe  hand ;  you  would  rather  have  a  dex- 
terous, observing  fellow.  You  would  put  a  careful, 
cautious  man  in  charge  of  your  engine  room. 

An  employer  recentl)-  complained  that  he  had  repeat- 
edly met  with  failure  in  getting  an  operator  for  a  tabu- 
lating machine  because  of  the  monotony  of  the  work. 
When  the  writer  asked  him  whether  he  had  determined 
in  advance  whether  the  person  could  endure  monotony 
or  not,  he  stated  that  he  had  not,  but  that  his  method 
was  simply  to  hire  one  man  after  another,  educating 
each  at  an  expense  of  from  $ioo  to  $250,  keeping  him 
until  he  discovered  tliat  he  was  no  longer  able  to  keep 
his  interest  in  routine  work,  and  left.  How  much  cheap- 
er it  would  have  been  to  have  these  employees  selected 
by  an  expert  in  studying  men,  and  how  much  discour- 
agement would  have  been  spared  both  employer  and  em- 
ployees. 

Though  a  man  may  have  two  good  eyes,  he  may 
not  be  an  observer;  though  he  may  have  two  good 
ears,  he  may  not  be  attentive.  Some  men  analyze, 
some  reason,  some  remember,  some  obey,  some  have 
initiative,  some  jump  at  conclusions.  Why  not  know 
vour  man  before  he  costs  you  too  much?  Why  not 
capitalize  his  characteristics?  The  employer  of 
labor  can  never  attain  the  highest  possible  results 
until  every  employee  is  doing  his  best.  This  is  not 
possible  unless  each  employee  is  in  the  work  he  is 
best  adapted  to  and  where  he  is  the  best  satisfied. 
It  is  the  function  of  the  executive  to  see  that  every 
bit  of  material  and  equipment,  and  every  individual 
as  well,  are  used  efficiently ;  that  the  round  pegs  are 
put  in  the  round  holes.  These  changes  must  be  made 
slowly,  but  you  certainly  ought  to  catalog  each  man 
as  carefully  as  you  do  your  machinery,  and  hire  each 
new  man  by  these  accurate  methods.  Remember,  we 
do  not  say  that  experience  is  of  no  value,  but  experi- 
ence is  of  far  less  value  than  aptitude  coupled  with 
experience.  If  you  hire  a  man  on  his  recorded  experi- 
ence, you  are  using  a  poor  indicator  of  his  real  ability, 
unless  j-ou  know  that  he  has  found  himself. 
The  Value  of  Aptitude 

It  is  a  common  experience  that  a  worker  put  on 
unfamiliar  work  will  often,  in  a  very  short  time, 
become  far  more  proficient  than  others  who  have 
been  doing  this  particular  work  all  their  lives.  You 
have  seen  this  occur  man\-  times.  The  writer's  in- 
dustrial experience  has  been  filled  with  observations 
of  this  kind.  And  if  it  occasionally  happens  that  the 
shifting  of  men  brings  such  marvellous  results,  why 
not  do  this  shifting  scientifically?  Why  not  use  men 
as  wisely  as  you  buj-  and  use  machines?  The  im- 
portance of  this  is  more  forcibly  shown  when  we 
consider  the  ordinary  business  in  which  the  annual 
payroll  amounts  to  the  value  of  the  plant  and  equip- 
ment. With  money  at  six  per  cent.,  the  payroll 
amounts  to  16^  times  the  value  of  the  plant  as  a 
capitalized  proposition,  or  looking  at  it  another  way, 
the  amount  spent  on  the  payroll  would  pay  the  in- 
terest on  the  money  which  would  furnish  a  plant  16 
times  greater  than  the  one  you  have.  Looking  at  it 
still  another  way,  you  spend  only  six  per  cent,  as 
much  for  your  plant  as  you  do  for  your  payroll  an- 
nually, and  yet  you  undoubtedly  devote  a  greater  amount 
of  expert  attention  to  the  details  of  your  plant  and 
equipment  than  to  vour  individual  men. 


Anyone  can  see  the  difference  between  a  big  burly 
man  and  a  frail  girl.  A  great  many  people  can  tell 
the  dift'erence  between  a  strong  and  a  weak  face,  but 
the  keen  observer  can  go  much  further  and  from 
careful,  detailed  observation  of  facial  characteristics, 
mental  reactions  and  a  study  of  the  body  and  its 
bearing,  tell  very  accurately  the  main  and  minor 
features  of  mind  and  will  which  go  to  make  up  the 
personality  of  an  individual.  To  the  professional 
observer  with  a  trained  analytic  mind,  people's  abili- 
ties are  as  readily  identified  and  classified  as  you 
classify  and  segregate  the  various  capabilities  ot  au- 
tomobiles and  machines  that  you  see. 
A  Few  Occurrences 

A  few  years  ago  a  plant  required  a  sales  engineer 
for  an  emergency  and  the  writer  picked  a  man  from 
the  superintendent's  office.  This  man's  experience 
had  started  in  the  shop  as  messenger  boy,  taking  him 
through  the  various  workman,  clerical  and  foreman- 
ship  steps  until  he  had  finally  become  assistant  su- 
perintendent. He  was  handicapped  by  a  brogue  and 
had  no  selling  experience.  Though  he  had  all  these 
handicaps  and  lack  of  experience,  he  successfully 
closed  the  two  important  contracts  which  had  caused 
the  emergency  and  later  became  sales  engineer. 

Another  plant  needed  a  superintendent  and  the 
writer  made  a  careful  study  of  available  material, 
finally  locating  a  young  man  who  was  working  in  the 
laboratory,  who  later  substantiated  the  judgment  of 
the  writer  and  became  a  great  success  as  a  superin- 
tendent and  plant  manager. 

If  you  have  had  children,  you  have  had  a  similar 
problem  brought  very  forcibly  to  your  attention. 
One  of  your  boys  liked  electricity  and  thought  he 
would  become  an  electrical  engineeer.  His  brother 
was  an  omniverous  reader  of  history  and  his  mother 
had  fond  hopes  of  seefng  him  become  a  college  pro- 
fessor. _  Many  a  long  and  serious  discussion  vou  had 
regarding  their  future,  wondering  whether  the  youth- 
ful tastes  were  true  indicators.  Then  vou  saw-  them 
groping  around,  studying  this  and  tha't,  getting  dif- 
ferent positions.  Perhaps  the  would-be  electrician 
finally  made  a  success  as  a  superintendent  of  a  cotton 
mill,  while  the  other  became  a  salesman. 

H.WE  You  THE  Maximum  Training  for 
Your  Own  Work? 

If  you  yourself  throughout  your  whole  life  had 
known  positively  that  you  were  to  occupy  your  pres- 
ent position,  would  you  not  now  be  far  more  cap- 
able? You  w^ould  not  have  wasted  your  time  trying 
this  job  and  that  at  work  which  you  positively  know 
would  not  lead  you  toward  your  goal.  Unless  you 
are  a  most  fortunate  individual,  you  can  look  back 
on  your  life  and  see  many  years  practicallv  wasted  in 
work  which  benefited  you  little  and  contributed  very 
little  to  your  real  success.  If  someone  had  analyzed 
you  or  your  children  and  had  told  you  the  control- 
ling capabilities  and  how  to  develop  them,  you  would 
have  been  spared  a  great  deal  of  lost  time  and  dis- 
couragement. 

You  know  many  moderately  successful  men  who 
have  risen  in  spite  of  early  groping,  yet  the  ones  who 
are  most  successful  are  those  who  made  each  choice 
most  fortunately.  Here  and  there  are  successful  men 
who  have  ri.sen  by  sheer  energy  and  predilection.  It 
is  the  few  who,  by  predilection,  circumstance  or  acci- 
dent have  found  themselves  early  in  life  that  we  look 
upon  as  being  the  most  successful.  The  wisest  em- 
[  loyer  sees  that  each  employee  is  analyzed  and  given 
an  opportunity  to  become  as  successful  as  he  can. 
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The  manufacture  of  munitions  has  shoiun  nic  cxtrniw 
importance  of  gages.  But  not  ahvays  have  the  funda- 
mental principles  of  gage  design  been  followed,  partic- 
ularly in  determining  the  tolerances  for  limit  gages. 
This  inticle  is  helpful  as  it  lays  dozvn  simple  rules  for 
these   calcuiatiuns. 

N  considering  gages  it  must  be  constantly  borne  in 
mind  tliat  they  are  a  direct  opposite  of  the  cut- 
ting tool.  The  tool  removes  stock  and  leaves 
a  surface.  The  gages  perform  no  work  themselves, 
but  check  work  already  done. 

The  tool  does  only  one  thing;  the  gages  must  over- 
see everything  and  overlook  nothing. 

As  one  weak  link  may  break  a  long  chain,  so  in 
manufacturing  a  complicated,  interchangeable  part, 
any  operation  not  completely  controlled  by  its  gages 
may  utterly  disrupt  production  or  cause  interminable 
delay  in  getting  started. 

The  following  are  some  of  the  more  frequent  trou- 
bles experienced  with  gages : 

I.  Each  individual  gage  must  tell  a  true  story.  If 
it  is  to  be  used  by  inexperienced  girl  inspectors  it 
must  also  be  as  near  fool-proof  as  possible.  Many 
gages  give  a  false  reading  by  attempting  to  cover  too 
many  points,  particularly  on  the  "NO  GO"  end. 

A  simple  example  is  a  gage  for  a  square  hole.  See 
Figure  i.  A  common  style  of  gage  for  this  hole 
would  be  similar  to  gage  A,  a  double-ended  plug,  one 
end  having  the  minimum  and  the  other  the  maxi- 
mum size  of  the  hole.  A  square  hole  within  these 
limits  will  accept  the  "go"  and  refuse  the  "no  go" 
end,  and  so  also  may  an  oblong  hole,  a  diamond 
shaped  hole,  or  even,  in  an  extreme  case,  a  round 
hole,  which  is  absurd. 

Much  better  gages  for  this  purpose  are  a  double 
ended  width  gage  and  a  single  ended  square  plug, 
such  as  gages  B  and  C.  The  square  plug  has  the 
minimum  size  and,  if  it  enters,  the  hole  is  then  at 
least  large  enough.  The  thin  width  gage  has  on  one 
end  the  maximum  distance  between  opposite  sides 
of  the  square.  If  this  will  not  enter,  then  the  hole  is 
not  too  large  in  any  one  dimension,  and  consequent- 
ly is  acceptable.  The  "go"  end  of  the  width  gage 
is  used  when  the  square  plug  will  not  enter,  and  in- 
dicates which  dimensions  are  below  size,  or  whether 
the  plug  is  hanging  up  on  corners,  etc. 

The  "No  Go"  part  of  a  gage  should  check  only  one 
dimension.  When  it  attempts  to  check  more  than 
one  it  is  evident  that  should  any  one  of  the  several 
dimensions  be  correct,  the  part  would  refuse  the 
gage  the  same  as  though  all  the  dimensions  were 
within  the  established  limits. 

2.  The  gages  at  each  operation  should  tell  the 
whole  story.  Under  certain  conditions  parts  may 
meet  all  the  gages  assigned  and  yet  be  troublesome 
at  a  later  point  or  on  the  assembling  floor.  If  each 
gage  tells  a  true  tale  and  the  tolerances  are  properly 
computed,  then  a  careful  investigation  will  usually 
show  that  at  least  one  operation  is  not  completely 
controlled  by  its  gages. 


.\ir.  .\\.  i.'uuglas  Demarest  after  completing  his  tech- 
nical education  took  the  graduate  student  apprentice- 
ship course  of  the  Wcstinghouse  Electric  &  Manufac- 
turing Company,  completing  that  in  1915.  He  is  noTV 
production  and  industrial  engineer  zi'ith  the  New  Eng- 
land U'estinghousc  Company  at  Springfield,  Mass. 

A  case  of  this  kind  is  a  part  similar  to  Figure  2,. 
having  several  dimensions,  each  of  which  is  given 
definite  limits.  When  these  dimensions  are  gaged 
separately  it  is  possible  for  every  one  of  them  to 
be  within  the  prescribed  limits,  and  yet  for  the  part 
to  give  trouble  at  assembling.  In  this  particular 
case   a   combination    gage   similar   to   the   part  with 
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FIG.       I.      G.\GE    FOR    SQU.'iRE    HOLE 

which  this  must  assemble  will  assure  that  a  part 
meeting  this  combination  gage  and  having  each  of 
its  dimensions  within  the  given,  tolerances  will  be 
satisfactory. 

Examples  of  incomplete  gaging  are  innumerable. 
Bar  stock  cut  to  proper  length  for  machining  will 
not  clean  up  unless  the  ends  are  square,  j-et  how 
much  labor  and  material  has  been  lost  because  the 
cutting-oft"  department  used  only  the  length  gage 
and  did  not  also  use  a  square. 

In  drilling  holes  through  material  of  any  consider- 
able thickness,  both  ends  of  the  holes  must  be 
checked,  for  though  the  holes  may  start  properly 
they  are  liable  to  be  out  of  location  when  they  get 
through  to  the  other  side.  If  both  ends  are  gaged 
the  operator  will  learn  to  control  the  cut  or  get  an- 
other job. 

Errors  of  this  nature  are  perhaps  the  most  per- 
sistent and  vexatious  experienced  in  manufacturing- 
interchangeable  parts.  They  are  errors  of  omission- 
rather  than  of  commission,  and  therefore  extremely 
difficult  to  locate  and  overcome. 

3.   .-MI   of  the  points  gaged  at  any  one  operation! 
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':     2.        EXAMPLE     OF     GAGE 
WITH    DEFIXITE    LIMITS 


must  lie  within  the  control  of  that  operation.  Can 
vou  imagine  anything  more  discouraging  to  a  work- 
man than  to  adjust  his  machine  painstakingly,  com- 
plete a  tray  of  work,  and  then  find  that  a  large  per- 
•centage  of  the  pieces  must  be  scrapped?  To  have  one 
piece  perfect  and  the  next  'wa\-  beyond  the  gage  limits, 
ooth  off  the  same  machine  and  at  the  same  cutting? 

In  Figure  3  is  shown  an 
•example  of  this  error.  Here 
is  a  flat  piece  with  a  recess 
cut  into  the  top.  In  making 
this  cut  the  part  would  usu- 
-ally  rest  on  its  bottom  sur- 
face, yet  the  simplest  and 
perhaps  the  most  likely  gage 
would  measure  from  the  top 
surface.  Any  variation  in 
the  thickness  of  the  piece 
would  endanger  its  meeting 
this  depth  gage,  although  the 
thickness  is  entirely  beyond  the  control  of  the  last  op- 
■erator.  If  the  machine  is  adjusted  to  cut  properly  on  a 
part  that  is  near  the  minimum  thickness  and  the  next 
part  is  up  to  the  maximum,  the  cut  will  be  much  deeper 
and  possibly  beyond  the  limit  of  the  gage. 

One  peculiar  danger  in  this  condition  lies  in  the 
fact  that  with  great  care  a  moderate  production  may 
Tje  maintained 
without  serious 
loss.  In  the  exam- 
ple shown  in  Fig- 
ure 3,  the  work- 
man who  establish- 
es the  thickness 
.and  the  one  who 
makes  the  recess 
■cut  ma\",  by  close 
•cooperation,  a  r  - 
range  their  v.ork 
so  that  the  result 
will     come     within 

the  limits  of  the  gage.  When,  however,  production  in- 
creases, and  especially  when  a  night  shift  is  started,  this 
close  cooperation  is  lost.  The  width  now  varies  the  full 
limit  of  the  gage,  and  the  operators  cutting  the  recess 
begin  to  lose  time  and  patience,  while  production  be- 
comes seriously  impaired. 

The  worker  is  unjustly  penalized  and  production 
is  on  an  uncertain  footing  when  one  operation  is  de- 
pendent for  its  success  on  the  accuracy  of  another 
operation  not  performed  at  the  same  time  or  under 
the  same  control. 

4.  The  operator  should  be  allowed  the  full  limits  of 
Tiis  gages.  In  munition  works  the  limits  on  the 
finished  parts  are  specified  and  are  not  within  the 
control  of  the  manufacturer.  The  operations  and 
€quipment  must  be  laid  out  to  meet  these  estab- 
lished conditions.  Unless  the  manufacturer  appre- 
ciates that  every  cut  will  vary  independently  of 
«very  other  cut,  and  allows  for  this  variation,  he  may 
be  compelled  to  resort  to  the  subterfuge  of  '"pre- 
ferred tolerances."  In  other  words,  give  an  operator 
a  gage  with  o.(X)5-inch  tolerance  and  tell  him  to 
"work  to  the  high  side."  This  is  an  absurdity,  nulli- 
fying at  once  the  object  and  purpose  of  limit  gages. 
Provided  the  limits  set  by  the  Government  are  with- 
in reason,  it  is  nearly  always  possible  through  care- 
ful study  to  give  every  operation  definite  workable 
tolerances. 

In  a  way  the  computing  of  tolerances  is  a  special 
branch   of  mathematics,  which,  for  lack  of  a  better 
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name,  might  be  termed  "the  study  of  variables  with- 
in limits."  It  is  controlled  by  a  few  simple  rules  that 
are  almost  self-evident,  though  apparently  often  dis- 
regarded. Some  of  these  rules  may  be  given  as  fol- 
lows : 

Rules  for  Tolerances 
Rule  I.  An};  dimension  comprising  two  or  more 
dimensions,  each  of  which  may  vary  within  certain 
definite  limits,  will  be  subject  to  a  possible  variation 
equal  to  the  sum  of  the  variations  of  all  the  com- 
ponent dimensions. 

A  H-  a'  E  -t-  b'  C  -+-  c' , 


-Maximum  overall  length  =  X  +  x'  =  A  ~  a  ^  B  +  V  -r  C  +  c 
Minimum  overall  length  =  A'  —  x' ^  A — a  +  B  —  b' -r  C  —  c 
Possible     variation     or 

tolerance     ^2x'        ^2a'         -r  2b'         +  2c' 

Mean  overall  length  =  X  =  A+B-^C 
y2  maximum  +  minimum. 

Rule  2.  When  an  overall  dimension  and  all  but 
one  of  the  component  dimensions  are  assigned  defi- 
nite limits,  the  possible  variation  of  the  remaining 
component  is  equal  to  the  sum  of  the  tolerances  of 
the  other  components  plus  the  tolerance  of  the  over- 
all dimension. 


A  ±  a' 

X±x' 

C±c' 

-* 

D  ±d' 

>■ 

Maximum    length    of    re- 
maining component   .  ..^X~x'^{D-\-d') — (/4 — a')  —  (C — c') 
Minimum    length    of    re- 
maining component   ...=.\' — x'^{D — d')  —  {A~-a')^{C-\-c') 

Removing   parenthesis,    first ^X-{-x'^D+d' — A-\-a' — C-\-c' 

Removing  parenthesis,  second... ^.Y — x'^D — d' — A — a — C — c 
Possible  variation  or  tol- 
erance    =:  2.r'     ^    2d'      -\-    2a'      -\-      2c' 

Mean  length  =;  J/j  (max- 
imum -\-  minimum)....^  .Y  =  Z?  —  A  —  C 
A  practical  application  of  these  two  rules  is  that 
tolerances  should  never  be  given  to  all  the  dimen- 
sions forming  a  closed  circle  unless  the  tolerance  on 
some  one  dimension  is  equal  to  the  sum  of  the  toler- 
ances on  all  the  other  dimensions. 

Another  application  is  that  w^hen  a  dimension  is 
obtained  by  several  independent  cuts,  the  limits 
given  to  these  cuts  must  be  such  that  the  sum  of 
their  tolerances  is  equal  to  or  less  than  the  allowable 
tolerance  on  the  resultant  dimension. 

Rule  3.  The  amount  of  stock  left  by  a  roughing 
cut  for  removal  by  a  finishing  cut  is  never  a  definite 
amount,  but  a  variable  with  a  possible  range  equal  to 
the  sum  of  the  tolerances  of  the  rough  and  the  finish 
cuts. 


.•K  ±  a' 

^  1 

' 

"■ '  '"'■IB 

B  ±  b'                    ^  1       „          , 

^        ^      ^V    ^  A        -' 

Maximum  amount  left  for  finish  cut  ^X-\-x'  =:{A-\-a')  —  (B — fc') 
Minimum  amount  left  for  finish  cut  ^X — x'=(A — a)  —  {B-\-h') 

Removing  parenthesis,  first  z=X-\-x'=:  A-\-a'  —  B-\-b' 

Removing  parenthesis,   second =-Y — .v':=  A — a    —  B — b' 

Difference    between    maximum    and 

minimum     =  2.1'     =    2a'       -f-    2^' 

Mean  depth  of  finish  cut,  ]/<  (max- 
imum   -f-    minimum)     =   X       ^=    A       —   B 

It  is  SO  usual  to  say  "leave  on  0.015  inch  for  a  finish 
cut"  that  many  engineers  overlook  the  fact  that  the 
amount  removed  by  this  finish  cut  will  more  likely 
\ary    from    .005    to    .023    inch.      This   is  an    especialh- 
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serious  error  when  some  other  point  is  related  to  the 
rough  surface,  and  then,  when  the  finish  cut  is  made 
is  assumed  to  bear  the  same  rchition  to  the  finished 
surface. 

Possible  modifications  of  these  rules  are  legion, 
yet  practically  all  gaging  problems  can  be  solved  by 
the  application  of  these  three.  These  in  turn  are  all 
based  on  one  great  principle,  namely,  "whenever  a 
dimension  is  determined  by  two  or  more  elements, 
it  is  subject  to  a  variation  equal  to  the  sum  of  the 
variations  of  all  the  elements  concerned." 

The  importance  of  gaging  has  long  been  recog- 
nized in  this  country.  With  the  war  has  come  the 
need  of  not  only  making  duplicate  parts,  but  of  mak- 


ing them  in  accordance  with  prescribed  limits  and 
specifications.  The  experiences  of  the  last  few  years 
have  brought  home  to  most  manufacturers  of  ma- 
chine-shop products  a  realization  of  the  difficulties 
attendant  upon  analyzing  these  requirements;  estab- 
lishing the  locating  points  and  sequence  of  oper- 
ations ;  and  designing  gages  to  control  in  the  actual 
work  the  methods  determined  in  the  drafting  and 
engineering  departments. 

Only  by  completely  controlling  each  operation 
through  the  correct  use  of  proper  gages  can  manu- 
facturing difficulties  be  localized  and  the  full  talent 
of  the  organization  employed  to  overcome  them  and 
facilitate  production  to  the  fullest  extent. 


OOr 


U:rgani/^or 


rv\Pi<  \  ii  (T 
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Tills  article  is  an  appeal  to  consolidate,  plan  and 
schedule  our  systems  of  local  trucking  for  the  purpose 
of  eliminating  the  tremendous  wastes  that  every  one 
sees  about  us — witness  the  empty,  partially  empty  and 
idle  trucks  in  the  streets  of  any  city.  The  author  ad- 
vocates the  use  of  large  automobile  trucks  with  remov- 
able bodies,  assembling  crates  and  unit  packages. 

Mr.  W.  C.  Nisbet  after  graduating  from  the  Shef- 
field Scientific  School  Jt'd.r  employed  for  ten  years  until 

rHEN  the  railways,  constituting  one  set  of  car- 
riers in  this  country,  asked  for  a  raise  in  rates, 
a  nation  wide  campaign  opposed  it.  Another 
set  of  carriers,  the  truckmen,  have  made  raises  which 
per  ton  amount  to  twice  as  much,  and  hardly  a  murmur 
'  is  heard. 

In  the  latter  case  the  action  is  more  gradual  and 
scattering,  besides,  very  frequently  the  manufacturer  or 
merchant  is  his  ovi'n  truckman  and  the  rates  referred  to 
are  his  own  mounting  costs  of  fuel,  feed,  repairs  and 
labor. 

Why  are  trucking  expenses  so  high  and  are  the  cur- 
rent increases  in  such  expenses  preventable,  are  ques- 
tions of  great  importance  to  American  business. 

It  has  been  estimated  that  the  national  trucking  bill 
per  year  is  as  great  as  the  national  freight  bill,  a  state- 
ment which  does  not  appear  so  far  out  of  reason  when 
v/e  consider  that  many  products  are  trucked  to,  and  later 
from  the  railway  station  to  the  jobbers'  warehouse,  then 
to  the  retailer's  store  and  finally  to  the  consumer's 
house,  totalling  four  handlings  by  truck  to  one  by  rail. 

It  would  be  easy  to  cite  hundreds  of  instances  where 
a  shipment  between  two  nearby  cities  taking  a  freight 
rate  of  $0.20  per  hundredweight  had  four  handlings  by 
truck  at  an  expense  of  $0.10  per  hundredweight  for 
each,  or  $0.40  per  hundredweight  for  trucking  expense. 

Fortunately  for  us,  on  the  other  hand,  we  have  many 
instances  where,  as  in  the  case  of  coal,  there  is  but  one 
truck  movement  from  the  mine  to  the  consumer. 

Trucking  expenses  are  high  because,  parricularly  in 
the  large  cities,  we  are  trucking  immense  quantities  of 
freight  either  without  any  system  at  all  or  with  an- 
tiquated systems  not  worthy  to  be  dignified  with  that 
title. 


1912  by  the  Pennsylvania  lines  U  est  of  Pittsburgh 
doing  construction  and  maintenance  engineering  and 
betterment  work.  From  1912  until  the  present  he  has 
been  connected  with  the  Emerson  Company,  putting 
industrial  engineering  zvork  in  the  textile  mills,  iron 
and  steel  plants,  quarries,  mines  and  industrial  plants. 
For  the  past  year  he  has  been  on  the  staff  of  the  traffic 
vice-president  of  one  of  the  trunk  line  railways  study- 
ing the  possibility  of  using  automobile  trucks. 

Our  L.'iCK  of  Distributing  Organization 

If  we  could  guess  the  thoughts  of  an  intelligent  for- 
eigner, let  us  say  a  visiting  Japanese,  in  this  country  to 
study  American  distributing  systems,  we  could  hardly 
expect  him  to  admire  our  supposed  genius  for  organiza- 
tion, standardization  and  specialization  when  he  views 
the  idle  drays  and  trucks  standing  at  our  large  docks 
and  freight  stations  on  the  North  and  East  Rivers  in 
New  York,  the  Delaware  River  in  Philadelphia,  Water 
Street,  Pittsburgh  and  other  similar  shipping  and  re- 
ceiving stations  in  the  large  cities. 

These  long  lines  of  waiting  drays  and  trucks  consti- 
tue  an  alarming  menace  to  distributing  economy. 

An  analysis  of  the  vehicles  at  a  freight  terminal 
shows  many  one  horse  drays  bringing  small  cases  for 
shipment  and  returning  empty,  thereby  using  practic- 
ally the  wagon  space  at  the  terminal  and  the  same  man 
power  as  the  large  capacity  trucks. 

Wagon  congestion  increases  more  rapidl\  than  the 
increase  in  the  number  of  vehicles,  this  is  due  to  block- 
ades and  complications  at  platform.  Costs  of  trucking 
also  increase  as  congestion  leads  to  delay,  and  delay  to 
more  congestion. 

As  to  the  automobile  trucks,  they,  of  course,  consti- 
tute if  properly  assigned  and  directed  an  economical 
system  of  city  freight  distribution  but  unfortunately 
as  even  the  truck  manufacturers  declare  tliere  is  much 
to  be  desired  in  the  direction  of  more  complete  utiliza- 
tion of  the  equipment  in  use. 

The  criticism  frequently  made  as  to  Government 
trucks,  that  they  are  usually  seen  going  somewhere  in 
a  great  hurry,  empty,  applies  in  some  measure  to  com- 
mercial trucks  as  well. 

As  long  as  trucking  in  the  large  cities  remains  as  un- 
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organized  as  at  present  with  private  concerns  doing 
their  own  trucking,  even  if  their  vehicles  are  idle  or 
empty  one-third  to  one-half  of  their  time,  there  must 
be  great  economic  waste. 

We  may  expect  the  final  solution  of  the  city  deliver}- 
problem  to  take  the  form  of  extensive  trucking  organ- 
izations which  have  cheapened  the  cost  to  individual 
concerns  to  an  extent  which  made  them  glad  to  give  up 
their  own  freight  hauling  outfit. 

Advantages  of  Consolidated  Trucking 

Our  low  freight  rates  would  manifestly  be  impossible 
if  a  multitude  of  individuals  were  engaged  in  the  busi- 
ness of  transporting  freight  say  from  New  York  to  Chi- 
cago. It  is  equally  clear  that  if  the  draying  business  in 
each  large  city  was  consolidated  and  the  most  modern 
methods  of  selection,  assignment  and  use  of  vehicles 
were  adopted,  the  cost  could  be  materially  lowered.  Es- 
pecially so  if  the  concern  suggested  took  the  advanced 
view  of  merchandising  as  exemplified  by  Henry  Ford 
and  his  well  known  product  wherein  the  cost  is  not 
placed  at  the  highest  point  the  trade  will  pay,  but  rather 
at  the  lowest  point  of  profitable  operation.  The  im- 
mense growth  of  the  business  resulting,  gives  a  rapidity 
of  increase  in  profits  very  different  from  the  slow  prog- 
ress of  the  opposite  method. 

Let  us  consider  an  organization  evolved  to  handle 
the  trucking  business  of  a  large  city.  It  would  use  a 
variety  of  vehicles  selected  after  study  and  investigation 
by  that  part  of  its  staff  assigned  to  such  duties,  which 
would  include  high  capacity  electric  trucks  for  short 
hauls  and  frequent  stops  in  selected  parts  of  the  city, 
the  high  speed  lower  capacity  gasoline  trucks  for  longer 
trips  or  hilly  districts,  light  electric  and  light  gas  cars 
each  for  their  selected  tasks,  the  horse  drawn  dray  also 
still  has  a  field  in  the  most  congested  districts  or  where 
bad  roads  or  long  stops  are  impossible  to  avoid. 

Freight  would  be  consolidated  at  trucking  depots  fol- 
lowing collection  by  specified  trucks  over  prescribed 
routes  and  then  and  there  placed  in  removable  bodies 
which  after  loading  would  be  lowered  to  empty  chasses 
and  dispatched  at  favorable  and  predetermined  hours  to 
freight  houses  and  docks.  There,  hoisting  equipment 
would  raise  the  body,  after  which  the  chassis  would 
back  under  another  removable  body  destined  to  the 
trucking  depot  for  a  return  trip.  There  the  large  truck 
body  would  be  quickly  raised,  releasing  the  chassis 
again  and  the  contents  which  might  have  been  made  up 
of  smaller  crates,  or  unit  packages  on  rollers  each  con- 
taining a  collection  of  boxes  for  some  given  firm,  would 
be  redistributed  to  waiting  suspended  bodies,  marked 
for  delivery  to  a  certain  part  of  the  city.  The  whole 
process  being  planned  and  scheduled  and  arranged  so 
as  to  prevent  idle  time  of  equipment  which  is  always 
the  obstacle  to  economical  trucking. 

Each  driver  would  have  a  certain  route  which  would 
be  so  arranged  as  to  require  a  certain  scheduled  time 
depending  on  distance,  number  of  stops,  character  of 
freight,  etc.,  all  determined  upon  after  careful  study  by 
the  company's  staff.  He  would  receive  a  fixed  weekly 
pay  plus  a  bonus  for  making  the  schedule,  to  be  further 
afiFected  by  the  up-keep  and  gasoline  or  current  con- 
sumption of  the  vehicle  assigned  to  him. 
Use  of  the  Night  Hours 

The  consolidating  of  freight  at  trucking  depots  and 
at  freight  terminals  should  be  done  at  night  as  also 
should  he  the  hauling  between  these  points,  thus  al- 
lowing the  most  complete  use  of  the  equipment  and 
thereby  taking  in  full  the  advantage  of  tfucks  over  ani- 
mals in  the  matter  of  freedom  from  rest  periods. 

Its  own  repair  shops  would  do  all  repair  work  for 
this  trucking  concern  with  regular  schedule  for  over- 
hauling the  trucks  one  after  another.     Rej)a!r  methods, 


times  and  costs  could  then  be  standardized  and  com- 
pared. 

Careful  records  would  soon  show  the  most  econom- 
ical and  satisfactory  models  and  designs  of  vehicles, 
tires  and  supplies  which  could  be  purchased  in  volume 
at  minimum  prices. 

Drivers  could  be  selected  with  care,  supervised  ef- 
fectively, and  given  steady  and  well-paid  employment 
with  the  further  attraction  of  pension  and  insurance 
features. 

At  terminals  and  trucking  depots  such  freight  han- 
dling machinery  as  staff  studies  find  are  economical 
could  be  installed,  including  chutes,  cranes,  belt  convey- 
ors, electric  trucks,  etc. 

\\'herever  level  streets,  traffic  conditions  and  the  re- 
quirements of  customers  allow  the  economy  of  trailers 
could  be  taken  advantage  of.  As  an  illustration,  sup- 
pose a  loaded  chassis  couples  to  a  loaded  trailer,  draws 
the  latter  to  a  customer's  warehouse,  leaves  it  for  un- 
loading and  goes  elsewhere  with  the  loaded  chassis,  later 
picking  up  the  trailer  reloaded  with  outgoing  freight 
for  a  return  trip.  This  can  be  done  readily. 
Present  Situation  One  of  Waste 

Compared  with  the  foregoing  ideal  the  present  situ- 
ation may  be  not  untruthfully  described  as  a  composite 
picture  of  duplication,  lack  of  cooperation,  wrongly 
used  effort  and  waste  in  general.  Dozens  of  huge 
trucks  come  to  freight  houses  every  day  e'ther  empty 
or  with  loads  of  but  a  fraction  of  their  capacity  and 
depart  in  the  same  condition.  Too  often  to  even  excite 
comment  two  trucks  from  concerns  side  by  side  come 
to  freight  houses,  each  loaded  with  a  few  pounds  and 
return  but  partly  loaded. 

Trucks  costing  their  users  $20  to  $30  per  day  stand 
idle  while  being  loaded  and  unloaded  wheri  demount- 
able bodies  in  cooperative  service  would  save  much 
time  now  lost. 

How  few  trucks  are  used  for  over  10  hours  per  day 
when  a  longer  period  of  daily  service  would  cut  down 
the  investment  expense! 

The  present  system  whereby  truck  owners  operate 
two  or  three  trucks  results  in  congestion  in  repair  shops 
at  certain  times,  excessive  time  out  of  service  per  truck, 
untrained  drivers,  too  large  stocks  of  repair  parts,  the 
purchase  of  ill-adapted  models  and  makes. 

Few  truckmen  know  their  real  costs  of  operation  or 
maintenance  and  often  charge  so  much  for  their  irregu- 
lar service  that  commercial  firms  and  manufacturers 
frequently  continue  their  horse-drawn  equipment  basing 
their  ideas  of  motor  costs  on  the  high  charges  of  motor 
trucking  concerns. 

Lack  of  proper  supervision  allows  irresponsible  driv- 
ers to  loaf  while  away  on  trips,  or  to  leave  engines  run- 
ning unnecessarily. 

During  a  single  day  it  frequently  happens  that  each 
of  a  half  dozen  large  trucks  representing  different  truck- 
ing companies  takes  a  small  load  to  some  neighborhood 
distant  from  the  freight  terminal,  whereas  under  co- 
operative control  a  single  loaded  vehicle  properly  dis- 
Iiatched  would  fill  the  need  completely. 

Apply  Principle  of  the  Unit  Package 

The  principle  of  unit  packages  should  be  used  much 
more  extensively  than  it  is.  and  could  weli  be  under  the 
conditions  recommended.  This  proposal  means  that 
a  concern  shipping  dail\-  a  miscellaneous  collection  of 
boxes,  kegs  and  containers  of  various  sizes  would  place 
all  these  in  a  crate  on  wheels  which  on  the  arrival  of 
the  truck  is  rolled  on  with  a  minimum  of  delay  and  later 
is  unloaded  as  quickly. 

Consider  the  reduction  in  street  traffic  which  would  be 
effected  by  the  consolidation  of  the  trucking  business 
from  the  present  congestion  when  half  or  more  of  the 


3:3() 


INDUSTRIAL  MANAGEMENT 


October,   1918 


vehicles  are  empty,  to  the  possible  goal  wherein  75  per 
cent  of  them  arc  fully  loaded.  This  in  turn  would 
facilitate   traffic   remaining  giving   further  advantages. 

Certainly  there  is  a  great  demand  for  such  an  im- 
provement at  present  with  freight  congestion  existing 
at  terminals  a  good  part  of  the  year,  with  chauffeurs  in 
great  demand  for  war  trucks,  mechanics  needed  for  mu- 
nitions and  ship  manufacturing,  horses  scarce  and  high 
and  in  demand  for  ca\alr}-  and  artillery. 

It  may  be  that  war  conditions  will  force  the  issue  and 
government  activities  will  speed  the  day  when  such  con- 
solidation may  come.  Some  studies  have  been  made  by 
semi-governmental  bodies  but  little  definite  action  has 
been  taken  by  any  others  as  yet. 

CONSOLID.-VTE    TRUCKING 

Here  is  a  fertile  field  awaiting  the  vision  and  force  of 
men  of  genius,  or  perhaps  a  man  of  genius,  for  as  soon 
as  one  city  puts  this  plan  into  successful  practice  imita- 
tion will  surely  be  rapid  for  the  need  is  great. 

In  every  large  city  there  are  trucking  concerns  of 
considerable  size  which  might  serve  as  a  i-.ucleus  for 
consolidations.  To  be  sure,  each  of  these  is  now  per- 
fectly willing  to  do  all  the  business  in  the  city,  but  they 
lack  either  the  gift,  vision,  force  or  capital  to  effect  the 
combination. 

Another  important  issue  in  this  country,  on  which 
present  trucking  methods  have  a  bearing,  is  the  acute 
shortage  of  labor  which  may  be  expected  to  continue 
indefinitely  after  the  war.  There  is  undeniably  a  wide- 
spread labor  shortage  at  present  and  even  with  the  safe 
return  of  all  our  soldiers  and  sailors  under  arms,  the 
starting  up  of  the  tremendous  construction  works  now 
postponed  will  continue  the  shortage  of  man  power. 

It  is  clearly  evident  that  a  definite  campaign  to  do  as 
much  work  by  machinery  as  possible,  and  by  as  large 
machines  as  can  be  used  economically,  should  be  carried 
on  continuously.  In  the  trucking  hiismess  there  are 
a  multitude  of  light  single  drays  and  similar  motor  ve- 
hicles each  requiring  a  driver.  In  a  consolidated  service 
using  as  few  drivers  as  possible  and  large  capacity 
trucks  many  drivers  would  be  released. 

Re.^soxs  for  R.mlw.'^y  Co6per.\tion 

To  accomplish  the  recommended  combination  of  the 
many  existing  trucking  services  the  railways  should  be 
enlisted  and  the  consolidation  built  around  them  to  give 
a  complete  service  from  the  store  or  factory  door  to 
freight  house  or  dock  and  return.  The  reasons  why  it 
is  essential  that  the  railways  share  in  the  movement  are : 

1.  Because  the  receipt  and  delivery  of  freight  at 
stations,  if  extended  to  store  and  factory  door,  would 
enable  the  railways  to  spread  out  the  task  over  the 
whole  working  day  and  even  the  night,  relieve  freight 
house  congestion  and  at  the  same  time  give  vastly  im- 
proved service  to  the  users  of  trucking  service. 

2.  Further,  the  railways  already  have  in  the  large 
cities  sub-stations  for  the  receipt  and  delivery  of  freight 
which  would  provide  distributing  points  for  the  sur- 
rounding district  and  allow  a  combination  of  carload 
and  motor  truck  to  the  extent  desirable  and  economical. 
They  already  have  a  box  car  service  from  main  temiinal 
to  sub-terminal  and  return,  which  might  be  extended 
or  restricted  as  economy  to  all  concerned  would  dictate, 
provided  this  was  combined  with  the  trucking  service. 

3.  The  third  reason  for  combining  the  railway  with 
the  city  delivery  service  is  that  the  use  of  removable 
bodies  for  the  large  trucks  makes  it  essential  to  provide 
freight  station  space  for  hoisting  and  suspending  these 
bodies  while  unloading,  awaiting  load  and  loading,  and 


this  can  best  be  done  if  one  organization  handles  the 
whole  matter.  Freight  station  space  is  also  needed  for 
assembling  freight  on  platforms  prior  to  loading  on 
trucks. 

4.  The  trucking  depots  could  segregate  units  going 
to  certain  cities,  place  them  in  crates  on  rollers  and 
after  taking  these  from  the  removable  body  at  arrival 
at  the  freight  house,  they  could  readily  be  rolled  direct 
to  the  proper  car. 

5.  The  present  development  of  highway  motor  trans- 
port wherein  motor  truck  service  between  nearby  cities 
is  being  started  should  be  extended  in  co-operation  and 
not  in  competition  with  the  railways,  and  a:-;  a  part  of 
the  consolidated  city  trucking  service. 

Suit  Vehicle  and  Means  to  the  End 
Wherever  it  is  really  more  economical  to  move  a 
shipment  by  motor  truck  the  entire  distance  from  a 
store  or  factory  to  another  place  of  business  in  another 
city  the  goods  should  go  that  way  in  the  proper  vehicle 
with  the  proper  supervision. 

On  the  other  hand  in  deciding  as  to  the  real  economy 
all  the  basic  factors  should  be  taken  into  consideration 
and  the  decision  be  broad  and  general  with  "the  ultimate 
in  view  rather  than  based  on  a  few  cents  of  immediate 
gain.  For  example,  the  motor  transport  offers  an  ap- 
parent economy  in  some  cases,  but  it  pays  no  main- 
tenance of  way  expense  beyond  a  moderate  annual 
license  fee  and  public  agencies  have  to  keep  up  the  roads. 
Again,  the  truck  operators  have  so  far  been  free  from 
the  necessity  of  providing  expensive  terminals.  It  is 
evident  that  the  existing  steam  terminals  are  a  public 
necessity  and  their  cost  must  be  borne  by  the  public  so 
that  it  appears  finally  that  whatever  is  decided  upon  as 
the  proper  course  should  be  based  on  the  interests  of  the 
public.  This  would  provide  that  the  railways  as  an 
existing  agency  should  be  fully  utilized  but  be  supple- 
mented by  a  consolidated  trucking  service  for  city  and 
suburban  use  to  be  extended  to  interurban  districts. 


Mr.  William  Kent  of  Montclair,  N.  J.,  an  eminent 
engineer,  technical  author  and  educator  died  at  his  sum- 
mer home  at  Gananoque,  Ontario  on  Septem.ber  18.  In 
his  death,  the  mechanical  engineers  have  lost  one  of  the 
foremost  members  of  their  profession  and  one  of  the 
most  widely  known  supporters  of  the  A.  S.  M.  E. 

Mr.  Kent  was  born  in  Philadelphia,  March  5,  1851 
and  was  educated  at  the  Stevens  Institute  of  Tech- 
nology, from  which  he  was  graduated  in  1876.  From 
1877  to  1879  he  was  editor  of  the  American  Manufac- 
turer and  Iron  World  of  Pittsburgh.  From  the  latter 
date  until  1890  he  held  positions  as  mechanical  engi- 
neer and  superintendent  in  several  industrial  plants  in- 
cluding iron  and  steel  works,  steam  boiler  shops,  etc. 

From  1890  to  the  time  of  his  death  he  practiced  as  a 
consulting  engineer,  lectured  on  engineering  subjects 
and  for  five  years,  from  1903  to  1908,  was  dean  of  the 
L.  C.  Smith  College  of  Applied  Science  of  Syracuse 
University.  Mention  has  been  made  of  an  early  edi- 
torial connection.  At  two  other  times  he  was  directly 
connected  with  technical  journalism,  having  been  asso- 
ciate editor  of  Engineering  News  from  1895  to  1903 
and  editor  of  Industrial  Engineering  from  1910  to  1914. 

Few  men  have  contributed  as  much  to  engineering 
literature  as  Mr.  Kent.  The  Transactions  of  the 
American  Society  of  Mechanical  Engineers  hold  13 
papers  contributed  by  him.  But  as  an  author,  Mr.  Kent 
will  be  longest  and  best  remembered  for  his  "Mechanical 
Engineers'  Pocket  Book." 
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'HY  do  employers  allow  men  who  have  been  in 
their  services  for  years  to  leave?  It  surely  is 
not  because  the  men  are  not  worth  the  increase  in 
wages  asked  for.  They  are  worth,  usually,  what 
they  want.  Every  year  adds  to  an  employee's  worth 
providing  he  has  been  observing  the  working  of  the 
plant  and  has  studied  at  all.  .Surely  he  is  worth 
more  than  a  man  who  comes  in  from  the  outside. 

It  is  beyond  my  ability  to  understand  how  an  or- 
ganization which  considers  itself  progressive  can 
c-xpect  to  hold  that  rank  and  continue  to  allow  their 
older  men  to  leave  for  a  matter  of  wages,  for  these 
men  have  learned  the  employers'  special  needs.  A 
worker  who  has  been  in  the  service  for  a  year,  if  he 
has  been  doing  even  the  least  to  make  himself  a  bet- 
ter employee,  is  oftentimes  worth  more  than  what 
he  asks  for.  After  the  boss  allows  him  to  go  it  may 
be  necessary  to  pay  even  a  higher  rate  than  he  asked 
for  to  keep  the  place  filled. 

Occasionally  an  employee  asks  for  a  better  job  so 
that  he  can  cam  more  money.  This  is  a  common 
occurrence,  and  it  is  almost  as  common  to  see  the 
request  refused.  After  the  man  has  been  turned 
away  from  the  job  he  will  become  dissatisfied  and 
will  often  leave  the  company's  service. 

Why  Five  JNIen  Left 

I  have  seen  five  men  leave  one  firm  because  one 
man  was  not  given  an  opportunity.  These  men  quit 
because  they  felt  the  other  man  was  worth  the  better 
job  and  if  he  could  not  be  promoted  to  it  they  felt 
that  they  all  would  be  treated  in  the  same  way,  and 
so  gradually  left  the  organization.  Their  leaving 
covered  a  period  of  four  months,  yet  it  was  the  re- 
sult of  the  failure  to  promote  the  first  man. 

In  this  case  the  man  who  asked  for  the  promotion 
wanted  a  place  that  was  open,  and  a  man  was  finally 
brought  in  from  the  outside  to  fill  the  place  he  asked 
for. 

I  have  seen  many  cases  where  men  were  allowed 
to  leave  because  the  boss  would  not  pay  what  they 
were  worth,  and  then  the  company  was  forced  to 
pay  a  higher  price  for  men  who  failed,  and  then  a 
higher  price  still  for  men  who  just  managed  to  hold 
the  jobs.  It  would  have  been  far  more  profitable  to 
have  held  the  first  men  and  given  them  a  higher  rate. 

The  Old  Kmit.oyee  Is  an  Asset 

An  old  employee  understands  the  organization, 
knows  every  other  employee,  knows  what  the  boss 
expects,  appreciates  the  fine  points  of  the  work,  and 
is  worth  more  than  a  new  man  because  of  his  famil- 
iarity with  the  surroundings.  There  are  certain 
things  which  every  man  must  know  before  he  is 
worth  his  money,  regardless  of  what  kind  of  an 
education  he  has.  A  college  ])rofessf)r  might  gain 
that  knowledge  in  a  day,  but  the  average  man  will 
need  about  two  weeks  in  doing  the  same  thing. 


AUowmg  a  good  man  to  lea\  e  causes  a  certain 
amount  of  dissatisfaction  among  the  remaining  force. 
It  is  useless  to  try  and  prevent  it.  If  a  man  leaves  by 
his  own  request,  this  can  not  be  averted.  If  a  man 
is  discharged  this  may  happen  although  it  is  not  so 
common.  Some  forms  and  causes  of  unrest  are 
hard  to  prevent  although  this  form  can  be,  and  the 
employer  deserves  nothing  except  to  pay  dearly  for 
it.  He  butters  his  own  bread  and  it  is  no  more  than 
fair  that  he  should  eat  it. 

When  the  firm  grants  an  asked  for  promotion  and 
the  rate  which  the  man  requests,  the  management 
has  held  a  man  who  may  make  a  most  valuable  em- 
ployer. A  sense  of  pride  has  been  created  among 
the  workers,  because  one  of  their  number  who  was 
deserving  has  been  promoted.  It  will  cause  them  to 
study  and  prepare  themselves  that  they  may  ask  for 
something  better,  so  that  they  may  make  valuable 
employees  for  the  firm. 

Paying  a  man  what  he  is  worth  and  giving  him 
a  chance  to  do  something  worth  while  for  the  or- 
ganization whenever  there  is  an  opportunity  is  one 
way,  and  a  sure  way,  of  making  an  efficient  organi- 
zation and  a  contented  one.  It  cannot  be  disregard- 
ed bv  the  progressive,  thinkmg  employer,  especially 
in  these  present  times  and  in  the  times  that  are  com- 
ing. It  must  be  done  if  one  expects  to  hold  up  in- 
terest among  his  workers  and  offer  an  incentive  for 
good  work. 


stry — A  British 
"1  Him 


Director,  Boys'  Welfare  Association 

N  one  of  his  channing  short  stories  .Sir  Rabind- 
ranath  Tagore  writes  of  the  fourteen  year  old 
boy  thus : 

Tn  this  world  of  human  nffairs  there  is  no  worse  nuisance 
tlian  a  boy  at  the  age  of  fourteen..  He  is  neither  ornamental 
nor  useful.  It  is  impossible  to  shower  affection  upon  him  as 
on  a  little  boy:  and  he  is  always  getting  in  the  way.  If  he 
talks  with  a  childish  lisp  he  is  called  a  baby,  and  if  he  answers 
ui  a  grown  up  way  he  i.s  called  impertinent.  In  fact  any  talk 
at  all  from  him  is  resented.  Then  he  is  at  the  unattractive, 
growing  age.  lie  grows  out  of  his  clothes  with  indecent  haste; 
his  voice  grows  hoarse  and  breaks  and  quavers;  his  face  grows 
suddenly  angular  and  unsightly.  It  is  easy  to  excuse  the  short- 
coniing.s  of  earlv  childhood,  but  it  is  hard  to  tolerate  even 
unavoidable  lapses  in  a  boy  of  fourteen.  The  lad  himself  be- 
comes painfully  self-conscious.  When  he  talks  with  elderly 
lieople  he  is  cither  unduly  forward,  or  else  so  unduly  shy  that 
be  appears  ashamed  of  his  ver\-  existence. 

Yet  it  is  at  this  very  age  when  in  his  heart  of  hearts  a  young 
lad  most  craves  for  recognition  and  love ;  and  he  becomes  the 
devoted  slave  of  any  who  shows  him  consideration.  But  none 
dare  openly  love  him,  for  that  would  be  regarded  as  undue  in- 
dulgence, and  therefore  bad  for  the  boy.  So  what  with  scolding 
and  chiding  he  becomes  very  much  like  a  stray  dog  that  has 
lost  his  master. 

This  of  the  hoy  is  eternally  true.  Me  craves  for 
leadei-ship,  for  heroism  and  romance.  In  some  direc- 
tions he  finds  it,  as  for  example  in  the  history  of  the 
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Army  and  Navy,  but  unfortunately,  at  any  rate  dur- 
ing the  last  hundred  years'  growth  of  the  present 
industrial  system,  he  has  never  been  allowed  to  dis- 
cover cither  romance  in  industry  or  dignity  in  labor. 

Neglect  of  the  Boy  in  Industry 

This  negligence  on  the  part  of  his  elders  is  as 
wrong  as  it  is  shortsighted.  The  boy  with  all  his 
strange  desires  and  imaginations  remains  a  boy  in 
spite  of  the  efforts  to  render  him.  in  his  work,  a  soul- 
loss  automaton. 

The  boy  and  his  potentialities  too  long  have  been 
overlooked ;  he  has  been  legarded  as  a  "hand,"  as  a 
necessary  adjunct  to  the  producing  machine,  and  he 
is  frequently  broken  in  consequence.  Left  alone  he 
becomes  self-centered  and  selfish,  and  the  resultant 
individualism  finds  later  expression  in  class  war,  and 
internecine  struggle  between  the  various  sections  of 
which  the  industrial  community  is  composed. 

The  war,  however,  has  served  to  stimulate  the 
conscience  of  the  community  in  regard  to  its  respon- 
sibility to  the  juvenile  worker.  The  elders  are  be- 
ginning to  realize  that  one  result  of  the  war  will  be 
to  destroy  a  generation,  and  the  gap  between  the 
man  of  forty-five  and  the  young  man  who  just  man- 
ages to  escape  the  horrors  of  war  must  be  filled  up 
by  the  adolescent. 

In  the  early  days  of  the  war  when  the  demand  for 
munitions  was  hurried  and  incessant,  some  hundreds 
of  thousands  of  young  boys  rushed  into  munition 
factories  cheerfully  offering  their  young  shoulders 
for  the  purpose  of  bearing  a  share  of  the  burden  of 
war.  Hours  of  labor  were  long,  and  the  possibility 
of  earning  abnormal  wages  tempted  them  to  overtax 
their  strength.  Their  parents  were  away — the 
father  training  or  fighting,  the  mother  working  away 
from  home.  It  was  not  to  be  wondered  at  that  juve- 
nile crime  increased  and  disregard  for  the  serious- 
ness of  life  appeared. 

Govern MENT.^L  Efforts 

To  meet  the  danger,  many  eft'orts  were  made  by 
various  state  departments.  The  Home  Office,  the 
Ministry  of  Munitions,  the  Board  of  Education  all 
endeavored  to  check  the  undesirable  tendencies,  but 
among  many  counsellors  the  boy  resembled  not  so 
much  the  stray  dog  of  Tagore's  illustration,  but  a 
dog  with  many  masters.  Official  remedies  seemed 
far  away,  and  ofificial  methods  bereft  of  that  human 
.sympathy  and  understanding  which  the  boy  re- 
quired. Moreover,  anything  connected  with  the 
Government  was  suspect — it  was  too  suggestive  of 
repression  and  espionage. 

Therefore  a  short  time  ago  a  band  of  leading  em- 
ployers, representing  the  largest  industrial  areas, 
decided  to  form  an  association  to  deal  with  the  whole 
question  of  the  welfare  of  the  industrial  hoy.  The 
objects  of  the  Association  are : 

To  encourage  the  study  among  employers  of  labor 
of  questions  afifecting  the  welfare  of  boys  in  industry. 

To  assist  employers  of  labor  in  starting  schemes 
for  promoting  the  welfare  of  their  boys. 

To  arrange  meetings  and  conferences,  an<l  to  pub- 
lish a  magazine  for  the  exchange  of  views  and  ex- 
periences with  regard  to  the  above  questions. 

To  establish  an  information  bureau  for  employers 
of  labor  with  regard  to  the  above  questions. 

To  find  and  train  men  to  occupy  jiositions  as  ^Vel- 
fare  Supervisors  ior  Roys. 


Under  the  scheme  of  welfare  work  prepared  by 
the  Association,  and  which  is  in  operation  in  many 
of  the  largest  factories,  shipyards  and  steel  mills  in 
the  country,  the  following  duties  are  being  carried 
out  by  the  Boys'  Welfare  Supervisor. 

Engagement.  While  the  supervisor  endeavors  to 
r.iake  the  entry  of  a  new  boy  into  industry  as  im- 
portant and  as  formal  as  possible,  yet  he  tempers  the 
incident  with  humanity.  Instead  of  the  boy  calling 
at  the  time-keeper's  office,  being  interviewed,  or  not, 
by  his  future  foreman,  and  pitch-forked  into  a  job, 
he  is  asked  to  complete  a  form  giving  particulars  of 
his  parentage,  education,  health,  etc.  References  are 
taken  up;  the  home  visited;  the  nature  and  the  im- 
portance of  his  future  work  explained  to  him,  and,  in 
short,  he  is  made  to  feel  that  he  has  a  part,  and  a 
very  important  part,  to  play  in  the  firm  with  whom 
he  is  about  to  work  for  their  mutual  good. 

In  addition,  the  supervisor  arranges  to  be  present 
at  the  medical  examination,  which,  under  the  Fac- 
tory Acts,  is  required  to  be  made  by  the  certifying 
surgeon  within  seven  days  of  a  boy's  engagement. 
Too  often  this  examination  has  been  allowed  to  de- 
generate into  a  farce,  with  the  result  that  boys  have 
been  engaged  upon  work  of  which  they  were  physic- 
ally and  mentally  incapable. 

The  supervisor  makes  notes  of  the  certifying  sur- 
geon's recommendations  with  regard  to  such  things 
as  treatment  for  adenoids,  light  work  for  suspected 
cases  of  hernia,  the  provision  of  glasses,  treatment 
for  dental  trouble,  and  endeavors  to  see  that  such 
recommendations  are  carried  out. 

In  works  where  boys  have  been  imported  from 
other  districts  the  supervisor  prepares  a  list  of  suit- 
able lodgings,  or,  where  need  exists,  arranges  for  the 
provision  and  supervision  of  a  hostel  for  them. 

Progress.  Lest  a  boy  should  drift  into  a  "blind 
alley"  occupation,  or,  on  account  of  his  skill  in  a  par- 
ticular operation,  be  in  danger  of  being  retained  by  a 
short  sighted  foreman,  the  supervisor  will,  from 
time  to  time,  receive  a  report  on  his  progress  from 
the  foreman,  and  arrange  where  it  is  advisable  for 
the  boy  to  be  transferred  to  other  work  in  order  that 
his  knowledge  of  processes  and  methods  may  be  in- 
creased. 

Health.  In  cases  of  accident  and  sickness  the  su- 
pervisor will  keep  in  touch  with  the  boy  in  order 
to  make  him  realize  that  the  firm  with  whom  he  is 
working  does  not  regard  him  altogether  as  a  "hand," 
but  with  a  deeper  and  more  human  consideration. 

In  many  firms  the  supervisor  is  given  the  care  of 
such  helps  to  efficiency  and  cleanliness  as  overalls, 
clogs,  gauntlets,  and  exercises  oversight  in  connec- 
tion with  the  sanitary,  washing,  and  drinking  ar- 
langements. 

Since  recreation  is  essential  to  the  well-being  of 
the  growing  boy,  and  since  it  is  of  paramount  im- 
portance that  recreation,  if  it  is  to  be  effective,  must 
be  organized,  the  supervisor  Avill  arrange  various 
schemes  of  play.  He  becomes  the  axis  around  which 
the  sports  club  revolves,  and  the  many  activities  in- 
cidental to  the  successful  management  of  team 
games,'  inter-works  leagues,  etc.,  become  important 
items  in  his  weekly  program. 

In  a  few  firms  arrangements  have  been  made, 
either  by  building,  or  hiring,  away  from  the  smoke 
and  noise  of  the  industrial  centre,  suitable  premises 
where  the  boys  can  spend  their  week-ends  or  short 
spells  in  the  summer  instead  of  passing  their  leisure 
time  in  undesirable  occupation  in  the  city  streets  and 


October,  1918 


EMPLOY.MENT  AND  LABOR  MAINTENANCE 


339 


eourts.  In  other  firms  successful  cadet  corps  have 
been  established  and  the  interest  taken  in  such  en- 
deavors by  the  adult  workers  as  well  as  the  boys 
helps  not  a  little  to  create  that  esprit  de  corps  which 
in  the  past  has  been  sadl}'  lacking. 

General.  It  is  of  vital  importance  that  the  man 
j'-ppointed  to  carrj'  out  the  duties  outlined  above 
must  possess  certain  distinct  qualifications.  There 
are  many  men  to-day  returning  broken  from  the  war, 
who,  at  the  battle  front,  discovered  that  they  pos- 
sessed the  power  of  leadership.  This  gift  should  not 
be  lost  to  industry  and  it  is  hoped,  as  the  boys'  wel- 
fare movement  develops,  that  such  men  will  find  a 
I  ermanent  place  within  the  organization  of  every 
boy  employing  firm. 

It  must  not  be  assumed  that  the  activities  referred 
to  in  this  article  are  altogether  new  in  British  indus- 
try. In  most  firms  in  the  past  certain  of  these  activ- 
ities have  found  a  place,  but  as  a  rule  they  operated 
in  a  disjointed,  casual  manner.  Employers  are  now 
discovering  that  it  pays  in  every  way  to  centralize 
all  boy  activities  in  one  definite  person. 

There  is  need  to-day  for  a  wider  outlook,  and  for 
a  new  spirit,  in  the  relationship  between  employers 
and  workers — it  is  the  one  great  modern  need.  Such 
a  change  of  outlook  and  spirit  can  only  be  brought 
about  by  the  operation  of  human  influence  and  hu- 
man effort.  It  is  this  the  welfare  supervisor  endeav- 
ors to  supply  by  acting  as  a  greaser  of  the  cogs  and 
\vheels  of  industry. 

The  Director  of  the  Boys'  Welfare  .\ssociation.  Sanctuary 
House,  Tothill  Street.  Westminster,  London.  S.  W.  I.,  Eng- 
land, would  welcome  suggestions  from  readers  who  have  had 
experience  in  boys'  welfare  work  and  would  be  glad  to  receive 
literature  on  the  subject. 

*      *      *      * 

Computing  Labor  Tomover 
By  Carroll  W.  Doten 

Chief,  Division  of  Industrial  Hygiene  and  Engineering, 
Pennsylvania   Department    of   Labor   and    Industry 

•HE  following  reply  to  our  questionnaire  on  labor 
turnover  was  received  too  late  to  print  in  the 
September  issue. — The  Editors. 

1.  "Labor  turnover"  may  be  defined  as  the  number 
of  emploxees  hired  dtiring  a  given  period  to  replace 
emplo\  ees  who  leave  the  service  for  any  reason.  It  is 
usually  expressed  as  a  percentage  of  the  average  or 
mean  force  maintained  during  the  period  covered. 

In  one  sense  there  is  a  close  analogy  between  labor 
turnover  and  the  turnover  of  material  or  working 
capital  in  any  industrial  establishment,  but  the  analogy 
fails  when  it  comes  to  the  question  of  desirability.  Every 
business  man  is  keenly  desirous  of  turning  over  his 
stock  of  goods  or  working  capital  as  many  times  in  the 
year  as  possible.  In  fact,  the  maxim  is,  small  profits 
and  quick  returns ;  but  in  the  case  of  labor  turnover 
exactly  the  opposite  condition  is  regarded  as  desirable. 

2.  (a)  Turnover  expressed  as  a  percentage  is  com- 
])uted  by  dividing  the  normal  force,  that  is,  the  constant 
force,  into  the  number  of  laborers  replaced  during  any 
given  period. 

(b  and  c)  With  a  varying  force,  whether  increasing 
or  decreasing,  the  method  of  computation  is  the  same 
as  under  (a),  except  that  it  becomes  necessary  to  take 
the  average  force  or  mean  as  the  divisor.  For  short 
periods  where  fairly  regular  reduction  or  increase  is 
going  on  the  mean  or  average  may  be  found  with  suf- 
ficient accuracy  by  adding  the  number  at  the  beginning 
of  a  period  to  the  number  at  the  end  and  dividing  the 
sum  by  two.    If,  however,  the  period  is  a  long  one  and 


fairly  rapid  and  irregular  fluctuations  occur  in  the 
force,  it  is  highly  desirable  to  have  the  number  em- 
ployed each  week  or  even  each  day  during  the  period 
and  to  add  these  figures  together  and  divide  by  the  num- 
ber in  the  series. 

3.  If  this  question  means  the  average  on  the  payroll 
it  has  already  been  answered  in  the  preceding  question. 
If,  however,  it  means  dail\'  attendance  of  persons  on  the 
payroll,  it  has  no  particular  significance  in  the  computa- 
tion of  turnover.  The  matter  of  irregular  attendance  is 
a  distinct  problem  in  itself  and  is  a  serious  matter. 

5.  It  does  not  seem  to  me  that  any  elaborate  mathe- 
matical formula  is  necessar\-  for  the  diagnosis  of  the 
turnover  conditions.  It  is  a  simple  arithmetical  problem 
so  far  as  the  obtaining  of  the  percentage  is  concerned. 

(a)  A  real  diagnosis  of  turnover  involves  elements 
that  are  not  mathematical  and  are  not  susceptible  of 
mathematical  determination  or  analysis.  These  factors 
are  broadly  social,  economic  and  industrial.  They  cover 
the  whole  range  of  social  unrest  as  well  as  business  in- 
efficiency. It  would  be  idle,  therefore,  to  attempt  to 
generalize,  with  any  idea  that  such  generalization  would 
be  of  any  great  valttc  in  specific  instances. 
*     *     *     * 

Questionnaire  on  Women  in  Industry 
By  Dr.  Francis  D.  Patterson 

Head,  Industrial  Service  Department 
Emergency  Fleet  Corporation 

X  an  effort  to  obtain  adequate  data  upon  the  subject 
of  the  employment  of  women  in  industry  due  to  the 
emergency  of  war,  the  questionnaire  given  below 
has  been  sent  to  about  1500  industrial  physicians.     Re- 
plies should  be  addressed  to  the  writer  at  Third  and 
North  Streets,  Harrisburg,  Pennsylvania. 

1.  Do  you  employ  women  in  manufacturing  or  other 
occupations  within  your  plant:  If  so,  in  what  occupa- 
tions and  how  many  women  are  employed. 

2.  Do  you  intend  to  replace  men  by  women  in  other 
occupations  in  your  plant  ?  If  so,  at  what  occupations 
and  how  many  women  will  be  emplo\  ed  ? 

3.  Do  you  physically  examine  all  women  applicants 
for  employment  at  the  time  of  their  employment? 

4.  Do  you  physically  re-examine  all  women  em- 
ployees from  time  to  time  in  order  to  detennine  accu- 
rately the  effect  of  their  industrial  occupations  upon 
their  physical  health  ? 

5.  Do  you  give  men  and  women  equal  pa\-  for  equal 
work  ? 

6.  \Vhat  are  the  working  hours  of  \our  wornen 
per  day?    Per  week? 

7.  Do  you  employ  women  on  night  shift?  If  so, 
how  many  ? 

8.  What  in  your  opinion  are  the  occupations  in  your 
particular  industry  in  which  women  should  not  be 
permitted  to  work  ? 

(a)  By  reason  of  danger  to  their  health. 

(b)  By  reason  of  greater  liability  to  accident. 

9.  Do  you  require  )Our  women  employees  to  wear  a 
uniform?     Bloomers?    Caps? 

10.  Do  you  require  }our  women  employees  to  wear 
Lny  particular  type  of  shoe? 

11.  Do  you  have  an}-  regulations  with  regard  to  the 
stockings  worn  by  the  women  who  wear  bloomers  ? 

II'.  What  factoiy  regulations,  if  any,  have  you  issued 
with  regard  to  the  wearing  of  jewelry  or  other  articles 
of  ])ersonal  adornment  by  your  women  employees? 

13.  Name  of  plant. 

14.  Location  of  plant. 

15.  Signature  of  physician. 
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are  not  getting  as  many  ships  as  we  need. 
\\hose   fault  is  it.  the  shipyard  management 
or  the  workers?     Theodore  Roosevelt  appar- 
ently  lilame^   the   latter,    for   in   a    speech   made   at   the 
'punching  of   a   steamer  at  Newhurgh,   New    York,   on 
September  2,  he  is  quoted  as  sa_\  ing : 

Yet  it  has  been  alleged  to  me  that  in  certain  yards  men  have 
loafed  individually,  and  that  in  certain  yards  unions  have  ac- 
tually limited  the  output,  so  as  to  limit  the  number  of  rivets 
driven  in  a  day,  or  to  limit  the  number  of  days  that  they 
worked,  or  otherwise  to  prevent  the  development  of  nur  full 
strength  and  our  utmost  speed. 

Such  men  are  traitors  to  the  country.  If  I  had  my  way,  I 
would  take  any  such  man,  and  any  man  who  aided  or  abetted 
such  a  man,  and  put  him  in  the  army  at  once,  and  send  him 
across  the  water  to  do  the  hardest  work  in  the  most  dangerous 
position,  and  I  would  not  give  him  a  rifle  until  he  had  learned 
the  spirit  of  patriotism. 

i!ut  the  .Vmerican  pecjple  believe  that  labor  is  essen- 
tially loyal — so  why  should  shipyard  workers  be  lashed 
in  this  fashiun  ?  Are  the  blows  fallhig  on  the  right 
shoulders  ?  There  may  be  evidences  that  some  ship 
workers  are  lacking  in  loyalt)-  and  in  appreciation  of 
their  responsibilities,  but,  after  all,  does  not  the  chief 
fault  rest  with  the  managements  of  shipyards? 

If  labor  was  generally  inclined  to  be  obstructive  and 
resist  elTorts  to  increase  the  output  of  ships,  would  there 
not  be  more  of  a  similarity  of  results  in  the  many  _\'ards? 

There  is  much  to  su]iport  the  contention  that  the  fault 
is  chiefly  the  lack  of  managerial  efficiency  at  the  head 
of  many  of  the  shipyards.  If  this  were  not  so.  then 
wh\-  the  tremendous  differences  in  results  obtained  by 
different  yards?  for,  if  lalior  generally  were  at  fault, 
there  would  be  more  of  a  tendency  to  equal  output. 

It  is  very  evident  to  the  public  from  information  that 
is  pubHshed  from  time  to  time,  that  some  yards  take 
several  times  as  long  to  finish  vessels  as  others,  and  this 
fact  cannot  by  any  means  be  attributed  to  the  attitude 
of  Labor.  (  )ne  can  only  conclude  that  there  is  some- 
thing in  the.dilference  in  management  that  enables  one 
yard  to  complete  boats  so  nuich  faster  than  others.  Whv 
is  it  that  some  shipyards  .alwavs  seem  to  h.ave  a  suf- 
ficient supply  of  steel  and  materials  to  conduct  their 
shipbuilding  activities,  while  other  y.ards  suffer  from 
periodic  shortages,  compelling  them  to  even  lay  off  help  ? 

Certainly  the  workers  have  nothing  to  do  with  such 
a  situation  and  there  must  be  some  differences  in  man- 
agement that  account  for  such  conditions. 


W  In  the  great  (li\cr^;t\'  ni  number-  of  men  eniploved 
for  the  same  requirements  and  wh\-  the  great  range  in 
Tiverage  output  of  rivets  i)er  hour  at  different  plants? 

Why  do  some  yards  have  little  difficulty  in  obtaining 
a  suflicient  su])ply  of  men  to  meet  their  needs,  while 
others  are  perpetually  short  of  such  help  ? 

Why  are  some  yards  able  to  secure  a  reasonably  full 
attendance  of  their  workers,  and  keep  their  labor  turn- 
over small  while  others  ha\  e  a  large  proportion  of  their 
hel]>  absent  at  all  times,  and  are  continually  hiring? 

It  ;>  jierfectly  ob\  ious  to  any  intelligent  observer  who 
may  be  aware  of  these  dilferences  in  resu'ts  that  they 
are  due  entirel\'  to  differences  in  degree  of  efficiency  of 
the  management,  and  not  to  the  employees  themselves. 

E\:dently,  the  shipbuilding  industry  is  about  where 
the  manufacturing  industry  was  20  \ears  ago,  in  regard 
t:;  mar.agement,  and  some  yards  are  very  much  more 
highly  developed  in  this  respect  than  others. 

Is  it  not  time  for  shipbuilders  to  realize  that  their 
chief  problem  is  management,  and  that  by  taking  respcti- 
sibility  on  themselves  for  existing  conditions,  and  set- 
ting about  to  cure  them  b\'  adoption  of  advariced  ideas 
and  methods,  this  industry  can  be  ])ut  on  a  plane  that 
"vill  make  it  the  ecjual  of  an\'  other  line  of  production. 

Can  any  one,  after  grasping  the  significance  of  these 
questions,  place  the  blame  for  low  shipyard  production 
on  the  shoulders  of  the  worker?  lNTDT'STRr.\L  M.an- 
.\GE.MEXT  thinks  not. 

The  responsibility  for  weeding  out  the  absentees,  for 
bringing  the  average  number  of  hours  per  week  close 
to  the  regular  operating  schedule,  for  reducing  the  labor 
turnover,  for  employing  workers  efficiently,  for  utiliz- 
ing a  pr(Ji)ortion  of  women,  for  scheduling  materials, 
for  supplying  tools,  for  bringing  the  average  of  pro- 
duction nearer  to  what  it  is  in  a  few  noteworthy  cases 
—the  responsibility  for  all  of  these  things  rests  upon 
the  management  of  the  yards  and  nowhere  else.  Once 
these  responsibilities  are  taken  and  fulfilled,  we  will 
ha\e  shi]is:  we  will  not  have  to  think  about  more  yards. 

ChaTacier  Analysas 
"l!T?FTf ETHER    we   are    favorably    disposed    to    the 
\j\j        matter,  much  is  being  said  and  something  is 
being  done  in   connection   with   character  an- 
alysis as  one  of  the  instruments  of  management  in  in- 
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dustrv.  A  few  persons  have  widely  advertised  their 
own  special  gifts  and  abihties  in  picking  men  and  wo- 
men for  jobs.  Others  have  worked  more  quietly  and 
perhaps  with  more  effect.  Still  others  ha\e  submitted 
the  entire  matter  to  careful  analysis  with  the  hope  of 
discovering  basic  principles  to  assist  in  "putting  round 
pegs  in  round  holes"  without  amputating  the  corners 
of  sciuare  pegs  to  make  them  circular. 

Opposed  to  these  few  persons  who  have,  or  who 
claim  to  possess,  the  peculiar  abilities  necessary  to  de- 
termine fitness  from  external  characteristics,  are  a  large 
number  of  industrial  executives  and  managers  who 
scoff  at  using  any  such  means.  They  have  a  very  sound 
leason  for  their  viewpoint.  Human  beings  are  apt  to 
lide  their  ovin  hobbies,  and  in  every  new  movement 
there  are  always  charlatans  who  try  to  spring  into 
prominence  and  affluence.  Character  analysis  in  in- 
dustry is  new  and,  very  properly,  the  honest  skeptic 
may  question  if  some  of  its  advocates  may  not  be  seek- 
ing their  own  personal  ends,  instead  of  trying  to  help 
solve  great,  crying  industrial  problems.  This  objec- 
tion cannot  be  spread  over  the  efforts  of  all.  There 
must  be  some  who  are  honest  in  motive  and  who  are 
trying  to  get  results  worth  while.  Admitting  all  this, 
there  is  still  another  question  carr\ing  with  it  the  rea- 
son for  an  objection.  How  do  the  best  of  the  character 
analysts  obtain  their  results?  Do  they  determine  capa- 
bility through  an  intuitive  knowledge  of  character,  or 
by  applving  definite  principles  that  can  be  made  a  mat- 
ter of  record,  taught  to  others  and  used  by  any  one 
who  knows   and  understands  them. 

If  worth  while  results  are  obtained  only  through  in- 
tuition, it  is  evident  that  the}'  cannot  be  transmitted. 
Industrial  managers  would  be  justified  in  looking  with 
doubt  upon  a  proposal  to  introduce  into  their  organi- 
zation any  methods  of  management  that  must  fail  or 
disappear,  unless  they  are  applied  by  a  person  with  a 
particular  kind  of  intuition.  No  method  of  manage- 
ment can  safely  rest  upon  anything  except  definite  prin- 
ciples, capable  of  being  applied  by  any  one  who  is  com- 
petent to  understand  them  and  to  be  an  executixe. 

So  the  art  of  character  analysis  must  be  free  from 
the  charge  that  it  is  intuitive  before  it  can  hope  to  make 
any  progress  in  industry.  A  definite  group  of  ]irinci- 
ples  must  be  discovered  and  declared  in  connection  with 
it  before  it  can  command  the  respect  of  industrial  man- 
agers. 

In  this  issue  Mr.  (ief)rge  K.  Parsons,  on  page  330 
<leclares  his  belief  in  the  existence  of  these  principles 
;md  gives  a  few  results  from  his  own  application  of 
them.     All  that  he  says  is  worthy  of  careful  reading. 


Eiingineeoiig  Keiationsftips 

C\LD  ideas  are  slipping  easily,  just  now.  How  far 
/  will  engineers  and  industrial  executives  be  able 
to  slip  away  from  the  past  and  measure  up  to 
the  opportunities  of  the  present  and  future?  There  are 
hopeful  signs  that  they  will  travel  a  long  way  on  the 
path  of  progress. 

The  American  Society  of  Civil  Engineers  has  ap- 
pointed a  committee  on  development,  and  the  opening 
sentences  in  the  resolution  providing  for  its  work  are : 
"The  development  and  application  of  the  sciences  in 
recent  decades  have  caused  profound  changes  in  the 
social  and  industrial  relationships  of  all  peoples.  The 
engineer  has  been  a  leader  in  this  progress.  Sociologi- 
cal and  economic  conditions  are  in  a  state  of  flux  and 
are  leading  to  new  alignments  of  the  elements  of  soci- 
ety." So  the  civil  engineers  are  to  set  apart  a  time  at 
their  meeting  of  January  next  to  consider  a  report  from 
this  committee  on  what  the  purposes  and  activities  of 
their  great  organization  should  be. 

A  similar  movement  is  under  way  in  the  American 
Society  of  Mechanical  Engineers  and  the  American  In- 
stitute of  Mining  Engineers.  What  an  opportunity  for 
far  sighted  statesmanship!  \Miat  magnificent  results 
may  come  if  the  path  of  progress  is  blazed  with  vision 
and  leadership ! 

Heretofore,  the  engineer  has  been  a  hired  man,  and 
hired  men  do  not  control,  nor  direct,  nor  lead.  So  if  the 
engineer  is  to  become  a  leader  as  an  individual,  and  if 
engineers  as  a  group  are  to  influence  events  in  a  major 
degree,  they  must  cease  to  look  at  things  from  the  view- 
point of  hired  men.  They  mvtst  judge,  preplan  and  con- 
trol as  those  who  are  masters  instead  of  servants. 

How  long  a  period  of  education  and  inspiration  must 
pass  before  engineers  and  industrial  executives  as  a 
great  class  will  have  and  act  from  the  zi^ill  to  lead. 

Engineers  as  a  group  of  professional  men  are  follow- 
ing this  flux  of  relationships.  They  realize  that  their 
relations  to  communit\'  and  state,  to  industry  and  trade, 
and  to  their  brother  engineers  are  on  the  change;  but 
as  \et  no  one  has  pointed  out  the  direction  of  progress, 
no  one  has  brought  inspiration  through  revealing  the 
goal,  no  one  has  crystallized  into  accepted  words  the 
objects  and  aims  that  should  be  slrixen  for  by  the  pres- 
ent generation  of  engineers. 

\\'-X\  parts  of  the  [program  as  finally  laid  down  for 
action  be:  The  demand  for  ma.ximum  production  of 
every  needful  thing  to  upbuild  and  support  civilization; 
the  elimination  of  every  form  of  wastage  of  natural 
material  and  precious  human  effort ;  the  requirement 
lljat   everything   shf)uld   be    produced   at   essential   cost 
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so  that  every  one  can  share  largely  in  the  good  things 
of  life,  that  idleness  of  equipment  and  men  shall  give 
way  to  activity;  the  demand  that  distribution  shall  be 
as  elTective  as  production ;  that  engineering  work  shall 
be  done  by  engineers ;  a  recognition  that  serving  the 
public  is  the  highest  duty  of  ever_\'  engineer,  and  that  it 
is  better  to  serve  than  to  profit ;  a  recognition  of  the  hu- 
man forces  of  industry  and  the  spirit  of  the  finest  kind 
of  democracy — a  willingness  to  help  every  one  develop 
and  reach  his  highest  degree  of  self-expression,  and, 
even  more,  active  support  and  assistance  of  him  in  his 
self-development. 


a  man  qualified   either  to   repair  or  drive  and  in   this 
[lersonal  way  back  up  the  boys  in  France. 


1 


)^^,-,,.^„„  n'f  KmTTl'nyrrvoet  Management 

I  I'l '  iir-  I' ill  -ii  i.iri|ili,_\  ment  management  is 
-urel\  a  lusty  infant.  Formally  christened  last 
May  at  the  Rochester  Conference,  he  is  now  the 
presiding  genius  of  nine  war  emergency  courses  in  as 
many  educational  institutions  located  in  six  of  our  great 
cities,  stretching  from  Boston,  Massachusetts,  on  the 
East  to  Berkeley,  California,  on  the  West.  He  has 
brought  to  his  help  the  following  Government  depart- 


Perhaps,  during  the  next  few  months  some  of  these     ments : 


ideals  may  be  written  into  the  aims  and  objects  of  the 
great  engineering  societies  of  the  United  States. 


Back  Up  Your  Boy  in  France 

fOW  I  wish  I  could  go  to  France  and  back  up 
the  boys!"  How  many  times  we  hear  older 
men  say  things  like  this. 

In  some  walks  of  life  men  can  leave  business  in  the 
present  emergency  and  go.  But  this  is  not  true  of 
executives  in  industry.  They  must  sta\-  by  the  work 
and  "keep  the  home  wheels  turning."  But  nevertheless 
their  desires  are  just  as  keen  as  those  of  other  men,  to 
do  something  actively  and  personally  on  or  behind  the 
fighting  lines. 

To  be  sure  several  thousand  men  have  found  places 
in  some  of  the  associated  services  of  the  army,  as  in 
Y.  M.  C.  A.  work,  and  in  agencies  that  are  working  for 
the  upholding  of  the  morale  of  the  fighting  men  by  con- 
tributing to  helpful  pastimes  for  leisure  hours.  In  Hiis 
particular  direction  there  is  still  a  great  need. 

Just  now  there  is  an  insistent  demand  for  men  for  the 
Y.  M.  C.  A.  transport  service.     At  the  request  of  the 


The  Department  of  Labor 

War  Labor  Policies  Board 
United    States    Employment    Service 
Woman-in-Industry  Service 
The  War  Department 

Urdnance  Department 
Quartermaster  (.ieneral 
General  Staff 

Commissioner  on  Education 
Adjutant  Genf-ral's  Office 

Commissioner    on    Classification 
The  Navy  Department 
The  U^nited  States  Shipping  Board 
Emergency  Fleet  Corporation 
Cham.ber  of  Commerce  of  the  United  States 
His  courses  deal  chiefly  with  the  broad  problems  of 
employment   management.      However,    consideration   is 
given  to  statistics,  labor  economics,  business  organiza- 
tion and  industrial  management.     The  material  present- 
ed on  the  subject  of  employment  management  covers 
the  organization  and  equipment  of  an  employment  de- 
partment, the  hiring  of  workers,  training  of  the  work- 
ers, wage  payment  systems,  control  of  working  condi- 


army  authorities  the  association  has  taken  over  all  of     tions,  and  the  government  of  the  shop.     Courses  of  in- 


the  canteen  work  and  is  doing  a  business  of  some 
$5,000,000  per  month.  This  entails  a  tremendous 
amount  of  transport,  involving  the  repair,  upkeep  and 
driving  of  a  large  fleet  of  automobile  trucks.  Men  are 
urgently  needed  for  both  sides  of  the  service,  that  is 
for  the  work  of  repair  and  the  work  of  driving.  The 
latter  has  in  it  all  of  the  elements  of  adventure  that  is 
found  in  the  regular  transport  serxice  in  the  army, 
for  there  are  Y.  M.  C.  A.  dugouts  directly  behind  all 
of  the  front  line  trenches.  So  to  industrial  executives 
and  engineers  there  is  a  double  plea.     First,  a  plea  to 


struction  run  from  six  weeks  to  two  months. 

Courses  already  completed  have  contained  students 
representing  the  following  industries :  Shipbuilding,  cot- 
ton manufacture,  woolen  manufacture,  clothing,  cast- 
ings, hard\\arc.  automobiles,  refining  of  oil,  arsenals, 
manufacture  of  explosives,  shoe  making,  manufacture 
of  chemicals,  rubber  goods,  building  materials,  electrical 
machinery,  industrial  gases,  machine  tools,  manufacture 
of  jute,  cement,  tanning,  manufacture  of  silverware, 
cand\-  making,  smelting  and  refining,  lithographing, 
manufacture   of   optical   instruments,    furniture,   muni- 


leave  your  business,  if  you  can,  and  in  this  transport     tions,  airplanes  and  paper. 

service  back  up  the  bo\s  in  France;  or,  second,  if  you         Truly,  no  profession  has  had  such  a  lusty   growth  as 

cannot  leave  xour  business,  send  as  your  own  substitute     this  latest  arri\al  in  the  industries. 
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Fadorif Equipment NeyOs 

The  Latest  Laboi\.SaVin$  Machineri/ 


The  :-iv,..    rM.i..;k  I'lnck 

A  RECORDING  instrument  that  plots  a  diagram  of 
^^  operation  and  waits  on  motor  trucks  has  been 
jilaced  on  the  market  under  the  name  of  the  Servis 
truck  clock.  The 
instrument  is  at- 
tached to  the 
truck  in  such  a 
way  that  the  side 
s\va_ying  of  the 
vehicle  swings  a 
pendulum 
to  which  is  at- 
tached a  stylus 
near  its  point  of 
suspension. 
This  stylus  pro- 
duces a  mark  and 
thus  a  continuous 
lecord  on  a  chart 
that  is  rotated  by 
a  clock  m  o  V  e  - 
ment. 

A?  the  pendu- 
lum swings  only 
when  the  truck  is 
in  motion  the 
stylus  only  re- 
cords the  time 
during  which  the 
vehicle  is  moving. 

An  analysis  of  the  chart  shows  the  successive  periods 
of  running  and  standing  times  so  that  the  truck  super- 
intendent or  inspector  can  identify  various  trips  and 
stops  showing  how  long  a  time  was  required  for  load- 
ing, traveling,  unloading  and  so  on. 

This  instrument  is  built  by  the  Service  Recorder 
Company,  Cleveland,  O. 


SPRING     HIiAlj     TOOL     HOLDEK 
eland    National    Marine    Comnai: 


shank;   B   the  goose   neck  spring;   CD    £  the  three 
clamps;  G  a  square  bit  and  F  the  tool-holder  wrench. 

By  an  unfortunate  omission,  the  article  on  factory 
'unchrooms,  appearing  on  pages  254  and  255  of  the 
September  issue  of  I.vdustrial  Man.\gement,  failed 
to  make  mention  of  the  fact  that  the  illustrations  were 
•upplied  through  the  courtesy  of  Albert  Pick  &  Com- 
pany, Chicago,  111.,  in  whose  behalf  we  take  this  oppor- 
lunitv  to  correct  the  error. 


anc 


msmess 


tems 


The  Sarco  Company,  Inc.,  New  York  City,  has  op- 
ened a  new  office  at  Atlanta,  Georgia,  under  the  man- 
agement of  Mr.  C.  R.  Dunwoodv. 


Spring  Head  Tool  Holder 

A  TOOL  holder  designed  with  a  .spring  head  to  re- 
*^  lieve  chatter  is  manufactured  by  the  Cleveland 
National  Machine  Company,  Cleveland,  Ohio.  The  ac- 
companying illustration  shows  its  features  of  construc- 
tion. 

Each  holder  has  three  tool  clamps  taking  regular  cut- 
ter .stock — flat  3/32  X  7/16  inch;  round  3/16  to  5/16 
inch;  square  5/16  inch.  These  clamps  are  interchange- 
able and  can  be  inverted  to  throw  the  tool  on  either  side 
of  the  holder.  Bits  as  short  as  j-s-inch  long  can  be  used. 
Parting  tools  as  thin  as  0.014  inch  can  also  be  used. 

The  tension  of  the  spring  is  sufficient  satisfactorily  to 
cut  ordinary  pitches  of  thread  on  all  grades  of  tool 
steel. 

The  entire  holder  is  made  of  forged  steel,  tempered 
and  polished.      Turning    to    the    illustration    A    is    the 


The  Jeffrey  Manufacturing  Company,  Columbus, 
Ohio,  has  reopened  a  Cleveland  branch  office  in  charge 
of  Messrs.  P.  C.  Dierdorff  and  C.  B.  Reed. 

The  Poole  Engineering  &  Machine  Company,  Balti- 
more, Md.,  is  mailing  folder  No.  203  briefly  describing 
the  application  of  the  "Turbo  Gear"  to  mine  fan  drive. 

'M        ^        ^        i/L 

The  Lakewood  Engineering  Company  announces  the 
opening  of  new  offices  in  Chicago,  in  the  Eumber  Ex- 
change Building. 

The  Chas.  T.  Topping  Machinerv  Company  has 
merged  its  interest  with  the  Pittsburgh  office  of  the 
I^akewood  Engineering  Company,  Cle\-eland.  O. 


Pneumercator  Company 
York  office  into  l;irger  ( 
Building. 


Inc..    has    nio\cd    its    New 
u.'irters    in    the    Park    Row 
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-Mr.  Robert  Mawson  on  September  2^^  took  uj)  the 
duties  of  Production  Manager  of  the  Mosler  Safe  Com- 
pany, Ordnance  Department,  HamiUon,  Ohio. 

Mr.  Vance  McCarthy,  for  the  past  twelve  years' 
Pittsburgh  branch  manager  of  Edward  R.  Ladew  Com- 
pany, Inc.,  has  been  appointed  general  sales  manager 
of  the  same  company  with  hcadcjuarters  in  the  New 
York  office. 

,The  Cutler-Hammer  Manufacturing  Company,  Mil- 
waukee, Wisconsin,  announce  the  opening  of  a  branch 
office  in  the  Union  Trust  Building,  Washington,  D.  C. 
Messrs.  H.  W.  Knowles  and  C.  W.  Yerger  will  he 
in  charge. 

*  *     *     * 

Mr.  Leonard  ^^^  Egan,  formerly  special  engineer 
with  the  Wellman-Seaver-Morgan  Company,  has  be- 
come associated  with  the  Electric  Furnace  Company, 
with  headquarters  at  their  general  offices  in  Alliance, 
Ohio. 

Mr.  D.  P.  Cartwright  has  been  appointed  manager 
of  the  New  \'ork  branch  of  the  North  East  Electric 
Company,  to  succeed  Mr.  R.  J.  Hardacker,  who  is 
shortly  to  assume  the  management  of  the  Chicago 
branch. 

*  *     *     * 

Mr.  Leon  I*".  Hussey  has  recently  become  advertis- 
ing manager  of  the  General  Fireproofing  Company, 
Youngstown,  Ohio,  leaving  the  Oakland  Motor  Car 
Company,  Pontiac,  Michigan,  which  he  has  served  in 
a  similar  capacity  during  the  past  two  years. 

*  *  1!  * 

The  Chicago  Pneumatic  Tool  Company  announces 
the  appointment  of  Mr.  C.  W.  Cross  as  special  rep- 
resentative for  the  sale  of  pneumatic  tools  to  railroads, 
taking  the  place  of  Mr.  I.,.  C.  Sprague  promoted  to 
be  district  manager  of  sales  for  the  comiian'i'  at  New 
York. 

The  Wheeler  Condenser  &  Engineering  Company, 
Carteret,  New  Jersey,  has  just  issued  a  bulletin  No. 
112-A,  entitled  "Condensers,  Pumps,  Cooling  Towers, 
etc."  A  helpful  part  of  the  discussion  relates  to  the 
choice  of  the  kind  of  condenser  and  the  remainder 
illustrates  and  describes  the  Wheeler  condensing  ma- 
chinery in  detail. 

The  Hayward  Company,  of  New  York  City,  will 
exhibit  this  month  at  the  Foundrymen's  Convention  in 
Milwaukee  working  models  of  their  clam  shell  and 
orange  peel  buckets,  and  will  also  have  in  operation  an 
electric  motor  bucket  of  the  type  which  has  been  adapted 
for  foundry  use.  The  exhibit  will  be  in  charge  of 
Messrs.^  C.  F.  Hutchings  and  H.  M.  Davison. 

The  Griscom-Russell  Compan\',  New  York  City,  has 
just  issued  Bulletin  No.  11 10  describing  the  Stratton 
Air  Separator  in  somewhat  more  detail  than  the  previ- 
ous pamphlets.  The  construction  of  the  separator  is 
?hown,  its  method  of  installation  described  and  two 
■pages  of  diagrams  and  tables  give  the  dimensions  for 
he  various  sizes. 

*  *     *     * 

Mr.  W.  T.  Nevins,  formerly  general  superintendent 
of  the  Buffalo  Dry  Dock  Company  (American  Ship- 
building Company),  and  of  recent  years  marine  archi- 
tect and  ship  surveyor  of  Chicago  and  San  Francisco, 
toiis  been  appointed  superintendent  of  ship  construction 


of  the  Chickasaw  Shipbuilding  Company,  the  United 
States  Steel  Corporation  plant  now  in  process  of  con- 
struction at  Chickasaw,  near  Mobile,  Ala. 

The  Pangborn  Coriioration,  Hagerstown,  Md.,  has 
just  issued  bulletin  Xo.  50  entitled  "Sand  Blast — Prin- 
ciples and  Data."  The  matter  lives  up  to  its  title  de- 
scribing first  the  various  systems  of  sand  blasting,  tell- 
ing how  they  are  applied,  describing  various  types  of 
ajiparatus  and  giving  information  in  regard  to  all  of  the 
equipment  for  a  sand-blast  installation. 

The  Brown  Portable  Elevator  Company,  Chicago, 
Illinois,  has  just  issued  a  new  catalog — Bulletin  No.  2 — 
entitled  "Cutting  Costs  by  Continuous  Motion  Han- 
ciHng  Machines."  It  is  devoted  to  illustrating  the  use 
of  hoisting  and  convej'ing  machinery  made  by  this 
lirni  with  particular  application  to  the  saving  and 
efficient  using  of  utilization  of  man  power.  Sixty-six 
illustrations  show  a  wide  variety  of  applications  in  many 

different  industries. 

*      *     *     * 

The  Chicago  Pneumatic  Tool  Company  announces 
that  a  contract  has  been  let  and  work  started  on  the 
erection  of  an  addition  to  their  Cleveland  plant,  which 
is  planned  to  double  the  present  output.  It  is  expected 
that  work  will  be  completed  on  the  building  itself  about 
November  first.  The  necessary  equipment  has  been 
ordered  and  it  is  believed  will  be  delivered  and  ready 
for  installation  by  the  time  the  building  is  completed, 
so  that  the  additional  production  contemplated  will  be 
available  very  soon  thereafter. 

The  American  Bronze  Corporation,  Berwyn,  Penn- 
.sylvania,  gave  a  house  warming  on  August  16  in  cele- 
bration of  its  new  plant  at  Berwyn.  The  new  struc- 
ture more  than  triples  the  firm's  former  capacity.  A 
feature  of  the  festivities  was  the  announcement  of  a 
bonus  plan  for  the  employees.  Briefly,  this  is  a  recog- 
nition of  service  under  which  each  employee  is  awarded 
a  bronze  war  worker's  badge,  wdiich  at  the  end  of  30 
da}s  is  exchanged  for  a  silver  badge  provided  the  em- 
ployee has  rendered  faithful  and  loyal  service.  After 
holding  the  silver  badge  for  one  month,  each  employee 
will  receive  a  cash  bonus,  wdiich  will  continue  for  a 
period  of  six  months,  at  the  end  of  which  time  a  gold 
badge  is  awarded  with  the  name  of  the  owner  engraved 
thereon.  The  gold  badge  entitled  its  possessor  to  the 
cash  br)nus  during  the  entire  period  of  his  employment 
pro\'ided  he  qualifies  under  the  regulations  of  the  plant. 

A  contract  for  the  construction  of  the  new  shipyard 
of  the  Bethlehem  Shipbuilding  Corporation,  to  be  lo- 
cated at  Alameda.  California,  has  been  awarded  to  the 
Aberthaw  Constructios  Compan}',  Boston,  Massachu- 
setts. The  Alameda  plant  will  be  the  second  largest 
in  the  L'nitcd  States,  exceeded  in  size  only  by  Hog 
Island.  It  will  be  twice  the  size  of  the  A'^ictorv  plant 
at  Squantum  and  will  involve  twice  the  expenditure. 
The  plant,  which  will  be  complete  for  building  on  ten 
slips,  will  cover  over  a  third  of  a  square  mile  and  from 
three  to  four  million  yards  of  dredging  wi'l  be  neces- 
sary. Large  cargo  vessels  will  be  constructed,  contracts 
for  which  have  already  been  aw-arded  to  the  Bethlehem 
Shipbuilding  Corporation  by  the  United  States  Ship- 
ping Board.  The  formal  opening  of  the  w-ork  occurred 
on  August  13.  when  the  first  pile  was  driven;  it  is 
anticipated  that  the  construction  work  will  require  the 
service  of .  approximately  15.000  men  within  the  next 
few  weeks. 
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The  following  pages  form  a  descriptive  index  to  the 
leading  and  special  articles  of  permanent  value  pub- 
lished currently  in  the  Transactions  of  all  the  important 
engineering  societies  of  both  Europe  and  America,  and 
in  i.11  the  leading  engineering  journals  of  the  world 
in  the  English,  French,  Dutch,  Italian  and  Spanish 
(i)  The  title  of  the  article, 

(2)  The  name  of  its  author, 

(3)  A  descriptive  abstract, 

(7)    IV e  supply  the  a 

t^^    The  full  text  of  every  article  described  in  the 

Index,  together  with  all  its  illustrations,  can  usually  be 

supplied  by  us.     The  Explanatory  Note  is  given  in  the 


languages,  as  far  as  possible  on  account  of  war. 
The  term  descriptive  is  used  because  the  definite  pur- 
pose of  each  index  note  is  to  indicate  clearly  the  char- 
acter and  purpose  of  the  article  or  paper  described;  and 
with  that  in  view  we  give  the  following  essential  infor- 
mation about  every  publication : 

(4)  Its  length  in  words, 

(5)  Where  published, 

(6)  When    published, 
rticle  itself,  if  desired. 

Index  Section  of  Industrial  Management,  where  also 
the  full  titles  of  the  principal  journals  indexed  are 
given.    This  list  is  subject  to  change  from  time  to  time. 


Note. — The  Index  is  conveniently  classified  into  the 
larger  divisions  of  engineering  science,  to  the  end  that 
the  reader  may  quickly  turn  to  what  concerns  himself 
and  his  special  branches  of  work.     By  this  means  it  is 


possible,  within  a  few  minutes'  time  each  month,  to 
learn  promptly  of  every  important  article  published  any- 
where in  the  world,  in  any  language,  upon  the  subjects 
claiming  one's  special  interest. 


Divisions  of  The  Engineering  Index 

Industrial  Management t'age  345     Civil  Engineering   

Mechanical  Engineering    '"     347     Marine  and  Naval  Engineering. 

Electrical  Engineering   "     351      Mining  and  Metallurgy   

Kailwav  Engineering  Page  360 
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EDUCATION 
Agriculture 

The  Tutored  Farmer  (88188  A).  W. 
O.  Hedrick.  3000  w.  Sci  M — Aug., 
1918.  Activities  for  the  instruction  of 
farmers,  and  resuhs. 

Apprentices 

Fundamentals  of  Apprenticeships. 
National  Interest  Grows — I  (87994). 
4000  \v.  Can  Fndman — July,  igi8.  Se- 
rial, 1st  part.  Requirements  of  indus- 
trial education. 

The  Education  and  Training  of  En- 
gineering Apprentices  ('87973  A).  P.  H. 
S.  Kempton.  1000  w.  Elec  Rev — July 
19,  1918.  Serial,  ist  part.  Account  of 
some  of  the  systems  of  training. 

Boiler  Rooms 

Education  of  Boiler-Room  Men  Nec- 
essary (88353).  Edwin  A.  Hunger. 
3500  w.  Elec  Wld — Aug.  24,  1918.  Im- 
portance of  human  element  in  fuel  con- 
servation. 

Coal  Mining 

Coal-Mining  Instruction  in  the  Even- 
ing Schools  of  Derbyshire  and  Leices- 
tershire (87905  A).  George  Forster. 
4000  w.  Ir  &  CI  Trds  Rev — July  12, 
19 18.     Explains   scheme  of   instruction. 

Colliery  Managers 

Examinations  for  Colliery  Managers' 
Certificates  of  Competency  (87885  A). 
3000  w.  Ir  &  CI  Trds  Rev— May  31, 
igi8.  Papers  from  Board  for  Mining 
Examinations,  at  the  Home  Office. 

Disabled  Men 

The  Vocational  Re-education  of  Dis- 
abled Men  (88151).  C.  A.  Prosscr.  1200 
w.  \Ve?t  Eng — Aug.,  1918.  Plans  of 
Federal  Government  for  training  dis- 
abled veterans. 


Engineers 

Ensiineers  and  the  War  (88218  D). 
William  M.  Black.  12  pp.  A  I  E  E, 
Pro — Aug.,  1918.  Nature  of  the  work 
of  the  engineer  and  the  preparation  re- 
quired. 

The  Training  of  Engineers  (88148). 
E.  J.  Silcock.  3500  w.  Can  Engr — 
Aug.  8,  1918.  Introduction  to  discus- 
sion by  the  Institution  of  Water  En- 
gineers, England. 
Industrial  Census 

What  an   Industrial   Census   Can   Do 
(88447  A).     Dale   Wolf.     3500  w.     Ind 
Man — Sept.,  1918.     Results  of  an  experi- 
ment of   the   ^liller  Lock   Co.,   Phila. 
Industrial  Chemistry 

Organic  Chemistry  in  Relation  to  In- 
dustry (87982  A).  M.  O.  Forster,  with 
discussion.  8500  w.  Roy  Soc  Arts,  JI — 
July  12,  1918.  Claims  its  study  satisfies 
most  forms  of  intellectual  craving,  and 
is  highly  remunerative  when  applied  to 
industrial  processes. 
Laboratory 

The  National  Physical  Laboratory  in 
IQ17-18  (88396  A).  4500  w.  Engng — 
July  26,  1918.  Serial,  ist  part.  Edito- 
rial review  of  its  history  and  develop- 
ment, as  given  in  the  last  Report. 
Power  Plants 

Modern  Power  Plant  Education 
(87869).  C.  A.  Joerger.  Ills.  1500  w. 
Power — July  30,  1918.  The  co-operative 
course  for  engineering  students  at  the 
University  of  Cincinnati. 
Research 

Research    and    the    Industries    (88187 
A).     P.  G.  Nutting.     2500  w.     Sci  M — 
Aug..     1918.      Value    of    industrial     re- 
search and  tlie  training  needed. 
To  avoid  error,  please  order  by  title  and  number 


Research     Associations      (87887     A). 
3000  w.     Engr — June  28,   1918.     Exam- 
ines the  question  of  their  organization 
and  principles. 
Shipyards 

Training  Shipyard  Workers  (88180 
B).  James  .A.  Pratt.  3000  w.  Cas 
Eng  Mthly — July,  1918.  Outlines  a  plan 
for  training  large  numbers  of  the  semi- 
skilled class. 

Shipyard     Labor     (88417).       Iioo    w. 
Times  Engng  Supp — July,  1918.    Recent 
efforts     to     expedite     work     in    British 
yards. 
Training 

Training  150  Operators  Per  Week 
(88268).  2500  w.  Auto  Ind — Aug.  15, 
1918.  How  the  vestibule  school  of  the 
Remington  Arms  Co.  is  meeting  the  de- 
mand for  skilled  workers  of  both  sexes. 
Women  Workers 

Selection,  Training  and  Supervision  of 
Women  Workers  (88335).  I"s.  2500  w. 
Auto  Ind — Aug.  22,  1918.  How  high 
employment  standards  are  maintained. 

Women's  Work  in  Munitions  (88419). 

1300  w.    Times  Engng  Supp — July,  1918. 

Description    of   work   shown   at   second 

Exhibition  of  technical  work  by  women. 

FINANCE  AND  COSTS 

Accounting 

A  Foundry  Cost  and  Accounting  Sys- 
tem (S7963  A).  3500  w.  A  S  M  E,  JI— 
Aug.,  1918.  Discussion  of  W.  W.  Bird's 
paper. 

Corporation  Organization  and  Ac- 
counting (88101  A).  William  H.  Bell. 
10  pp.  JI  Actcy — Aug.,  1918.  Serial, 
1st  part.  Deals  with  matters  affecting 
private  corporations  conducted  for 
profit. 
only. 
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Liberty    Loan   Accounting   for   Small 
Banks  (88190  A).     Willard  H.  Lawton. 
1500  w.     Jl  Actcy— Aug.,  1918.     System 
adopted  for  a  small  trust  company 
Airplanes  .  \n      r 

\irplane  Cost  Fmding  (88443  AJ.     *-■ 
H    Hart.     700  w.     Ind  Man— Sept.,  1918. 
A   simple   method  of   recording  costs. 
Copper  Mines 

Depletion   of   Copper   Mmes   in   Rela- 
tion to  Income  Tax  Returns  (88189  A). 
William  B.  Gower.     11   pp.     Jl  Actc) 
\ng.,    1Q18.     Accounting   in   relation   to 
the    di-pktion    of   mineral    deposits. 
Cost  Keeping  c         n        t 

Cost  Keeping  System  for  Count> 
Highway  Work  (88090).  H.  A.  Sewell. 
2S00  w.  Eng  &  Con— Aug.  7,  I9i8-  Ab- 
stract of  paper  before  Washington 
Assn.  of  County  Engrs.  Principles  ot 
such  systems.  ,      r-     .. 

Some  Notes  Regarding  Foundry  Cost- 
Keeping  and  Methods  (87993)-  M  H. 
Potter.  2500  w.  Can  Fndman — July, 
1918.  Elements  of  the  system.  Factors 
entering  into  the  problem. 
Germany 

Planning  Economic  Supremacy 
(88348).  3500  w.  Naut  Gaz— Aug.  24, 
1918.  How  Germany  hopes  to  regain 
her  lost  markets.  Paper  issued  by  the 
Guaranty  Trust  Co.  of  New  York. 
Income  Tax 

Pay  the  Income  Tax  m  Installments 
(88456  A).     J.  P.  Brophy.     500  w.     Ind 
i^an — Sept.,  1918.    A  reasonable  plea  for 
relieving  financial  strain. 
Labor  Costs 

Report  on  Estimating  Labor  Costs 
(87849).  7  pp.  Elec  Rev,  Chi— July  27. 
igi8.  Compiled  by  the  Electrical  Esti- 
mator's Assn.  of  Chicago,  and  presented 
at  the  Cleveland  convention  of  the  Na- 
tional Assn.  of  Electrical  Contractors 
and  Dealers. 
Living  Cost 

How  to  Determine  Cost  of  Living  in 
An  Industrial  Community  (88438  A). 
Ray  M.  Hudson.  4500  w.  Ind  Man — 
Sept.,  1918.  Tabulated  analysis  of  the 
elements  of  living  cost,  with  comments. 
Piecework 

Determining  of  Piecework  Rates 
from  Charts  (88470  A).  Otto  M.  Burk 
hardt.  1000  w.  Am  Mach — Aug.  29, 
1918.  A  simple  method  of  figuring 
prices  when  the  time  elements  are 
known. 
Trade 

The  Proper  Basis  for  a  Prosperous 
Foreign  Trade  (87805).  John  L.  Har- 
rison. 3000  w.  Ry  .A.ge— July  26,  1918. 
Interesting  views  of  one  who  has  spent 
several  years  in  .\siatic  countries. 
United  Kingdom 

The  Economic  Condition  of  the  Unit- 
ed Kingdom  After  Three  and  a  Half 
Years  of  War  (88375  A).  Edgar  Cram- 
mond.  2d  Cantor  lecture.  7000  w.  Roy 
Soc  Arts,  Jl— Aug.  2,  1918.  Serial,  1st 
part.  Outlines  the  principal  economic 
changes  which  occurred. 
Valuation 

Valuation  for  Rate-Making  (88270). 
J.  K.  Johnston.  Read  before  Indiana 
Ind.  Tel.  Assn.  2500  w.  Telephony— 
Aug.  17,  1918.  Question  of  a  reasonable 
return  on  the  basis  used  by  courts  and 
commissions  to  determine  rates. 

Public  Service  Says  Living  Wage  Is 
Sum  (88034).  2000  w.  Elec  Ry  Jl— 
.\ug.  3,  1918.  Claims  that  present  wages 
give  an  adequate  living  standard. 

Remuneration   of  Labor  and  Its   Re 
lation  to  Output  (88179  B).     John  Hol- 
loway.     9  PP-     Cas   Eng   Mthly— July, 
1918.      Discusses    the   various    methods 
and    their    relative    advantages. 
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The  Recent  Increases  in  Wages  of 
Shopmen  (88100).  2500  w  Ry  Age— 
\ug  9  1918.  Supplement  No.  4  to  Or- 
der 27  defines  trades,  names  new  rates 
and  contains  statement. 

MANAGEMENT 

Business  .      t^. 

Business  Principles— A  Discussion 
(88446  A).  Harold  Bates.  5000  w.  Ind 
Man— Sept..  1918.  Critical  discussion  of 
a  point  in  C.  E.  Knoeppel's  article  m 
July  issue.  .     „     .  m 

Significant  Changes  in  Business  Man- 
agement (87925  A).  3000  w.  AmMach 
—Aug.  I,  1918.  Changes  occurring  in 
the  relations  between  labor  and  capital. 

Control  ^  _     , 

Graphic  Production  Control— 1  (88430 
\)  C  E  Knoeppel.  3000  w.  Ind  Man 
—Sept.,  1918.  Serial,  ist  part.  Ad- 
vantages of  the  use  of  graphic  methods 
for  recording  and  controlling  industrial 
production. 


Efficiency 

Criticism 
(88461   A). 
Ind   M 


and      Individual      Efficiency 
Lieut.   R.  T.   Strong.     1200 
v^.      i,.^   .,.„n— Sept.,   1918.     How  both 
public   and   personal   efficiency    may   be 
improved.  , 

Efficiencv— Stop!  Look!  Listen! 
(88458  A).'  William  H.  Smyth,  isoo 
w.  Ind  Man— Sept.,  1918.  Warning 
against  the  ideals  of  materialism. 

Factories  o  o  q     a-i 

Factorv  Investigations  (87878  Aj. 
Albert  A.  Dowd.  1500  w.  Machy— 
Aug.,  1918.  Reasons  for  employing  out- 
side experts,  and  methods  of  conducting 
investigations. 
File  Industry' 

Reform   in    the    File    Industry    (87940 
A).     George  Taylor.     3500  w.     Engr- 
July   5,    1918!      Discusses   the    factories, 
the  methods,  and  the  management. 
Labor 

Man  Power  of  the  Future  (88046  B). 
Harrv  Tipper.  2200  w.  S  .-X  E.  J'— 
.\ug.,'  1918.  The  force  of  labor  idealism. 
Home  Attractions  Keep  Track  La- 
borers Satisfied  (87852).  Clifford  A  El- 
liott. Ills.  1800  w.  Elec  Ry  Jl— July 
27,  1918.  Ways  of  solving  the  labor 
problem,  by  the  Pacific  Electric  Ry. 

Getting  Together  (88460  A).  William 
ludson  Kibby.  1200  w.  Ind  Man- 
Sept.,  1918.  Disadvantages  of  antag- 
onisms between  employers  and  work- 
men. .  , 

Unity  Versus  Trade  Unionism  (88439 
A).  L.L.Warren.  1500  w.  Ind  Man- 
Sept.,  1918.  A  plea  for  cooperation  by 
emploj'ers  and  unions. 

The  Problem  of  Industrial  Unrest 
(88no  A).  1200  w.  Aust  Min  Std — 
June' 27  1918.  The  moral  value  of  work. 
The  Problem  of  Industrial  LTnrest 
(88138  .'\).  R.F.Irvine.  1500  w.  Aust 
IVFin' Std— July  4,  1918.  Serial,  ist  part. 
The  political  economy  of  masters. 

The  Problem  of  Industrial  Discontent 
(88131  A).  J.  H.  Butters.  3000  w.  Aust 
Min  Std— June  20,  1918.  Suggestions 
for  industrial  reconstruction  after  the 
war. 
Labor-Maintenance 

Beginnings  of  Labor  Maintenance 
Servfce  in  a  Small  Plant  (88442  A). 
Mary  L.  Morris.  2500  w.  Ind  Man- 
Sept.,  1918.  How  it  can  be  adapted  to 
the  needs  of  the  small  plant. 
Labor  Turnover 

Labor  Turnover  (88463  A).  400  w. 
Ind  Man— Sept..  1918.  Editorial  on 
points  in  the  symposium  given. 

Computing  Labor  Turnover  (88462 
A).  7000  w.  Ind  Man — Sept.,  1918.  A 
questionnaire  on  labor  turnover 
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Merchant  Marine 

See  same  heading  under  M.^RiXE  and 
Nav.«lL  Engineering. 

Piecework  .       ,,■  j 

See  same  heading  under  Iinance  and 
Costs. 
Production  ,00  -„ 

Keeping  Track  of  Production   (88437 
\)      H.  A.  Russell.     3000  w.     Ind  Man 
—Sept.,  1918.     Useful  forms  for  record- 
ing progress  of  work. 
Stock  Storing  . 

Economic  Factors  Connected  witti 
Storing  (88225  A).  H.  B.  Twyford. 
Ills.  2500  w.  Iron  Age— Aug.  15,  iQlo- 
Discusses  the  proper  quantities  of  ma- 
terials and  supplies  to  keep  in  stock. 

Switzerland  ■  ,   ts     r 

Le  Devellopement  Industnel  De  La 
.Suisse  Depuis  La  Guerre  (88428  B).  L. 
De  Launay.  Ills.  2800  w.  La  Nature- 
July  13,  1918.  Industrial  development  of 
Switzerland  during  the  war.  Former 
watch  factories  now  making  shells  for 
France. 

Time  Studies  . 

Time  Studies  for  Rate  Setting  on  Gis- 
holt  Boring  Mills— III  (88437  -M- 
Dwight  V.  Merrick.  Ills.  2000  w.  Ind 
Man— Sept.,  1918.  Continuation  of  the 
timing  of  operations  for  moving  head, 
securing  tool  and  making  cut. 

Industrial  Waste  Produced  (S8411). 
1700  w.  Times  Engng  Supp— Julj-,  1918- 
Waste  Products  and  how  they  are  re- 
claimed. .^     , 

Prevention  of  Waste  vs.  Reclamation 
of  Scrap   (88015   A).     Henry  J.   Miller. 
1500    w.      Ry    Mech    Engr— Aug.,    1918. 
D^iscussion  of  the  scrap  problem. 
REGULATION 

Arbitration  , 

\rbitration  .\ct  Retorm  (88139  N). 
sooo  w.  Cr  ]Min  West  Aust,  Mthly  Jl— 
\pril,  1918.  Outlines  directions  m 
whicli  Australian  arbitration  laws  should 
be  reformed. 
Compensation  Law 

Court  Decisions  on  Workmen  s  Com- 
pensation Law,  August,  I?i6;-May 
1918  (88174  N)-  370  pp.  N  };  Dept 
Labor,  No.  87  Part  i— June,  1918.  Cov- 
ers subjects  of  constitutionality  and  cov- 
erage. 
Emigration  o  o     ^ 

Britain's  Emigration  Bill  (.87819)- 
2200  w.  Naut  Gaz— July  27,  1918.  Ob- 
jectionable features  of  the  measure. 

Employment  r      t- 

Federal  Emplovment  Bureau  tor  L  ri- 
skillcd  Labor  in  War  Industries  (881 54'- 
1600  w.  West  Eng  —Aug..  1918.  Man- 
ufacturers working  on  war-contracts 
and  employing  over  lOO  workers  must 
obtain  unskilled  labor  through  Federal 
Employment  Service. 
Engineering  Appliances  •  t-      ■ 

The  Overseas  Distribution  ot  tngi- 
neering  Appliances  (88384  N).  Leonard 
\ndrews,  with  discussion.  23  pp.  Instn 
E  E,  Jl — June,  1918.  Suggestions  tor 
advancing  British  engineering  indus- 
tries. 
Engineers  _         .       -n     ,- 

The  Status  of  the  Engineering  Protes- 
sion  and  Fees  (88157  D).    2500  w     Okla 
Soc  Engrs,  Trans— Vol.  IV.  1918.     Re- 
sponsibilities,   service    and    compensation. 
Fuel  Saving 

War  Conservation  of  Power  and 
Light  (88128  A).  Charles  E.  Stuart. 
3S00  w.  E  Cb  Phila,  Jl— Aug.  1918. 
Plans  laid  out  bv  the  Bureau  of  Con- 
servation of  the  V.  S.  Fuel  Administra- 
tion, 
only. 
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Labor 

Labor  Board's  Award  in  Bethlelicin 
Case  (88073  A).  2000  w.  Iron  Age — 
Aug.  8,  1918.  Decision  and  award  in 
full.  Summary  of.  investigation  of  con- 
ditions. 

Strong  Plea  for  Permanent  Adjust- 
ment (88074  A).  2500  w.  Iron  Age — 
Aug.  8.  1918.  Abstract  of  brief  fdcd 
with  National  War  Labor  Board. 
Bridgeport  manufacturers  protest 
against  abandoning  methods  of  demon- 
strated efficiency. 

Labor  Laws 

New  York  Labor  Laws  Enacted  in 
1918  (88175  N).  66  pp.  N  Y  Dept  La- 
bor, No.  88 — June,  1918.  Text  of 
amendments  to  the  labor  law  and  work- 
men's compensation   act. 

Organization 

An  Industrial  Democracy  (87927  A). 
Ellsworth  Sheldon.  1500  w.  Am  Mach 
— Aug.  I,  1918.  Account  of  an  interest- 
ing factory  organization  at  the  plant  of 
win.  De  Muth  &  Co..  Richmond  Hill, 
N.  Y. 

Trusts  and  Combines  (88182  B).  E. 
T.  Good.  2500  w.  Cas  Eng  Mthly — 
July.  1918.     Growth  of  export  trade. 

Packers 

Suggests  Railroad  .Administration 
Control  for  Packers  (88249).  2500  w. 
Ry  .Age — Aug.  16,  1918.  Report  of  Fed- 
eral Trade  Cominission  charges  the  live 
largest  packers  with  operating  a  mo- 
nopoly. 

Patents 

Patents  (88146).  Robert  Hadfield. 
Excerpts  from  presidential  address  to 
Soc.  of  British  Gas  Industries.  4000  w. 
Can  Engr — Aug.  8,  1918.  Importance  of 
wise  and  liberal  patent  laws  .-Xmerican 
and  English  practice,  etc. 

Post-War 

British  Post-War  Industrial  Plans 
(88098).  2000  w.  .\uto  Ind — Aug.  8, 
1918.  Recommendations  as  to  methods 
to  be  pursued  during  the  reconstruction 
period. 

Power 

Mastering  Power  Production — VIII 
(88448  A).  Walter  N.  Polakov.  5000  w. 
Ind  Man — Sept..  1918.  Detailed  analysis 
of  operation  and   efficiency. 


Public  Utilities 

Commission  View  of  Litility  Control 
(S8069).  Charles  E.  Elmquist.  4000  w. 
Telephony — Aug.  3,  1918.  Commission 
control  of  public  utilities. 

\\hat  Commissions  Are  Doing  on 
Rates  (87824).  2000  w.  Elec  Wid— 
July   27,    1918.     Conditions   in   California. 

Railway  Contracts 

Urges  That  Draft  Contract  for  Fed- 
eral Railway  Operation  Is  Unfair 
(87954  A).  2500  w.  Eng  News-Rec — 
-Aug.  I,  1918.  Features  of  the  tentative 
draft  01  agreement  not  acceptable. 

Time  Zones 

Proposed  New  Boundaries  for  Stand- 
ard Time  Zones  (87935).  Emerson  W. 
Judd.  2500  w.  Ry  Age — Aug.  2,  1918. 
Plan  for  relieving  all  large  cities  of  the 
double  time  standard. 

Trade  Bureau 

The  British  Trade  Bureau  (88181  B). 
Alexander  Jack.  2000  w.  Cas  Eng 
Mthly.  July,  1918.  The  problem  of  de- 
veloping export  trade. 

Trade  Secrets 

Secrecy  Versus  Cooperation  (88459 
.A).  Robert  Maw-son.  1200  w.  Ind 
Man — Sept.,  1918.  Methods  often  prac- 
ticed in  the  days  of  small  shops. 

War  Work 

Lining  Up  War-Work  Possibilities  of 
the  Various  Industries  (88471  .A).  C. 
W.  Stark.  1500  w.  Am  Mach — .Aug.  29, 
1918.     .A   new  government  agency. 

WELFARE   AND    SAFETY 

Crippled  Workers 

The  Cripple's  Ability  as  a  Metal 
Worker  (S7933  Aj.  Douglas  C.  Mc- 
Murtrie.  Ills.  2000  w.  Iron  Age — 
Aug.  I,  1918.  Analysis  of  operations 
for  one-armed  or  one-legged  workers. 
Fire  Protection 

"Safety  First"  in  a  Large  Factory 
(87972  A).  Ills.  2500  w.  Eng  Rev — 
Alay,  1918.  The  fire-fighting  system  and 
the  fire  organization  of  the  Schenectady 
works  of  the  General  Electric  Co. 
Malaria  Control 

Soutliern  Railroads  and  the  Problem 
of  Malaria  Control  (88296).  R.  C.  Deri- 
vaux.  2000  w.  Ry  Rev — Aug.  17,  1918. 
Importance  of  drainage  and  use  of 
screens  on  bunk  cars  and  houses. 


Munition  Workers 

Health  of  Munition  Workers  (88410"). 
3400  w.  Times  Engng  Supp — July,  1918. 
Report  of  British   i,ommiiicc. 

The  Health  of  Munition  Workers 
(87899  A).  3500  \v.  Engng— July  5, 
igi8.  Editorial  review  of  the  committee 
report  concerning  conditions. 

Oil  Infection 

Infection  from  Cutting  Oils  (88164 
N).  Ills.  9  pp.  Trav  Stand— July, 
1918.  Dangers  from  unsanitary  condi- 
tions. 

Rescue  Work 

Mine  Rescue  Work  (87841  B).  H.  D. 
Trounce.  Ills.  16  pp.  Prof  Mem — 
July-Aug.,  1918.  Deals  particularly  with 
military  mining,  use  of  reviving  appa- 
ratus for  rescue  of  gassed  men,  etc. 

Santa  Fe  Ry. 

Development  of  Santa  Fe  Reading 
Room  System  (87804).  Charles  E. 
Parks.  Ills.  2500  w.  Ry  Age — July 
26,  1918.  Reasons  for  its  establishment, 
and  the  good  results. 

MISCELLANY 

Engineering  Industries 

The  Health  of  the  Engineering  In- 
dustries (88386  A).  3500  w.  Eng  Rev — 
July,  1918.  The  recently  issued  report 
of  the  Board  of  Trade  Committee  ap- 
pointed to  consider  the  position  of  the 
engineering  trades  after  the  war  is  sum- 
marized  and   discussed. 

Inventions 

British,  French  and  Americans  as 
Leaders  in  Engineering  and  Inventing 
(87916).  1800  w.  Eng  &  Con — July  31, 
1918.  Claims  that  Germany  has  to  its 
credit!  fewer  inventions  than  any  one  of 
the  three  nations. 

Russia 

Conditions  in  Rusia  (87858).  Fedor 
F.  Foss,  with  editorial.  Ills.  4500  w. 
Min  &  Sci  Pr — July  27,  1918.  .Address 
before  the  Engrs'  Club  of  San  Fran- 
cisco. Explains  conditions  and  dis- 
cusses how  to  assist  in  reconstruction. 

Salesmanship 

Engineering  Salesmanship  (88493  A). 
Charles  W.  Hunt.  Abstract  of  a  paper 
before  Manchester  Assn.  Engrs.  1700  w. 
Machv — Sept.,   1918.     First  principles,  etc. 

War 

Today's  After  War  Responsibilities 
(88464  A).  800  w.  Ind  Man— Sept., 
1918.  Editorial  on  the  responsibility  of 
todav. 


AERONAUTICS 
Aeroplanes 

The    Roland    Single    Seater    Fighter 
(88264).     Ills.     1200  w.     -Auto  Ind — -Aug. 
15.   1918.     Mechanical  details. 
Aerostatics 

Military  Aerostatics   (881 11).     H.   K. 
Black.     Ills.     700  w.     A  A  Wkly— Aug. 
12.  1018.     Serial,  ist  part.     Balloons. 
AircraTt 

Products  of  the  Royal  Aircraft  Fac- 
tory (88097).  Ills.  1000  w.  .Auto  Ind 
— -Aug.  8,  1918.  Models  developed  at  the 
establishment  of  the  British  govern- 
ment. 
Airplane  Details 

Strut  Sockets  and  Other  Sheet-Metal 
Airplane  Fittings  (88079  A\  Fred  H. 
Colvin.  Ills.  1000  w.  .Am  Mach — .Aug. 
8.  191S.  Details  of  operations  on  sev- 
eral complicated  pieces. 

A  New-  Method  for  the  Testing  of 
.Airplane  Wing  Ribs  (87816).  Irving  H. 
Cowdrey.  Ills.  4000  w.  .Auto  Ind — 
July  25,  1918.  Describes  apparatus  em- 
ployed. 


.Airscrew 

Notes  on  .Airscrew  .Analysis   (88361). 
M.  A.  S.  Riach.     3000  w^     A  A  Wkly— 
-Aug.  26,  1918.     Investigations. 
Aviation 

Organization  of  the  German  .Army 
.Aviation  Service  (88095).  His.  1200  w. 
Auto  Ind — -Aug.  8,  1918.  Four  classes 
for  bombing  and  reconnaissnnce. 

The  Present  State  of  the  German 
.Aviation  Programme  (87825).  E.  H. 
Sherbondy.  1500  vv.  .A  A  Wkly — July 
29,  1918.  Types  of  planes,  armament, 
and  other  information. 
Biplanes 

The  De  Haviland  IV  Biplane  (87978). 
Ills.  2000  w.  Auto  Ind — iAug.  i,  1918. 
Details  of  British  long-distance  recon- 
naisance  and  boinb-dropping  machine. 

The  German   H.  W.   Biplane   (881 12). 

Ills.     1200  w.     .A  .A  Wkly — .Aug.  12,  1918. 

Interesting  features  of  the  Hannover. 

Bombing 

'"Laying  the  Egg  on  the  Flun" 
(88096).  Ills.  1500  w.  .Auto  Ind— .Aug. 
8,    1918.      Tlie    training    of     a     bomber. 


The  Problems  of  .Aerial  Bombing 
(88336).  Ills.  2000  w.  .Auto  Ind — -Aug. 
22,  1918.  Details  of  bombs,  bombing 
and  bomb  carrying. 

British  Machine 

The  S.  E.  5.A  Single  Seater  Fighter 
(88334).  Ills.  1000  w.  .Auto  Ind — .Aug. 
22,  1918.  Mechanical  details  of  British 
machine  which  has  been  adopted  by  U. 
S.  army  authorities. 

Design 

Aeroplane  Design  (88424).  W.  F.  Du- 
rand.  2500  w-.  Times  Engng  Supp — 
July,  1918.  Problems  discussed  in  lec- 
ture at  British  .Aeronautical  Society. 

Official  Guide  for  .Airplane  Inventors 
(88266).  2200  w.  -Auto  Ind — .Aug.  15, 
1918.  Possibilities  for  inventions  and 
improvements  in  aircraft  design  as 
stated  by  Naval  Consulting  Board  and 
the  War   Committee  of   Technical   Socie- 


Engines 

Modern     .Aeronautic     Engines     (88044 
B).     Herbert  Chase.     Ills.     5  pp.     S  A 
E,     Jl — .Aug.,     1918.       Serial,    ist    part. 
To  avoid  error,  please  order  by  title  and  number  only. 
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Developing  the  Plispano-Suiza  Motor 
for  the  Air  Service  (88284).  George  H. 
Houston.  Ills.  600  w.  A  A  Wkly— 
Aug.  ig,  igiS.  Story  of  the  invention 
of  this  engine  by  a  Swiss  engineer. 
German  Planes 

L'ltMihition  l)e  L'Aviation  .Mlcmande 
(88429  B).  J.  A.  Lcfranc.  Ills.  3100 
\v.  La  Nature— July  27,  1918.  Fourth 
article  on  German  machines.  Control- 
lers, instruments,  respiratory  apparatus, 
etc. 
Italy 

Plans  and  Accomplishments  of  the 
Italian  Air  Service  (88267).  Ills.  1800 
w.  Auto  Ind — Aug.  15,  1918.  Italy  is 
supplying  all  its  own  needs  in  motors 
and  planes,  but  must  have  American  raw 
materials. 
Mufflers 

Exhaust  Headers  and  Mufflers  for 
Airplane  Engines  (88043  B).  Archibald 
Black.  Ills.  5  pp.  S  A  E,  Jl— Aug., 
1918.  Data  collected  on  this  subject. 
Typical  constructions,  designs,  etc. 
Propellers 

Characteristics  of  tlie  Aerial  Propeller 
(88360).  S.  E.  Slocum,  Ills.  2000  w. 
A  A  Wkly— Aug.  26,  1018.  Serial.  1st 
part.  Results  of  experiments,  witli 
formulas. 

Conventional    Propeller    Calculations 

"  2  B).  F.  W.  Caldwell.  Ills.  10  pp. 
S  A  E,  Jl — Aug..  igi8.  Shows  how  cal- 
culations for  determining  strength  and 
efficiency  should  be  made. 

Predicting  Strength  and  Efficiency  of 
-Aeroplane  Propellers  (8798g).  F.  W. 
Caldwell.  Ills.  2000  w.  A  A  Wkly — 
Aug.  5,  igi8.  Cliarts  and  formulae  for 
calculating  h.  p.  absorbed  and  torque 
delivered  at  given  engine  and  plane 
speeds. 
Propulsion 

Air  Propulsion  (87062  A).     Ills.     c;=;oo 
\v.     A  S  M  E,  Jl— Aug..   IQ18.     Discus- 
sion of  Morgan  Brook's  paper. 
Wood 

The  "Grain"'  of  Wood  With  Special 
Reference  to  the  Direction  to  the  Fi- 
bres (88113).  Arhtur  Koehler.  Ills. 
2500  w.  A  A  Wkly— Aug.  12,  1918. 
Matters  of  importance  in  selecting  wood 
for  aeroplane  construction. 

AUTOMOBILES 
Axles 

Possibilities  for  Standardization  in 
Tractor  Front  Axles  (88263).  His.  700 
w.  Auto  Ind — Aug.  15,  igi8.  Present 
variety  of  type  could  be  replaced  by  a 
few  standard  designs  which  would  meet 
all  requirements. 

Engines 

Buda  Model  "ll  T  U'  Engine  (88260). 
Ills.  1400  w.  .\uto  Ind — .\ug.  15,  loiS. 
Designed  for  truck  and  tractor  service. 
Detailed  description. 

Possibilities  of  the  Hvid  Engine 
(88047  B).  E.  B.  Blakely,  with  discus- 
sion. Ills.  8  pp.  S  A  E,  Jl— Aug.,  1918. 
Operation,  trials,  etc. 

Exhaust  Headers 

Exhaust  Headers  and  Mufflers 
(87817).  Archibald  Black.  Ills.  3000 
w.  Auto  Ind — July  25,  igi8.  An  S.  A.  E. 
paper  considering  the  subject  from  the 
standpoint  of  aircraft  engineering. 
Present  practice  reviewed  and  conclu- 
sions. 

Garage 

New  York's  Model  Post  Office  Ga- 
rage Can  Accommodate  200  Mail  Truks 
(88060  A).  Ills.  2000  w.  Com  Ylile — 
Aug.  I,  igi8.  Serial,  ist  part.  Provides 
all  facilities  for  the  maintenance  of  the 
15s  trucks  in  use. 


Lubrication 

Grease  vs.  Oil  for  Chassis  Lubrication 
(87g7g).     Ills.     1500  w.    Auto  Ind — Aug. 
I,   1918.     Opinions  differ  as   to   the  ad- 
vantages of  each. 
Magnetos 

Non-Distributor  and  Multipolar  Mag- 
netos (88094).  Fred  I.  Hoffman.  Ills. 
1400  w.  Auto  Ind — .A.ug.  8,  1918.  Prac- 
tical possibilities  of  magnetos  designed 
for  use  with  separate  distributors  in  the 
engine  camshaft. 
Motor  Transport 

Motor  Transport  Corps  Under  Brig.- 
Gen.  Drake  (88332).  Allen  Sinshcimer. 
2800  w.  Auto  Ind — .A.ug.  22,  1918.  New 
corps  will  control  all  motor  apparatus  ex- 
cept ambulances,  tanks  and  tractors. 
Motor  Trucks 

Need  of  Motor  Truck  M'akers  for  Ma- 
terials and  Fuel  (87815).  3000  w.  Auto 
Ind — July  25,  igi8.  Text  of  presenta- 
tion before  the  War  Industries   Board. 

Specifications    of    Light    U.    S.    Army 
Truck  (88049  B).     3500  w.     S  A  E,  Jl— 
.Aug.,  igi8. 
Tractor  Engines 

Doman       Tractor       Engines       (87981). 
Ills.      1000  w.     .\uto  Ind. — Aug.   I,   191S. 
Made  in  three  4-cylinder  models. 
Tractors 

Comments  on  Some  Tractor  Prob- 
lems (88333).  Ills.  900  w.  Auto  Ind — 
.\ug.  22,  1918.  New  tendencies  in  de- 
sign. 

Provision  of  Adequate  Housing  Fa- 
cilities. Big  Tractor  Problem  (88093). 
David  Beecroft.  2200  w.  .^uto  Ind— 
Aug.  8,  1918.  Care  of  machines  import- 
ant as  a  conservation  measure. 

Steering  Creeper  and  Two-Wheeled 
Tractors  (88265).  A.  C.  Woodbury. 
2000  w.  Auto  Ind — Aug.  15,  1918.  Out- 
lines various  plans  for  steering  tractors 
by  other  methods  than  that  involved  in 
the  .-Ackerman  steering  axle. 

COMBUSTION  MOTORS 
Diesel  Engines 

Elements    of    Diesel    Engine    Design 
(88048  B).     W.   G.   G.   Godron.     Ills.     3 
pp.     S  A  E,  Jl^Aug.,  igi8.     The  prin- 
ciple of  operation. 
Gas  Engines 

Gas-Engine     Work     on     the     Pacific 
Coast    (88324    A).      Frank    A.    Stanley. 
Ills.    2500  w.     .A.m  Mach — Aug.  22,  1918. 
Boring,  milling,  turning,  etc. 
Oil  Engines 

Buckeye-Barrett  Oil  Engines  (88120). 
Ills.  1500  w.  Power — Aug.  13,  igi8.  A 
heavy-duty  horizontal  two-stroke-cycle, 
semi-Diesel  engine  using  a  crosshead  for 
operating  on  low-grade  fuel  oils. 

Rational  Design  for  an  Oil  Engine 
(87828  A).  Tohn  F.  Wentworth.  Read 
before  Soc.  Nav.  .'Vrchts.  &  Mar.  Engrs. 
Ills.  10800  w.  Mar  Rev — Aug.,  1918. 
Low  compression  pressures  advocated 
and  steam  recommended  for  starting. 
Producer  Gas 

Producer  Gas,  Its  Manufacture  and 
Use  (88370  B).  C.  S.  Palmer,  with  dis- 
cussion. 33  pp.  Engrs  Soc  W  Penn. 
Pro — M^y,  191S.  History  of  develop- 
ment. 

HEATING  AND   COOLING 
Ammonia 

Tlie  Solubility  of  Ammonia  (88002  A). 
M.   J.   Eichhorn.      Tables   &   Diagrams. 
4500  w.   Ice  &  Refrig — Aug.,  1918.  Former 
researches  and   existing  data. 
Coal  Waste 

Heat  Leakage  Wastes  Coal  (88445  A). 
.'\usten  Bolam.  1000  w.  Ind  ^ian — 
Sept..  191S.  Losses  from  poorly  insu- 
lated steam  pipes  shown. 


To  avoid  error,  please  order  by  title  and  number  only. 


Comfort  Tests 

A  Study  of  Degrees  of  Discomfort 
(88219).  Chart.  1000  w.  Ht  &  Vt  Mag 
— Aug.,  1918.  Based  on  temperature 
comfort  tests  made  at  the  Chicago  Nor- 
mal College  by  Prof.  J.  W.  Shepherd. 
Cost  Study 

-Meeting  the  High  Cost  of  Heating 
and  Ventilating  -Apparatus  (88221). 
George  T.  Mott.  Ills.  3000  w.  Ht  & 
Vt  Mag^-Aug.,  1918.  Discussion  based 
on  an  article  advocating  the  use  of  pipe 
coils  as  an  economy  measure. 

Development  in  Heating  and  Ventil- 
ation During  the  Past  Five  Decades 
(88220).  Werner  Nygren,  in  Record  and 
Guide.  2200  w.  Ht  &  Vt  Mag — -Aug., 
1918.  Review  of  advances. 
Equipment 

fleating  and  Ventilating  Equipment 
as  Realty  Fixtures  (88222).  Arthur  L. 
H.  Street.  2000  w.  Ht  &  Vt  Mag — 
-Aug.,  1918.  Summary  of  Court  decis- 
ions on  the  removable  character  of  such 
appliances  as  against  adverse  claimants. 
Ice  Making 

Treatment  of  Water  for  Raw  Water 
Ice  -Making  (88292  B).  M.  F.  Newman, 
with  discussion.  13  pp.  A  S  R  E,  Jl — 
May,  1918.  Essentials  of  water  purifica- 
tion. 
Refrigeration 

Cold  -Accumulators  and  Their  Appli- 
cation to  the  Refrigerating  Industry 
(88293  B).  Ernst  S.  H.  Baars.  Ills.  iS 
pp.  -A  S  R  E,  Jl — May,  1918.  Describes 
hold-over  tanks  for  keeping  the  low 
temperature  from  the  time  the  refriger- 
ating plant  is  shut  down  until  it  is  start- 
ed again. 

The  Practical  Side  of  the  Low  Tem- 
perature Compression  System  (88294 
B).  H.  Sloan,  with  discussion.  Ills. 
12  pp.  A  S  R  E,  Jl— May,  1018.  Details 
of  successful  installations. 
Schools 

School  Building  Heating  and  Ventila- 
tion (88223).  Samuel  R.  Lewis.  Ills. 
2500  w.  Ht  &  Vt  Mag — -Aug.,  1918.  De- 
scribes systems  and  arrangements  recently 
used. 
Steam  Heating 

Dripping  One-Pipe  Steam-Heating 
Systems  (88062).  Albert  L.  Baum. 
Ills.  1200  w.  Power — -Aug.  6,  1918. 
Measures  that  will  terd  to  obviate  all 
forms  of  noises  and  render  quick  heat- 
ing an  easy  matter. 
Temperatures 

Temperatures  and  Their  Duration 
During  the  Heating  Season  (87964  A). 
Reginald  Pelham  Bolton.  1000  w.  A  S 
M  E,  Jl — -Aug.,  1918.  A  study  of  the 
effect  of  low  temperatures  upon  instal- 
lations of  apparatus  for  heating  build- 
ings. 
Tunnels 

\'entilation  of  Woodhead  Tunnel, 
Great  Central  Railway  (87922).  James 
B.  Ball.  Ills.  1000  w.  Eng  &  Con — 
July  31,  1918.  English  tunnels  between 
Manchester  and  Sheffield  on  the  Great 
Central  Ry.  Conditions  and  remedies. 
Workshops 

Heating  and  Ventilation  of  Work- 
shops (87939  -A).  Ills.  1200  w.  Engr — 
July  5,  1918.  -Arrangement  of  a  low- 
pressure  hot-water  system  with  rein- 
forced circulation. 

Steam-Heating  of  Workshops  (88028 
-A).  2000  w.  Mech  Wld — May  17,  1918. 
The   principal    factors   involved. 

HYDRAULIC  MACHINERY 

Pumping  Engines 

Sec   same   heading  under   Mixing   an. 
MFT.\Li.rRfiv.  Mine  Ol>eration. 
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MACHINE  ELEMENTS  AND 
DESIGN 
Bearings 

Ball  Bearings  for  Machine  Shop 
Equipment — I  (87875  A).  Edward  K. 
Hammond.  Ills.  7000  \v.  Machy— 
Aug.,  1918.  Serial,  ist  part.  Basic 
principles  to  be  observed  in  the  design 
of  mountings  for  ball  bearings  and 
methods  of  lubricating. 

Bronze      Turntable       and       Movable 
Bridge    Discs    (88022).      O.    E.    Selby. 
4000   w.     Fndry — Aug.,    1918.     Discusses 
specifications  and  changes  recommended. 
Cams 

Cam  Profiles  (88391  A).  William  Ker 
Wilson.  Ills.  1000  \v.  Mech  Wld — 
July  26,  1918.  Serial,  1st  part.  Investi- 
gates the  effect  which  a  modification  of 
cam  profile  can  produce  upon  the  inertia 
pressure  to  which  valve  gear  is  subject. 
Screw  Threads 

Progress  Report  of  Committee  on 
Limits  and  Tolerances  in  Screw  Thread 
Fits  (87961  A).  Ills.  &  Tables.  6000  w. 
A  S  M  E,  Jl— Aug.,  191S.  Methodsof 
investigation  and  recommendations. 

Screw  Thread  Situation  in  Great  Brit- 
ain and  America  (88041  B).  E.  H.  Ehr- 
man.  Charts.  10  pp.  S  A  E,  Jl — Aug., 
1918.  Reviews  the  early  history  of 
screw  threads  with  Sellers  and  Whit- 
worth  profits,  discussing  details,  etc. 
Steam  Plants 

Steam  Plant  Design  (88415).  1800  w. 
Times  Engng  Sup — July,  1918.  Ab- 
stract of  paper  before  British  Electrical 
Engineers  on  higher  pressures  and  su- 
perheat. 

MACHINE  WORKS  AND 
FOUNDRIES 
Bending  Machine 

Essentials  of  Bulldozer  Operations — 
The  V-Blocks  (879^6  A).  J.  V.  Hunter. 
Ills.  4000  w.  Am  Mach — Aug.  i,  1918. 
Various  classes  of  w'ork  that  maj-  be 
done  on  a  bulldozer,  showing  the  con- 
struction of  V-blocks  of  diflerent  st\les. 
Bolts 

Bolt  Manufacture  in  Railway  Shops 
(88014  A).  M.  H.  Williams.  Ills.  6000 
w.  Ry  Mech  Engr — Aug.,  1918.  Meth- 
ods and  tools  necessary  for  the  rapid 
production  of  bolts  in  railway  shops. 
Core  Boxes 

Exceptional  Gang  Core  Boxes  (88468 
A).  ].  V.  Hunter.  Ills.  2000  w.  Am 
Mach — .•Vug.  29,  1918.  Methods  appli- 
cable where  large  numbers  of  small  du- 
plicate cores  are  being  produced. 
Cupola  Firing 

.Advantages  Offered  By  the  Oil-Fired 
Cupola   (88024).     W.   S.   Dickson.     Ills. 
900  w.  Fndry — Aug.,   1918.     Crude  oil  is 
sprayed  directly  onto  the  coke  bed. 
Drilling 

.'\  Corner  Drilling  ."Vttachment  (88389 
A).     Ills.     700  w.     Mech  Wld — July  26, 
1918.    An  attachment  for  use  in  confined 
spaces. 
Drilling  Machines 

Special  Shell  Drilling  Machines 
(87880  A).  Donald  A,  Baker.  Ills.  800 
w.  Machy — Aug.,  1918.  Machines  and 
jigs  used  in  drilling  fuse  socket  of 
shrapnel  shells. 

Unusual  Operations  on  Drilling  Ma- 
chines (87874  A).  Edward  K.  Ham- 
mond. Ills.  1500  w.  Machy — .Aug., 
1918.  Use  for  milling,  broaching,  driv- 
ing studs,  and  assembling. 
Essington 

Modern  Plant  Will  Make  Turbines 
(87829  A).  Ills.  1800  w.  Mar  Rev— 
Aug.,  1918.  Equipment  of  new  Essing- 
ton works  for  maximum  production  of 
ihip  propelling  machinery. 


Forging 

Machine  Forging  in  .\utomotive 
Plants  (88337).  Ills.  2000  w.  Auto  Ind 
— Aug.  22,  1918.  Methods  employed; 
absence  of  waste  of  materials  and  elimi- 
nation of  machining. 
Foundry  Losses 

How  the  Engineer  Stops  Foundry 
Losses  (88444  A).  S.  B.  Phelps.  Ills. 
2000  w.  Ind  Man — Sept.,  1918.  Defec- 
tive castings  reduced  in  number  by  at- 
tention to  design. 
Foundry  Practice 

Making  a  Pattern  For  a  Gas  Engine 
Cylinder  (88025).  I">ank  B.  Raebig. 
His.  2200  w.  Fndry — Aug.,  1918.  De- 
scribes also  the  construction  of  the  core 
bo.xcs  and  two  methods  of  molding. 
Furnaces 

A  Rocking  Electric  Brass  Furnace 
(88304).  H.  W".  Gillett  and  A.  E. 
Rhoads.  Ills.  3000  w.  Br  Wld — Aug., 
1918.  Serial,  ist  part.  Electric  brass 
furnaces  in  commercial  use,  furnaces 
under  experimental  test,  with  details  of 
type  named. 
Galvanizing 

Modern  Practice  in  Galvanizing 
Sheets  (88308  A).  Clement  F.  Popple- 
ton.  Ills.  3000  w.  Iron  Age — Aug.  22, 
1918.  Serial,  1st  part.  Methods  of  con- 
structing and  operating  galvanizing 
pots ;  preparation  of  material,  and  costs 
realized. 
Gears 

A  Xote  on  Spiral  Gears  (88390  A). 
His.  1200  w.  Mech  Wld — July  26,  1918. 
Plas  special  reference  to  engine  gears, 
where  the  gear  ratio  is  two  to  one  in 
most  gas  engines,  and  equal  ratio  in 
case  of  steam  engines. 

Patternmaking  and  Molding  Cast 
Tooth  Gears  (88023).  Jabez  Nail.  Ills. 
2200  w.  Fndry — Aug.,  1918.  Past  and 
present  practices  discussing  a  gear- 
molding  machine. 
Grinding 

Grinding   6-In.    Shell-Boring    Cutters 
(87928  A).     George  M.  Dick.     Ills.    500 
w.    Am  Mach — Aug.  I,  1918.    Describes 
a  grinding  fixture. 
Grinding  Wheels 

The  Economical  Foundry  Use  of 
Grinding  W"heels  (88021).  W.  T.  ^Fon- 
tague.  Ills.  5500  w.  Fndry — Aug., 
191S.  \A'hat  wheels  to  use  and  how'  they 
should  be  operated. 
Guns 

Development  of  Gun  Manufacture 
(88045  B).  W.  H.  W.  Skerrett,  with 
discussion.  Ills.  11  pp.  S  .A  E,  Jl — 
.Aug.,  1918.  Reviews  development  and 
discusses  some  recent  problems  in  ord- 
nance work. 

La  Fabrication  Des  Canons  (88430 
B).  Ch.  Dantin.  Ills.  5600  w.  Genie 
Civil — July  20,  1918.  Fabrication  of 
large  guns  in  French  munition  works. 

The  British  6-In.  Howitzer  (88075  A). 
I.  William  Chubb.  Ills.  6000  w.  Am 
Mach — Aus.  8.  1918.  Serial,  1st  part. 
Gun-making  in  British  shops. 

The  75-Mm.  Field  Gun,  Model  1916, 
M.  III.  (88322  A).  Ills.  5000  w.  Am 
Mach — Aug.  22,  1918.  Details  of  the 
latest  of  the  four  types  built  by  the 
\j.  S.  Government. 

The  Three-Inch  Anti-Aircraft  Gun 
Model  1918  (87924  A).  Ills.  4500  w. 
Am  Mach — .Vug.  i,  1918.  Detailed  de- 
scription of  model  being  used  by  this 
country. 
Laboratory 

Equipping  a  Shop  Laboratory  (87873 
A).  Ills.  2500  w.  Machy — .'\ug.,  1918. 
Arrangement  and  brief  explanation  of 
methods  used  in  the  analysis  of  iron  and 
steel. 
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Testing  Laboratory  at  the  Fiat  Works 

(87891   A).      Ills.     900  w.      Engr — June 

28,   1918.     Arrangements  for  testing  both 

raw  and  finished  material,  at  Turin,  Italy. 

Machine  Building 

The  Rising  Cost  of  Machine  Building 
(87929  A).  Ludwig  W.  Schmidt.  2500 
w.  Am  Mach — -Aug.  i,  1918.  Labor  an 
important  factor;  values  of  material; 
factory  cost. 
Machine  Tools 

Demand  for  Machine  Tools  After  the 
War  (88232  A).  Ludwig  W.  Schmidt. 
2500  w.  Am  Mach— Aug.  15,  1918.  Dis- 
cusses conditions  which  will  effect  busi- 
ness after  the  war. 
Machining 

Machining  an  Automobile  Differential 
Cross     (87881     A).      Albert    A.    Dowd. 
Ills.     1700  w.     Mach}- — Aug.,  1918.     Se- 
quence of  operations. 
Molding 

Why  the  Inclined  Mold  is  a  Fallacy 
(88018).     R.  R.  Clarke.     1800  w.     Fndry 
— Aug.,  191S.     Explains  results  of  mold- 
inclining,  showing  its  fallacy. 
Patterns 

Checking  Patterns  (88027  A).    Joseph 
Horner.     1500  w.     Mech  Wld— May  17, 
1918.     Directions. 
Pneumatic  Tools 

Pneumatic  Hand-Tools  (88029  A).  C. 
Temple  Orme.  .Abstract  of  paper  be- 
fore Jun.  Instn.  Engrs.  1500  w.  Mech 
Wld — May  17,  1918.  Deals  particularly 
with  pneumatic  hammers. 
Portable  Machines 

Taking  Machines  to  the  Work  (87871 
A).  Edward  K.  Hammond.  Ills.  5000 
w.  Machy — Aug.,  1918.  Methods  used 
in  applying  portable  machines  in  ship 
operations  and  the  advantages  secured. 
Preheating 

Xew  Departure  in  Preheating  (87843 
.A).    J.  B.  Diehl.    2000  w.    Weld  Engr — 
July,  1918.     Value  and  efficiency  of  the 
Wilderwax  preheater. 
Sand  Blast 

What  the  Sand  Blast  Means  to  the 
Foundryman  (88020).  H.  L.  Wads- 
worth.  2200  w.  Fndry — Aug.,  1918. 
Types  of  machines  are  discussed  and 
their  utility  and  value. 
Shell  Factory 

The  Cunard  National  Shell  Factory 
(87895  A).  Ills.  &  Plates.  3500  w. 
Engng — July  5,  1918.  Serial,  ist  part. 
Detailed  description  of  a  factory  con- 
verted to  war  service. 
Shells 

How  Dummv  Iron  Shells  .Are  Molded 
and  Cast  (88or7).  H.  Cole  Estep.  Ills. 
2000  w.  Fndry — Aug.,  1918.  A  two- 
part  flask  is  employed  and  most  of  the 
rriold  is  in  the  cope. 

Special  Machine-Tool  Fixtures  for 
Making  the  British  i8-Lb.  Shell  (88472 
A).  Chester  B.  Hamilton,  Jr.  Ills.  1000 
w.  Am  Mach — .Aug.  29,  1918.  Adopting 
old  machine  tools  for  shell  manufacture. 

Substitutes  for  Steel  for  High  Explo- 
sive Shells  (88192  N).  W.  G.  Dauncey. 
1000  w.  Can  Min  Inst,  Bui — -Aug.,  1918. 
Considers  the  question  of  substituting 
other  metals. 
Shop  Practice 

A  Western  Railroad  Repair  Shop 
(88078  A).  Frank  A.  Stanley.  Ills. 
1500  w.  Am  Mach — .Aug.  8,  1918.  Meth- 
ods of  aligning  cross-head  guides,  re- 
newing driving  boxes,  etc.,  in  Reno, 
Xev.,  shops. 

Manufacturing   the  Johnson    Friction 
Clutch   (88080  A).     Ills.     1500  w.     Am 
Mach — Aug.  8,  1918.    Methods  and  pro- 
cesses described, 
only. 
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Sheet-Metal  Work  (88077  A).  E.  An- 
drews. 2500  w.  Am  Mach— Aug.  8, 
1918.  Suggestions  in  regard  to  tlie  in- 
creasing use  of  sheet  metal. 

Using  a  Punch  Press  in  Lieu  of  Bend- 
ing Rolls  (88076  A).  J.  V.  Hunter.  Ills. 
1500  w.  Am  Mach— Aug.  8,  1918. 
Shows  how  difficult  jobs  in  bending  and 
forming  sheet  metal  may  be  handled  on 
a  punch  press  by  means  of  wooden  dies. 

Smiths  ,„o  o       ^  1 

The  Engineer's  Smithy  (88387  A). 
Joseph  Horner.  1500  w.  Mech  Wld— 
June  21,  1918.  Serial,  1st  part.  A  re- 
view of  advance  made  in  this  practice. 

Tool  Works 

Elimination   of   Chatter  Marks   i-rom 
Machined  Work  (88325  A).     Ills.     4000 
w.      .-Vm    Mach— .Aug.    22,    1918.      Steps 
that  will  eliminate  this  difficulty. 
Trademarks 

Methods      of      Trademarking 
Product  (87879  -^J-     Edward  K 
mond.      Ills.      6500    w.      Mach} — Aug., 
IQ18.    1-unctions  of  trademarks  and  how 
to  apply  those  of  the  maximum  value. 
Welded  Pipe 

The  Manufacture  of  Welded  Pipe 
(88228  A).  S.  A.  Hand.  Ills.  1500  w. 
Am  Mach— .\ug.  15,  1918.  Some- meth- 
ods used  in  the  plant  of  the  National 
Tube  Co.,  McKeesport,  Penn. 
Welding 

Oxy-Acetvlene  Welding  (87838  B). 
•George  B.  Malone.  8  pp.  Prof  Mem— 
July-Aug.,  1918.  Properties  of  oxygen, 
and  of  acetylene,  etc. 

The  Manufacture  of  Oxygen  and  Its 
Use  for  Welding  and  Metal-Cutting 
(87923).     J.  M.  Christie.     looo  w.     Eng 

6  Con— July  31,  1918.  From  Pro.  Instn 
•of  Mech  Engrs.  (Eng.)  The  mechani- 
■cal  production  of  oxygen  and  its  uses. 

Unusual  Tension  Welding  (87842  .\). 
Ills.  700  w.  Weld  Engr — July,  1018. 
'Details  of  work  at  a  Chicago  shop. 

Welding  Propellers  in  Panama  Canal 
Foundry  (88019).  John  M.  MofTett. 
Ills.  1200  w.  Fndry — .-Vug.,  1918.  How 
blades  are'  repaired  by  burning-on,  with 
a  comparison  of  costs. 
MATERIALS  OF  CONSTRUCTION 

Babbitt 

Xotes  on  Babbitt  and  Babbitted  Bear- 
ings  (88213  D).     Jesse  L.  Jones.     Ills. 

7  pp.  A  I  M  E,  Bui— .A.ug.,  1918.  Ex- 
periments carried  out  in  the  chemical 
laboratory  of  the  Westinghouse  Electric 
and  Manufacturing  Co.,  Pittsburgh.  Pa. 

Glass 

The  Glass  Industry  as  Affected  by  the 
War  (88450  N).  140  pp.  U  S  Tariff 
-Com — No.  5.  A  survey  of  certain  as- 
pects of  the  glass  industry  with  special 
reference  to  war  changes. 

The  Manufacture  of  Optical  Glass 
(88466  A).  S.  A.  Hand.  Ills.  2500  w. 
-Am  Mach — .A.ug.  29,  1918.  Problems  of 
its  manufacture  have  been  solved  and 
the  production  undertaken  in  United 
States. 
Glue 

■\nother        Gnimble        .About        Glue 
(88362).     Dr.  W.  R.  Drusliel.     1800  w. 
.•\   A  Wkly— .-\ug.   26,    1918.      Glues   for 
aircraft  work  are  discussed. 
•Optical  Instruments 

The   Proixrtics  niul  Trsting  of   Opti- 
cal   Instruments    (88258).     40   pp.      U   S 
Bur   Stds,    Circ.    No.    27— .'\ug.   0 
Classification,  properties,  testing, 
Salvage 

Salvage     at     the     Winchester 
<8844i    A).      Charles    M.   Horton 
2500  w.      Ind   Man — Sept.,   1918. 
scrap   and  waste   material   is   reclaimed 
and  utilized  at  a  munition-making  plant 
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Tool  Steels 

Tool    Steels     (88301).      800    w.      Can 
Fndman— -A.ug.,      1918.        Outlines      the 
cause  of  hardening  and  effect  of  temper- 
ing on  carbon   steels. 
Wood 

See  same  heading  under  .\eronautic>. 

MEASUREMENT     . 

Air  Compressors 

Testing  Air  Compressors  (.87890  A). 
A.  S.  Tennant.  Ills.  2000  w.  Engng- 
July  5,  1918.  Some  test  results  of  a 
4,00'0-cn.  ft.  Belliss  and  Morcom  air-com- 
pressor. 
CO.  Recorders 

CO2  Recorders  in  the  Boiler-House 
(88286  A).  John  B.  C.  Kershaw.  Ills. 
3500  w.  Engr— July  19,  iPiS.  Serial, 
1st  part.  Detailed  description  of  auto- 
matic gas-testing  apparatus  for  record- 
ing CO2  percentages. 

Drills 

Efficiency  Tests  of  Rock-DrdI  Acces- 
sory Equipment  (88281  A).  Charles  F. 
Willis.  Ills.  4500  w.  Eng  &  Mm  Jl— 
.\ug.  17,  1918.  Conclusions  from  tests 
made  with  a  stopper-type  machine  drill 
and   Paynter  testing  apparatus. 

Gages 

Flush-Pin  Versus  Limit  Gages  (88227 
.\).  .\lbert  H.  Dowd.  Ills.  1000  w. 
.■\m  Mach— -\ug.  15,  iPiS.  Types  are 
described  and  examples  given. 

Indicating  Fixtures  for  the  Gaging  of 
.\utomobile  Parts  (88231  .\).  Albert  A. 
Dowd.  Ills.  2200  w.  .\m  Mach — -^ug. 
15,  1918.  Details  of  special  gaging  fix- 
tures used. 
Gears 

Measuring  Gears  bv  the  Use  of  W  ires 
(88230  A).  William  S.  Hudson.  Ills. 
900  w.  Am  Mach— .\ug.  15,  iQiS.  Ex- 
plains principles  involved. 

Strength  of  Spiral-Type  Bevel  Gears 
(87877  A).  Reginald  Trautschold.  Ills. 
3500  w.  Machy — .\ug.,  1918.  Formulas 
for  determining  strength  of  spiral-type 
bevel  gears  and  principles  upon  whicli 
they  depend. 
Heat  Meters 

Les  Compteurs  Calorimetriques 
(S8426  B).  R.  Joessel.  Ills.  2600  w. 
Genie  Civil— Julv  6.  I9"8.  Serial,  rst  part. 
Development  of  meters  for  steam  and 
hot  water. 
Joints 

Simplification  of  Riveted  Joint  Design 
(88369  B).  H.  A.  S.  Howarth,  with  dis- 
cussion. 52  pp.  Engrs'  Soc  W  Penn, 
Pro — May,  1918.  A  study  of  the  method 
of  calculating  joint  efficiencies  published 
in  the  Report  of  the  Boiler  Code  Com- 
mittee of  the  .\.  S.  M.  E. 
Lubricants 

The  Testing  of  Lubricants  (88229  A). 
Raymond  Francis  Yates.     Ills.     1500  w. 
.Ani  Mach — Aug.  IS,  1918.     Simple  tests 
for  lubricating  oils  and  greases. 
Pyrometers 

The  Types  and  Industrial  Uses  of  Py- 
rometers (88302).  Ills.  3500  w.  Can 
Fndman — .'\ug..  1918.  Illustrated  de- 
tailed description  of  types  and  their 
uses. 
Springs 

Strength  of  Helical  Springs  (88026 
/\).  W.  A.  Atkinson.  Table.  500  w. 
:\Icch  Wld— May  17,  1918-  Useful  table 
giving  read}'  worked-out  loads  and  de- 
flections. 
Stresses 

Stresses  in  Curved  Pipes  (88172  A). 
J.  S.  Hcnzell.  1500  w.  Mech  Wld — July 
5,  1918.  Serial,  ist  part.  First  article 
considers  inferences  which  are  to  be 
considered  in  curved  pipes  which  suffer 

., no  external  restraint. 
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First  Principles  of  Stresses  (88165 
X).  W.  Workman.  Ills.  2500  w.  Per- 
Way  Instn,  Jl— April,  1918.  Deals  prin- 
cipally with  sling  chains  and  their  limits 
of  safety. 
Time  Charts 

Charts  Giving  Time  Required  to  Hob    ■ 
Spur  Gears   (87872  .A.).     V.   P.  Rnmely. 
Charts.    600  w.     Machy — .\ug.,  1918. 
POWER  AND  TRANSMISSION 
Belting 

Belting   Problems   Discussed   at   Chi- 
cago  Meeting    (88036).     5500   \v.      Elec 
Rev,  Chi — Aug.  3,   1918.     Discussion  of 
belting  and  its  use. 
Elevators 

Factors  Governing  Elevator  Drive 
(88352).  C.  E.  Clewell.  Ills.  2500  w. 
Elec  Wld — Aug.  24,  1918.  Standard 
safety  features;  power  requirements, 
and  types  of  motors  suited  to  service. 
Garabed  Motor 

Why    of    the    Garabed    Motor    "Mys- 
tery"?  (S8465  A).     800  w.     Ind  Man — 
Sept.,  1918.     Editorial  on  Garabed  T.  K. 
(Jiragossian's  mistaken  idea. 
Hospital  Plant 

Cook  County  Hospital  Power  Plant 
(87830).  Thomas  G.  Thurston.  Ills. 
3000  w.  Natl  Engr — Aug.,  1918.  Coal 
saving  and  improved  service  by  new  in- 
stallation. 

Service  for  the  Sick  (87846).  Ills. 
2500  w.  Pwr  Pt  Eng— .\ug.  I,  1918. 
Details  of  modern  power  plant  at  Blod- 
gett  Memorial  Hospital,  Grand  Rapids, 
Mich. 
Lubrication 

Lubrication  of  Air  Compressors 
(87950).  W.  H.  Callan.  2500  w.  CI 
.■\ge — -Aug.  I,  1918.  Discusses  air  cylin- 
der lubrication. 

Lubrication  of  .Air-Compressor  Cylin- 
ders (881 19).  W.  H.  Callan.  2000  w. 
Power — -Aug.  13,  1918.  Resume  of  ex- 
perience showing  that  a  light  mineral 
oil,  and  little  of  it,  is  best  lubricant. 
Power  Plants 

Practical  Operation  of  a  Producer- 
(jas  Power  Plant  (88137  N).  Francisco 
R.  Ycasiano  and  Felix  V.  Valencia. 
Ills.  32  pp.  Phil  Jl  Sci— May,  1918.- 
Describes  the  suction  producer-gas 
plant  in  the  power  house  of  the  Bureau 
of  Science,  and  the  trial  of  Philippine 
fuels. 

The  Massachusetts  Plan  of  Powcr- 
Plant  Inspection  and  Coal  Conservation 
(88452).  Thomas  Hawley.  2500  w. 
Power — Aug.  27,  1918.  Outlines  plan 
of  inspecting  and  classifying  power 
plants. 

"Gasteam"  Plant  at  Ford  City,  On- 
tario (88061).  Ills.  3500  w.  Power — 
.Aug.  6.  1918.  .A  combination  alternating 
and  direct-current  plant  employing 
"Gasteam"  engines. 
Water  Power 

Water  Power  (88412).  2000  w. 
Times  Engng  Supp — July,  191S.  Its  de- 
velopment in  different  parts  of  the  Brit- 
ish Empire. 

Canada's  W'ater  Powers:  Their  Rela- 
tion to  the  Fuel  Situation  (87814).  J.  B. 
(riiallies.  Ills.  1200  w.  Pr  House — 
July,  1918.  Shows  the  need  of  a  na- 
tional fuel-power  policy  for  the  develop- 
ment and  use  of  the  fuel  resources  of 
the  Dominion. 

STEAM  ENGINEERING 
Boiler  House 

The  Maintenance  of  Economy  in  the 
Boiler    House     (87909    A).      D.    Wilson. 
4000    w.      Elec'n — June    28,    1918.      Im- 
portance of  keeping  records  of  perform- 
ance; sampling  and  testing  of  coal,  etc. 
only. 
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Coal  Storage 

Storing  Coal  in  a  Small  Plant  (87820). 
Ills.  1500  w.  Elec  Wld — July  z-j,  1918. 
A  flexible  system  of  portable  conv.eyors 
is  tied  in  with  modern  coal-handling 
equipment. 
Condensers 

Recent  Developments  in  Condensers 
(87987).  D.  W.  R.  .Morgan.  Ills.  2000 
w.  Elec  Wld — Aug.  3,  1918.  Relative 
advantages  of  steam  air  ejectors  and 
hydraulic  and  reciprocating  air  pumps. 
Condensers 

Steam    Condensers     (87832).      J.     H. 
Coates.      4500    w.      Natl    Engr — Aug., 
1918.     The  two  general  tj'pes  and  their 
applications. 
Condenser  Tubes 

A  Short  Note  on  a  New  Method  of 
Cleaning  Condenser  Tubes  (88255  N). 
T.  G.  Otley.  1200  w.  So  Af  Instn 
Engrs,  Jl — June,  1918.  Involves  the  use 
of  discs  cut  out  of  scrap  rubber. 

What  Is  the  Cure  for  Condenser  Tube 
Corrosion?  (88274).  Hartley  Lc  H. 
Smith.  3000  w.  Elec  Ry  Jl — Aug.  17, 
1918.  Proper  selection  of  material  and 
care  in  manufacture  secure  longer  life 
of  tubes. 
Condensing 

T!ie  Problem  of  Condensing  in  Large 
Power  Stations  (87910  A).  J.  H.  Rider. 
3500  w.  Elec'n — June  28,  1918.  Large 
quantities  of  condensing  water  neces- 
sary and  methods  which  may  be  used 
when  the  flow  of  water  on  a  river  site 
is  insufficient. 
Cooling  Systems 

Cooling  of  Condensing  Water  by 
Towers  and  Spraying  (88145  N).  E. 
W.  Marriott.  1800  w.  Comwh  Engr — 
July,  1918.  Abstract  of  paper  before 
Engng.  Assn.  of  N.  S.  W.  The  two 
plants  are  described  and  the  amount  of 
cooling  given. 
Engine  Economy 

Improving  Engine  Economy  (87847). 
M.  A.  Sailer.  Ills.  3800  w.  Pwr  Pt 
Eng — .-Vug.  I,  1918.  Increasing  the  ca- 
pacity and  improving  the  efficiency  of 
steam  engines  by  proper  valve  setting, 
eliminating  leakage  and  maintaining 
speed  regulation. 
Fuels 

Firing  Crude  Oil  (88262).  J.  W.  Esh- 
naur.  Ills.  1000  w.  Pwr  Pt  Eng — Aug. 
15,  1018.  Types  of  burners,  furnaces 
and  methods  of  regulation. 


Sawdust  and  Wood  Burning  (88261). 
Ills.  5000  w.  Pwr  Pt  Eng — -Aug.  15, 
1918.  A  symposium  dealing  with  fur- 
nace designs,  conditions  to  maintain, 
conveying    and    storage    systems,    etc. 

Fuel  Saving 

Fuel  Conservation  (87831).  Charles 
W.  Naylor.  2500  w.  Natl  Engr — Aug., 
1918.  Data  on  easily  accomplished  fuel 
saving. 

Conservation  of  Fuel  in  California 
(88354).  R.  J.  C.  Wood.  Map.  2500  w. 
Elec  Wld — .^ug.  24,  1918.  Savings  of 
fuel  oil  made  b\'  interconnection  of  sys- 
tems. 

Furnaces 

Boiler  Furnaces  and  Boiler-Furnace 
Design  (88454).  D-  S.  Jacobus.  4000  w. 
Power — .Aug.  27,  1918.  Address  before 
the  Am.  Boiler  Mfrs.'  Assn.,  at  Phila- 
delphia, June  17,  1918. 

Gas 

Gas  For  Raising  Steam  (88414).  2000 
w.  Times  Engng  Supp — July,  1918. 
Recent  developments  in  use  of  gas  for 
raising  steam. 

Powdered  Coal 

Control  of  Combustible  and  .\ir  in 
Burning  Powdered  Coal  (88185).  W. 
G.  Wilcox.  From  paper  before  Am. 
Chem.  Soc.  2000  w.  Com  Kxr  Mag — 
Aug.,  1918.  Its  value  as  a  fuel  and  the 
conditions  for  success. 

Power 

Development  of  Power  from  the 
Standpoint  of  the  Boiler  Room  (88299). 
C.  F.  Hirshfeld.  2500  w.  Power — Aug. 
20,  1918.  J.  E.  Aldred  Lectures  on  En- 
gineering Practice  at  Johns  Hopkins 
University.      (Abstract.)      Suggestions. 

Soot  Blowers 

Soot  Blowers  for  Vertical  and  Hol- 
low Stay-Bolt.  Boilers  (88118).  Ilh. 
2500  w.  Power — Aug.  13,  1918.  Details 
of  various  systems.  Special  makes  of 
blower  and  a  system  designed  for  con- 
tinuous soot  removal. 

Soot  Removal 

Soot  Removal  From  Fire-Tube  Boil- 
ers (88453).  Ills.  1500  w.  Power — 
.•\ug.  27.  1018.  Describes  rear-end  and 
front-end  blowers  and  other  cleaners. 

Starting  Torque 

Methods  of  Finding  Starting  Torque 
(87866).  L.  L.  Loonier.  700  w.  Power 
— July  30,  1918.  Test  made  on  a  cross- 
compound  horizontal  engine  in  a  roll- 
ing-mill. 


Steam  Economies 

Possible  Economies  by  the  Use  of 
High-Pressure  Steam  (87908  A).  Fred- 
erick Samuelson.  Ills.  2800  w.  Elec'n 
— June  28,  1918.  Considers  improved 
efficiency  obtainable  by  increasing  the 
temperature  and  pressure  of  steam. 
Particulars  of  Rugby  works  of  the  British 
Thomson-Houston  Co.,  Ltd. 
Turbines 

A  New  Theory  of  the  Steam  Turbine 
(87894  A).  Harold  Medway  Martin. 
3500  w.  Engng — July  5,  1918.  Serial, 
1st  part.  Reasons  for  believing  another 
great  anomaly  in  steam-turbine  engi- 
neering may  be  traced  to  an  error  in  the 
theory  of  the  efflux  of  steam. 

Small  Steam  Turbines  (87976  A).  J. 
Humphrey.  Ills.  1600  w.  Ir  &  CI  Trds 
Rev — July  19,  1918.  Their  increased 
use,  care,  etc. 

The  Forty-Five-Thousand  Kilowatt 
Compound  Turbine  at  Providence,  R.  I. 
(88451).  J.  P.  Rigsby.  Ills.  2200  w. 
Power — Aug.  27,  1918.  Detailed  de- 
scription of  turbine  recently  started. 
V/ater  Softener 

International  Water  Softener  (87868). 
Ills.  1200  w.  Power — July  30,  1918. 
Detailed  description  of  apparatus. 

TRANSPORTING  AND  CONVEYING 
Coal  Handling 

Problems  of  Coal  Handling  (87907 
A).  W.  B.  Woodhouse:  4500  w.  Elec'n 
— June  28,  1918.  Data  in  regard  to  the 
quantities  necessary  for  a  station  with  a 
load  of  100,000  kw.  and  the  ground  re- 
quired for  sidings.  Types  of  plant 
available  for  handling. 
Conveyors 

Conveyors  for  Chemical  Works 
(88183  B).  William  H.  Atherton.  Ills. 
1700  w.  Cas  Eng  Mthly — July,  1918. 
Serial,  ist  part.  Present  article  deals 
with  devices  in  use  in  gas  and  chemical 
works. 

The  Human  Conveyor  (88184  B). 
George  Frederick  Zimmer.  Ills.  1200 
w.  Cas  Eng  Mthly — July,  1918.  Per- 
formance of  man  as  a  motor  when  haul- 
ing a  load,  based  on  experiments  con- 
ducted by  Prof.  Max  Ringelmann. 
Ropeways 

Ropeways  in  War-Time  (88388  A1. 
Ills.  1500  w.  Mech  Wld — June  21. 
1918.  New  and  revised  forms  of  rope- 
ways introduced  to  meet  the  need. 
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COMMUNICATION 
Cables 

.\crial  Cable  Construction  Kinks 
(88105).  Ills.  1500  \v.  Telephon)'- — 
Aug.  10,  1918.  New  methods  and  de- 
vices developed  which  facilitated  rapid 
placing  of  cable. 
Radiotelegraphy 

Oscillation  Valve  Detectors  for  Wire- 
less (88040  .A).  Dr.  J.  A.  Fleming,  in 
London  Times.  Ills.  2500  w.  Tel  Engr 
— .A.ug.,  1918.  -Application  and  properties. 
L'fitat  Actucl  De  La  Radiotelegraphie 
(R8432  B).  L.  Bouthillon.  Ills!  5600 
w.  Genie  Civil — Aug.  3,  1918.  Serial. 
1st  part,  Present  development  of  radio- 
telegraphy and  its  applications. 
Ringing  Equipment 

Central  C)ffirc  Ringing  Equipment 
(S8455).  P.  A.  Price.  Tils.  3000  w. 
Telephony — Aug.  24,  1918.  Serial,  1st 
part.  Practical  explanation  of  electrical 
theory  of  Central  Office  ringing,  and 
equipment  developed. 


Telephony 

Telephone  Exchange  Transfers  and 
Their  Organization  (88385  N).  F.  G.  C. 
Baldwin,  witli  discussion.  Ills.  46  pp. 
Instn  F.  E,  Jl — June,  1918.  Operations 
for  actual  transfer  and  engineering  pro- 
cesses customarily  accompanying  the 
work. 

ELECTRO-CHEMISTRY 

Chemistry 

Germany's  Stolen  Chemistry  (88345). 
Towncs  R.  Leigh.  2500  w.  Mfrs  Rcc — 
Aug.  22,  1018.  Important  scientific  dis- 
coveries and  industrial  processes  of  all 
nations  that  have  been  appropriated  by  the 
Germans. 

Electric  Furnaces 

Met.-illurgical  F.lcctric  Furnaces 
(8831)4  A).  Ills.  2500  w.  Engng — July 
26,  1918.  .Serial,  ist  part.  Deals  par- 
ticularly with  iron  and  steel  furnaces. 
Based  on  a  discussion  before  the  I'ara- 
day  Society. 
To  avoid  error,  please  order  by  title  and  number 


Electrodes 

The  Sign  of  the  Zinc  Electrode 
(88305).  Wilder  D.  Bancroft.  2200  w. 
Br  Wld — .Aug.,  1918.  Reviews  the  posi- 
tions of  German  physical  chemists  as  to 
the  sign  to  be  applied  to  the  zinc  elec- 
trode, and  discusses  the  problem. 
Electrolytes 

The  Role  of  Complex  Salts  as  Elec- 
trolytes in  Plating  and  Refining  Baths 
(88307).  Reginald  S.  Dean  and  Ming 
Yi  Chang.  Ills.  2000  w.  Br  Wld — 
Aug.,  J918.  Theories  and  experimental 
study. 
Electrometallurgy 

Electric  Furnace  for  Melting  .Alloys 
(88279).  William  H.  Easton.  Ills.  1200 
w.  Eiec  Wld — .Aug.  17,  1918.  Control 
apparatus  must  be  carefully  selected  to 
provide  for  Iienvy  fluctuations  of  load. 
Electroplating 

I'-lectroplating        Military        Supplies 
(87095).     2000  w.     Can   Fndman — July, 
i9ii?.     Recommendations. 
only. 
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Electrolytic  Process 

Electrolytic    Oxygen    and    Hydrogen 
(88163    N).     9   pp.     Trav   Stand— July, 
1918.    Precautions  for  safety  in  the  man- 
ufacture. 
Ferro-Alloys 

The  Manufacture  of  Ferro-Alloys  in 
the  Electric  Furnace  (8821 1  D).  Rob- 
ert M.  Keeney.  52  PP.  AIM  E,  Bui 
— Aug.,  1918.  Metallurgical  side  of  the 
manufacture. 
Nitrate  Plants 

Remarkable  Record  Made  by  South- 
ern at  Sheffield,  Ala.  (87934)-  I"s-  lOOO 
w.  Ry  Age— Aug.  2,  1918.  Location  of 
12  government  nitrate  plants  causes  the 
population  to  treble  in  ten  months. 

ELECTRO-PHYSICS 

Electromagnets 

The  Stroke  of  an  Alternatmg-Current 
Electromagnet  (88381  A).  A.  Tho- 
malen.  Abstract  of  an  article  m  Elec- 
tro. Zeit.  1000  w.  Elec'n— July  26, 
1918.  Conditions  for  an  a.  c.  magnet. 
Frequency 

Theory  of  the  Static  Frequency- 
Doubler  (88377  A).  M.  Osnos.  lOOO  w. 
Elec'n — July  19,  1918.  Abstract  of  an 
article  in  Elektro.  Zeit.     Mathematical. 

Harmonics  .    „  ,     ,         ^, 

Higher  Harmonies  in  Polyphase  Elec- 
tric Systems  (88379  A).  V.  Karapetoff. 
Abstract  of  paper  before  Am.  Assn.  for 
Adv.  Sci.  1500  w.  Elec'n — July  19, 
1918.  Higher  harmonics  in  a  symmetri- 
cal /"-phase  system  are  considered  for 
both  the  star  and  the  mesh  connection. 

Skin  Eflect  ^  ^,       „ 

Skin  Effect  in  Tubular  and  Flat  Con- 
ductors (88214  D).  H.  B.  Dwight.  20 
pp.  A  I  E  E,  Pro— Aug.,  1918.  Method 
for  calculating  the  skin  effect  resistance 
ratio  of  a  tube,  and  also  of  a  thin  strap. 
Solenoids 

Short-Circuit     Windings     in     Direct- 
Current    Solenoids    (87967    A).      O.    R. 
Schurig.     Ills.     1400  w.     Gen  Elec  Rev 
— Aug.,  1918.     Useful  applications 
GENERATING  STATIONS 
Hydro-Electric 

Construction  Problems  at  Copco  Plant 
(87986).  Ills.  1000  w.  Elec  Wld— Aug. 
3,  1918.  Hydroelectric  installation  on  the 
Klamath  R'iver,  in  Oregon.  Difficulties 
due  to  extensive  changes  made  after  the 
work  was  started. 

.  Interesting  Small-Capacity  Low-Head 
Hydroelectric  Development  (88035).  Ills. 
1800  w.  Elec  Rev.  Chi— Aug.  3,  1918. 
Geddes  plant,  on  Huron  River,  utilizing 
low-head  water  power. 

Junction  Development  Power  Plant  (88,- 
297).  Ills.  3000  w.  Power — Aug.  20, 
1918.  Details  of  the  largest  hydro-electric 
plant  in  Michigan,  connected  with  Grand 
Rapids   by   a    140,000-volt   line. 

Modern  Development  of  Large  Hydro- 
Electric  Power  Schemes  (87796  A).  C. 
Fred.  Holmboe.  Ills.  3500  w.  Elec'n— 
June  21,  1918.  Outlines  the  procedure 
that  should  be  adopted,  and  gives  details. 
New  Plant  Added  to  Michigan  System 
(88108).  Ills.  3500  w.  Elec  Wkl— Aug. 
10,  1918.  Junction  development,  the  lar- 
gest hydro-electric  plant  in  Michigan,  is 
model  of  simplicity.  Connected  with 
Grand  Rapids  by  140,000-volt  line. 
Power  Factor 

Effect  of  Power-Factor  on  Central  Sta- 
tion Operation  (881 16).  Will  Brown.  Ills. 
2500  w.  Elec  Rev,  Chi— Aug.  10.  1918. 
Good  volt  regulation  and  transmission  ef- 
ficiency can  be  obtained  by  installing  syn- 
chronous  motors. 


Rates 

Reasonable  Charge  for  Off-Peak  Elec- 
tric Current  (88298).  1500  w.  Power— 
Aug.  20,  1918.  Opinion  of  Percival  R. 
Moses  of  a  reasonable  rate  for  off-peak 
current  furnished  by  the  central  station  to 
the  isolated  plant. 

Substation 

The  New  45th  Street  Substation  of  the 
United  Electric  Light  &  Power  Co.,  New 
York  (8794s  A).  Roy  R.  Isjme.  Ills. 
2500  w.  Elec  Jl— Aug.,  1918.  Layout  and 
operating  arrangements,  equipment,  etc. 

Switchgear 

Some  Considerations  Relating  to  Large 
Power  Station  Switchgear  (8791 1  A).  H. 
W.  Clothier.  Ills.  3500  w.  Elec'n— June 
28,    1918.     Deals    with    oil    switches. 

Turbine  Plants 

Turbine  House  Plant  Operation,  with 
Special  Reference  to  the  Rand  Power 
Companies'  Plants  (88140  N).  T.  G. 
Otley  and  V.  Pickles.  Ills.  20  pp.  So 
Af  Inst  Elec  Engrs,  Trans— May,  1918. 
Salient  points  connected  with  the  efficient 
operation  of  turbine  plant. 

GENERATORS  AND  MOTORS 

Asynchronous 

La  Machine  Asynchrone  A  Bagues  (88,- 
404  D).  M.  Latour.  Ills.  4500  \v-  Bui 
Societe  Francaise  Des  filectriciens— June, 
1918.  Current  and  voltage  conditions  in 
asynchronous  machines. 
D.  C.  Generator 

A  Direct-Current  Generator  for  Con- 
stant Potential  at  Variable  Speed  (88216 
D).  S.  R.  Bergman.  Ills.  8  pp.  A  I 
E  E,  Pro— Aug.,  1918.  A  new  solution 
of  this  probleni  and  its  advantages. 
Generator  Sets 

The  Growth  in  Size  of  Generating  Sets 
(88143  N).  A.  McKinstry.  1500  w, 
Comwh  Engr— July,  1918.  Precis  of  pre- 
sidential address  to  Elec.  Assn.  of  Austra- 
lia. Development. 
Induction  Motors 

(Talculation  of  Performance  of  Induc- 
tion Motors  Working  in  Conjunction  with 
Flywheels  and  Slip  Regulators  (88378  A). 
Herbert  Vickers.  1200  w.  Elec'n— July 
19.  191S.  Serial,  ist  part.  Mathematical. 
Interpoles 

Practical   Points   Concerning  Interpoles 
(88376   AV     Ills.     1000   w.     Elec   Rev— 
Aug.    2,    1918.     Methods    of    making   the 
polarity  of  the  interpoles  right. 
Motor  Control 

Remote  Control  for  Squirrel-Cage  Mo- 
tors (87915  A).  L.  E.  Wood.  Ills.  1500 
W.  Elec  Rev— July  12,  1918.  Advantages 
of  a  remote-control  system.  Describes 
an  installation  in  Canada. 
Motor  Faults 

Electric   Motor   Faults    (88476   A).     J. 
Humphrey.     4000  w.    Ir  &  CI  'Trds  Rev — 
Aug.  2,  1918.     Troubles  and  their  causes, 
with  suggestions  for  remedies. 
Power  Factor 

Practical  Limitations  to  Power  Factor 
Correction  (88277).  Ralph  Kelly.  2000 
w.  Elec  Rev,  Chi— .\ug.  17,  1918.  In- 
fluence of  location  of  corrective  apparatus 
upon  generator  and  conductor  capacity 
and  voltage  regulation. 

See  also  same  heading  under  GcHcrafiwf? 
Stations, 

ILLUMINATION 
Fuel  Saving 

Lighting  Curtailment  (88127  A).  Pres- 
ton S.  Millar,  with  discussion,  references 
and  appendix.  Diagrams.  11500  w.  E 
Cb  Pliila.  Jl— Aug..  1918.  Considers  the 
subject  as  a  coal-saving  measure. 
To  avoid  error,  please  order  by  title  and  number 


See  also  same  heading  under  Industrial 
Management,  Regulation. 
Industrial   Lighting 

Laws  Regarding  Insufficient  Lighting 
(88469  A).  Chesla  C.  Sherlock.  2500  w. 
Am  Mach — Aug.  29,  1918.  Court  decisions 
in  cases  of  damage  suits  where  insufficient 
lighting  has  been  made  the  cause. 
Light  Emission 

The  Mechanism  of  Light  Emission  (88,- 
186  A).     E.   P.  Lewis.     14  pp.     Sci  M— 
Aug.,  1918.     Discusses  radiation  from  the 
present  state  of  knowledge. 
Light  Transmission 

Transmission  of  Light  Through  Water 
(87971  A).  S.  L.  E.  Rose.  Ills.  700  w. 
Gen  Elec  Rev — Aug.,  1918.  Investiga- 
tions. 

MEASUREMENT 
Alternating  Currents 

A  New  Method  of  Measuring  Alternat- 
ing Currents  and  Electric  Oscillations 
(88380  A).  I.  Williams.  Abstract  of 
paper  before  Physical  Soc.  Ills.  1000  w. 
Elec'n — July  19,  1918.  A  new  thermal 
method  is  proposed  and  two  new  types  of 
instruments    described. 

The  Representation  of  Alternating-Cur- 
rent Quantities  by  Vectors  (87947  A). 
-Alexander  D.  DuBois.  Ills.  ,■^000  w.  Elec 
Jl — Aug.,  1918.  The  substitution  of  vec- 
tors for  sine  curves. 
Meters 

Demand  Meters  (87970  A).  J.  A.  Lau- 
benstein.  Ills.  1500  w.  (jen  Elec  Rev 
— Aug..  1918.  Considers  the  actual  meas- 
uren:ent  of  demand  and  describes  types  of 
meters. 

POWER  APPLICATIONS 

Auxiliaries 

^lotor-Driven  Auxiliaries  (88331  A).    C. 
Grant.      1500    w.      Mech    Wld — June    14, 
1918.     Serial,   1st  part.     Claims  the  elec- 
tric motor  fulfills  all  requirements. 
Electric  Stops 

\\'ater  Indicator  and  Motor  Stop    (88,- 

330).      Frank   Huskinson.     Ills.      1000   w. 

CI    .^ge — Aug.    22,    1918.      Eliminated    the 

tank  overflow  by  means  of  electric  stops. 

Heat  Treatment 

Electric  Furnace  for  Heat  Treating  of 
Small  Airplane  Parts  (8S467  AV  Dwight 
D.  Miller.  3500  w.  Am  Mach — Aug.  29, 
1918.  Methods  .give  very  uniform  results. 
Electric  Treatment  of  .-Mrplane  Forg- 
ings  (88224  A).  Dwi,?ht  D.  Miller.  Ills. 
3000  w.  Iron  .\ge — Aug.  15,  1918.  De- 
tails of  the  Bailey  furnace. 
Lime  Plant 

.\  ?\Iodern  Motor-Driven  Lime  Plant 
(87944  A).  A.  E.  Truesdell  and  C.  T. 
Maynard.  Ills.  1200  w.  Elec  Jl — Aug., 
1918.  Plant  of  the  Vermont  Marble  Co., 
near  Rutland,  Vt. 
Paper  Mill 

Motor  Drive  in  Paper  and  Pulp  Mills 
(87822-).  C.  E.  Clewell.  Ills.  1800  w. 
Elec  Wld — July  27,  1918.  Serial,  ist  part. 
Important  applications ;  variations  in 
power  requirements ;  examples. 
Printing  Plants 

.'\pplication    of    Printing-Prcss    Motors 
(88280') .     C.   E.    Clewell.     Ills.     2500  w. 
Elec  Wld — Aug.  17,  1918.     Requirements. 
Therapeutics 

1.  Diathermy:  the  Use  of  the  Electri- 
cal Current  to  Raise  the  Temperature  of 
the  Body  in  the  Treatment  of  Disease.  E. 
P.  Cumberbatch.  II.  Single-Impulse  Radi- 
ography (Instantaneous)  :  Its  Limitations 
and  Possibilities.  Robert  Knox  (88383 
X).  Two  papers  with  discussion.  iS  pp. 
Instn  E  E,  Jl— June.  1918.  Problems  of 
the  medical  profession  in  the  domain  of 
-'ectricity. 
only. 
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Tire-Making 

Electricity  in  the  Manufacture  of  Auto- 
mobile Tires  (87848).  B.  B.  Jackson. 
Ills.  2000  \v.  Elec  Rev,  Chi — July  27, 
1918.  Serial.  1st  part.  Process  of  tire- 
making;  choice  of  motors  and  features  of 
control. 
Welding 

See    Electric    Welding,    under    Marine 
.\ND  Xaval  Exgineerixg. 
Woodworking 

Alotor  Drive  for  Woodworking  Machin- 
ery (88109).  C,  E.  Clewell.  Ills.  2200 
w.  Elec  \\'Id — Aug.  10,  191S.  Examples 
of  successful  motor  applications. 

TRANSFORMERS 
Outdoor  Transformers 

Outdoor  Water-Cooled  Transformers 
(88063).  R.  von  Fabrice.  Ills.  looo  \v. 
Power — Aug.  6,  1918.  Necessary  equip- 
ment to  properly  handle  the  oil  and  to 
furnish  a  suitable  cooling-water  supply. 
Radiator  Type 

Radiator  Tank  Transformers  (87966  A). 
H.  O.  Stephens  and  A.  Palme.  Ills.  1200 
w.  Gen  Elec  Rev — Aug.,  1918.  Describes 
the  construction  of  sotne  of  the  latest 
forms. 

TRANSMISSION    AND 
DISTRIBUTION 
Cables 

The  Test  Sheath  Cable  and  Its  Poten- 
tialities (87913  A).    Ills.    2000  w.     Elec'n 
— July  5,   1918.     Outline  of  lecture  by  C. 
J.  Beaver  at  Trafford  Park. 
Condensers 

Static  Condensers  (87969  A).  \\'.  B. 
Taylor.  Ills.  2000  w.  Gen  Elec  Rev — 
Aug.,  1918.  Shows  the  improvement  in 
service  that  may  be  effected  by  use  of 
static  condensers  on  circuits  of  low  power- 
factor. 


Conductors 

Characteristics  of  Iron  and  Steel  Con- 
ductors (87821).  Charles  E.  Oakes  and 
P.  A.  B.  Sahm.  1200  w.  Elec  Wld— 
July  27,  1918.  Serial,  ist  part.  Use  stim- 
ulated by  war  emergencies.  Test  data  for 
calculating  electrical  characteristics. 
Earthing 

Earthing   Electrical    Services   in    Mines 
(87902  A).    2500  w.     Colly  Gdn— July  12, 
1918.     Care  needed   for  safety;   the  ideal 
earth. 
Induction 

Inductive  Effects  of  Alternating  Cur- 
rent Railroads  on  Communication  Circuits 
(88217  D).  H.  S.  Warren.  30  pp.  A  I 
E  E,  Pro— Aug.,  1918.  Inductive  inter- 
ference in  general  and  that  due  to  elec- 
trified railroads,  and  means  of  preventing 
the  trouble. 
Interconnection 

New  England  Interconnection  Plan 
Takes  Shape  (88iro).  Map  and  plans. 
2000  w.  Elec  Wld— Aug.  10.  1918.  Serial, 
1st  part.  Deals  particularly  with  south- 
eastern Massachusetts.  Propose  duplicate 
line  from  Boston  to  Fall  River. 
Iron  Lines 

Resistance  and  Reactance  of  Iron  Trans- 
mission Lines  (88382  A).    A.  Press.    1800 
w.     Elec'n — July  26,   1918.     A  new  math- 
ematical operator  method. 
Line  Sag 

Sag  Calculation  for  Iron-Wire  Lines 
(879S5),  M.  D.  Leslie.  1500  w.  Elec 
\yid — Aug.  3,  1918.  Suggests  stringing 
lines  with  less  sag  as  a  war-economy, 
when  conditions  warrant. 
Losses 

Economy  in  Electrical  Distribution  (88,- 
278").  W.  B.  Stetzner.  2500  w.  Elec 
Wld— .\ug.  17,  1918.  Investigation  of 
losses  for  the  purpose  of  improving  the 
service  at  minimum  expense. 
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Power  Transmission 

The  Transmission  of  Power  (87912  A). 
B.  Welbourn.  6000  w.  Elec'n — June  28, 
1918.  Considerations  which  must  affect 
the  choice  between  underground  cables  or 
overhead  lines.  Gives  costs  of  five 
schemes. 

Reactance 

Reactance  and  Short-circuit  Current 
(87968  A).  R.  E.  Doherty.  Ills.  800  w. 
Gen  Elec  Rev— Aug.,  1918.  Explains  the 
inter-relationship. 

MISCELLANY 
Electrical  Campaign 

California's  Electrical  Cooperative 
Campaign  (87823).  S.  M.  Kennedy. 
3000  \v.  Elec  Wld— July  27,  1918.  Out- 
Imes  the  first  year's  activities  for  the 
purpose  of  developing  maximum  intelli- 
gent distribution  of  electrical  goods. 

Electrical  Industry 

A  Review  and  Forecast  of  the  Elec- 
trical Industry  (87965  A).  E.  W.  Rice, 
Jr.  Presidential  address  at  Atlantic 
City,  June,  1918.  4500  w.  Gen  Elec 
Rev— Aug.,  1918.  Phases  of  the  indus- 
try which  are  of  special  significance. 

Electrical  Trades 

The  Electrical  Trades  After  the  War 
(87893  A).  4500  Av.  Engr— June  28, 
1918.  Excerpts  from  the  report  of  a 
departmental  committee  appointed  bv 
the  Board  of  Trade. 

Progress 

A  Review  of  Electrical  Engineering 
Progress  (88215  D).  E.  W.  Rice,  Jr. 
President's  address.  12  pp.  A  I  E  E, 
Pro— Aug.,  1918.  Matters  of  present  in- 
terest and  importance.  Methods  and 
devices  adopted  for  improving  efficiency 
and  economy. 


BRIDGES 
Concrete  Trestles 

Reinforced  Concrete  Trestles  at 
North  Toronto  (88248).  Ills.  1500  w. 
Ry  Age — Aug.  16,  1918.  Details  devel- 
oped in  viaducts  designed  as  a  substi- 
tute for  steel  construction. 

Pier- Foundations 

Method  of  Extending  Pier-Founda- 
tions of  the  Wanganui  Bridge  (87920). 
Robert  W.  Holmes.  Ills.  1000  \v.  Eng 
tt  Con — July  31,  1918.  Details  of  work 
in  New  Zealand. 

Rebuilding 

Rebuilding  the  C.  B.  &  Q.  R.  R. 
Bridge  Over  the  Platte  River,  Near 
Grand  Island,  Neb.  (87S44).  Ills.  900 
\v.  Ry  Rev — July  27,  1918.  Interesting 
features  of  the  work. 

Bethlehem  Ore  Bridge  Built  in  65 
Days  (88309  A).  Ills.  700  w.  Iron  Age 
— Aug.  22.  1918.  Rapid  reconstruction  of 
structures  of  the  Bethlehem  Steel  Co., 
replacing  two  destroyed  bv  a  violent 
storm. 

River  Crossings 

River  Crossings  (87839  B).  Ills.  34  pp. 
Prof  Mem — July-.\ug.,  1918.  Extracts 
from  "Tactics  and  Technique  of  River 
Crossings,"  by  General  Mertens  (Ger- 
man .'Xrmy). 

Russia 

Bridge  Across  the  River  Vistula  at 
Warsaw  (88399  A~).  Ills.  800  w.  Engr 
— July  26,  1918.  Brief  description  of  a 
recently  completed  bridge  at  the  capital 
9f  Russian  Poland.  Built  on  the  three- 
■ointed  arch  system. 


Viaducts 

Design  and  Construction  Features  of 
Concrete  Viaduct  Approach  to  Central 
Ave.  Bridge,  Kansas  City,  Kan.  (87797). 
Ills.  1200  w.  Eng  &  Con — July  24, 
1918.     Artistic  concrete   design. 

The  Langwies  Reinforced  Concrete 
Viaduct  (87917).  Ills.  500  w.  Eng  & 
Con — July  31,  1918.  Arch  of  96  meters 
clear  span  between  abutments,  in  Switz- 
erland. Interesting  arch-centering. 
Wilson  Bridge 

Le  Pont  W^ilson,  A  Lyon  (88427  B). 
.\.  Dumas.  5700  w.  Cienie  Civil — ]u\\ 
13,  1918.  New  arch  bridge  over  the 
Rhone,  at  Lyons,  France. 


CONSTRUCTION 
Buildings 

Army  Supply  Depot  at  Chicago  Is 
Large  Concrete  Warehouse  (88085  A). 
A.  Epstein.  Ills.  1500  w.  Eng  News- 
Rec — .'^ug.  8,  1918.  One  of  the  largest 
reinforced-concrete  buildings  in  the 
world  nearing  completion,  to  be  used  as 
a  storage  warehouse  for  the  army. 
Buildings 

The  .-Xrmy  Libraries  and  Liberty  The- 
atres (87997  B).  Alfred  Morton  Gith- 
cns.  Ills.  1700  w.  Arch  For — July, 
1918.  Description  of  buildings,  cost, 
requirements,  etc. 
Caissons 

Concrete  Caisson  of  New  Type  Used 
in  Breakwater  (88081  A).     Ills.     1200  w. 
Eng   News-Rec — .'Vug.  8,   1918.     Trape- 
zoidal shape  adopted   for  economy. 
To  avoid  error,  please  order  by  title  and  number 


Canteens 

Canteen  Construction  and  Equipment 
(88178  B).  Ills.  14  pp.  Cas  Eng  Mthlv 
—July,  1918.  Serial,  1st  part.  Prin- 
ciples of  canteen  construction  and  the 
most  beneficial  equipment. 
Cement  Gun 

Cement-Gun  Construction  IMethods 
(S8065).  Bryan  Cheves  Collier.  Ills 
2000  w.  Can  Engr— July  12,  1918.  Re- 
views application  of  gunite  to  wall  con- 
struction and  similar  work. 
Chimneys 

Tall  Chimneys  in  Metallurgical  Plants 
(S7863  A).  Ills.  2000  w.  Eng  &  Min  Jl 
--July  27,  1918.  Some  of  the  notable 
chimneys  in  use  at  metallurgical  plants 
in  the  United  States  and  Japan. 
Concrete 

Concrete  Foundations,  Drift  Linings 
and  Reservoirs  (87949).  J.  F.  Springer. 
Ills.  4800  w.  CI  Age— Aug.  I,  1918. 
Directions  for  the  use  of  concrete  in 
work  named. 
Concrete  Beams 

Long-Span  Concrete  Beams  Should 
Have  Fixed  Ends  (88319  A).  W.  S. 
Tait.  Ills.  1000  w.  Eng  News-Rec— 
Aug.  22,  1918.  Method  by  which  com- 
putation of  rigid  frame  design  may  be 
readily  made. 

Placing  52-Ton  Pre-Cast  Beams  on 
North  Toronto  Bridges  of  C  P  Ry 
(87800).  Ills.  1000  w.  Eng  &  Clon^ 
July  24,  1918.  Describes  work  at  North 
Toronto,  where  two  single-track  steel 
bridges  were  replaced  by  reinforced 
concrete  structures. 
only. 


354 


THE  ENGINEERING  INDEX 


October,  1918 


Concrete  Piles 

Les  Pieux  En  Betoii  Arme  (88425 
B).  A.  Bijls.  3400  w.  Genie  Civil — 
July  6,  1918.  Reports  on  use  of  concrete 
piles  in  the  Low   Countries. 

Contract  Records 

Visible  Record  System  for  Expediting 
Construction  Contracts  (87799)-  100° 
w.  Eng  &  Con— July  24.  I9i8.  System 
employed  by  the  Public  Works  Office  of 
the  Philadelphia  Xavy  Yard,  as  de- 
scribed by  DeWitt  C.  Webb. 

Coordination  ^ 

Coordination  Saves  Six  W'eeks'  Con- 
struction Time  on  Big  Building  (8824,5 
A).  Ills.  2500  w.  Eng  Xews-Rec — 
Aug.  15,  1918.  Duplicate  equipment 
eliminates  delays;  promoting  esprit  de 
corps  among  men  is  important  feature. 

Fireproof 

Modern  Fire  Proof  Buildings  (88162 
N).  Charles  H.  Nichols.  Ills.  16  pp. 
Vt  Soc  Engrs,  Pro— March  13,  1018. 
Reviews  development  and  construction. 

Fortifications 

The  Influence  of  the  European  \\  ar 
Upon  the  Art  of  Field  Fortifications. 
(88368  B).  F.  B.  Wilby.  Ills.  65  pp. 
Prof  Mem— July-Aug.,  1917.  Lessons 
from    experience    in    the    European    war. 

Foundations 

Boiler  House  as  Stack  Foundation 
(87865).  L.  C.  Huff.  Ills.  1500  w. 
Power — July  30,  1918.  Four-story  steel 
and  concrete  building  used  as  founda- 
tion for  large  steel  stack. 

Framing  Plan 

Framing  Plans  Simplify  Fieldwork 
on  Cincinnati  High  School  (88318  A). 
John  T.  Sullivan.  Ills.  1800  w.  Eng 
News-Rec— Aug.  22,  1918.  Single-sheet 
framing  plan  gives  all  data  required  by 
form  builders  and  steelworkers. 

Military  Engineering 

Tlie  German  Shelters  on  tlic  Sommc 
(88366  B).  Ills.  8  pp.  Prof  Mem— 
July-Aug..  igi/.     Detailed  description. 

Mill  Buildings 

Wood  in  the  Construction  of  Mill 
Buildings  (88067).  W.  Knoch  and  R.  J. 
Blair.  Ills.  2000  w.  Can  Engr — .\ug. 
I,  IQ18.     Is  it  a  suitable  material? 

Quebec 

See  same  heading  under  \\'ater\vays 
and  Harbors. 

Safety 

The  Opportunities  for  Safety  Engi- 
neering in  Construction  Work  (883161. 
David  Van  Schaack.  Abstract  of  paper 
before  the  Conn.  Soc.  of  C.  E.  2000  w. 
Eng  &  Con — Aug.  21,  IQ18.  Features 
of  accident  prevention  are  considered. 

Tunnels 

The  L'se  of  the  Air  Hammer  Drill  in 
Tunneling  Practice  (88142  N).  Bland 
Owen.  Ills.  4000  w.  Comwh  Engr — 
July,  1Q18.  Relative  merits  of  various 
tvpes  of  drill  bits. 

IRRIGATION   AND   RECLAMATION 

Datns 

The  236-ft.  Dam  of  Murrumbidgce 
Irrigation  Project  (87919).  Ills.  900  w. 
Eng  &  Con — July  31.  1918.  Details  of 
interesting  engineering  work  in  Xew 
South  Wales. 

Drainage 

Keeping  Land  Drainage  Channels 
Clear  of  Growth  and  Debris  in  the 
South  (88083  A).  Albert  S.  Fry.  4000 
w.  Eng  Xews-Rec— .\ug.  8,  1918.  Ex- 
periences in  removing  willow  and  other 
sprouts  and  maintaining  cross  section*^ 
in  two  drainage  districts. 

Main  Drainage  Channels  for  Re- 
claimed Areas  of  Southern  Louisiana 
(88195  A).  Charles  W.  Okey.  Map. 
1500  w.  La  Eng  Soc,  Pro — Aug.,  1918. 
States  conditions  and  discusses  the 
problem. 


Porous  Soils 

Border  Method  of  Irrigation  for  Por- 
ous Soils  (88234).  R.  W.  Allen.  From 
circular  of  Oregon  Agri.  College  Ex. 
Station.  1700  w.  Eng  &  Con — Aug.  4, 
1918.  Explains  method  and  preparation 
of  land. 
Reclamation 

Land  Reclamation  Would  Provide 
Work  and  Homes  for  Hosts  of  Vet- 
erans (88320  A).  Arthur  P.  Davis.  3000 
w.  Eng  Xews-Rec— Aug.  22,  1918.  Ir- 
rigation and  drainage  of  20,000,000  acres 
would  care  for  a  million  families  in  agri- 
cultural and  allied  pursuits. 
MATERIALS  OF  CONSTRUCTION 
Concrete 

Effect  of  Time  of  Mixing  on  the 
Strength  of  Concrete  (87977).  Duff  A. 
Abrams.  Ills.  4000  w.  Can  Engr — 
July  25,  1918.  Serial,  ist  part.  Tests 
show  that  inferior  concrete  is  produced 
by  undermixing  but  excess  of  water  is 
tlie  greater  evil.  Read  before  Am.  Con- 
crete Inst. 

Lukewarm  Concrete  Enough  Precau- 
tion for  Zero  Weather  Dam  Work 
(88082  A).  Ills.  1200  w.  Eng  Xews- 
Rec — Aug.  8,  1918.  Perfect  bond  and 
sound  concrete  secured  by  placing  50° 
mixture  on  frozen  surfaces. 

Xotcs  on  the  Condition  of  Some  Un- 
derground Concrete  W'ork  in  Winnipeg 
(88339).  Bertram  Stuart  McKenzie. 
Ills.  2500  w.  Can  Engr — .\ug.  22,  igi8. 
Read  at  Saskatoon  meeting  of  Eng. 
Inst,  of  Canada.  Examples  of  deteri- 
oration. 

Oil  and  Concrete  (87882  A).  4500  w. 
Ry  Engr — July,  1918.  Serial,  1st  part. 
Conditions  under  which  oil  may  affect 
concrete. 

Relation  of  Stone  Aggregate  Content 
to  the  Compressive  Strength  of  Con- 
crete (88338).  Llewellyn  X.  Edwards. 
800  w.  Can  Engr — Aug.  22,  1918.  Tests 
indicate  that  20  per  cent,  of  stone  re- 
duces strength  of  mortar  by  3  per  cent., 
while  40  per  cent,  of  stone  reduces  it  by 
1 1  per  cent. 

Some  Tests  on  the  Effect  of  .\ge  and 
Condition  of  Storage  on  the  Compres- 
sive Strength  of  Concrete  {'88147).  Har- 
rison F.  Gonnerman.  2000  w.  Can 
Engr — Aug.  8,  1918.  Read  before  .\m. 
Concrete  Inst. 

The  Basic  Principle  of  Concrete 
Mixes  and  the  Trulv  Fundamental  Role 
Played  by  Water'  (87798).  Duff  A. 
Abrams.  1500  w.  Eng  &  Con — July 
24,  1918.  Studies  showing  the  injurious 
eft'ects  of  too  much  water. 
Corrugated  Culverts 

The  Use  and  .Abuse  of  Corrugated 
Culverts  (88160  D).  A.  F.  Rushton. 
1500  w.  Okla  Soc  Engrs,  Trans — Vol. 
IV,  1918.  Failures  due  to  improper  con- 
struction or  installation. 
Rope  Splicing 

Splicing    Wire     Rope     (88i53)._     Ab- 
stract from  "Lescheus  Hercules."     Ills. 
800  w.     West  Eng — Aug..   IQ18.     Tools 
required  and  methods  described. 
Slag 

Molten  Slat:  is  Hauled  bv  Rail  for 
Making  Embankments  (88084  A).  Ills. 
2000  w.  Eng  Xews-Rec — Aug.  8.  1918. 
Work  at  Pittsburgh  along  the  Monon- 
irahela  River. 
Timber 

Position  and  Prospects  of  the  Home 
Timber  Supply  (884011.  E.  P.  Stebhing. 
2200  w.  Nature — Julv  18,  1918.  Com- 
plete destruction  of  British  wood  sup- 
ply for  war  purposes.  Other  sources 
suggested. 
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Breakwater 

Mur  De  Quai  Xord  Du  Mole  A  Alger 
(88433  C  +  D).  M.  Gauckler.  Ills. 
6000  w.  Ann  Ponts  Et  Chaussees — 
Mar.-Apr.,  1918.  Movements  of  a  pier 
wall  at  Algiers.  Measurements  of  vibra- 
tion and  settlement. 

Latitude 

Determination  of  Latitude  and  the 
Meridian  (87855).  A.  C.  Callen.  2000 
w.  CI  Age — July  25,  1918.  Directions 
for  using  the  transit  to  determine  a 
meridian. 

Load  Stresses 

Equivalent  Uniform  Loads  for  Inde- 
terminate Structures  (87958  A).  D.  B. 
Steinman.  Ills.  1500  w.  Eng  Xews- 
Rec — Aug.  I,  1918.  Method  worked  out 
for  ordinary  trusses  applied  to  curved 
influence  lines. 

Surveys 

Topographical  Surveys  in  Connection 
With  Rural  Planning  (.88344).  W.  H. 
Norrish.  3500  w.  Can  Engr — Aug.  22, 
1918.  Extracts  from  paper  before  the 
Assn.  of  Dom.  Land  Survs.  The  advan- 
tages of  topographical  surveys,  what 
they  should  show,  cost,  etc. 

Tank  Volumes 

Volumes  of  Cylindrical  Tanks  (87867). 
M.  W.  Ward.  900  w.  Power — July  30, 
1918.  Means  of  finding  the  quantity  of 
liquid  in  a  given  tank  at  any  depth. 

Tie  Bar  Tests 

Tests  on  the  Bars  from  the  Menai 
Suspension  Bridge  (88287  A).  Ills. 
2500  w.  Engr — July  19,  1918.  Reports 
of  tests  of  bars  from  a  bridge  completed 
in  1826  and  more  than  90  v'ears  in  ser- 
vice, with  remedial  work  undertaken. 

MUNICIPAL 

City  Managers 

Some  Things  Engineers  Serving  as  City 
Managers  May  Be  Expected  to  Meet  (87.- 
810  A).  Thomas  H.  Reed.  2000  w.  Eng 
X'ews-Rec — July  25,  1918.  Problems  to 
he  solved. 
Refuse 

Refuse  Collection  and  the  Present  De- 
mand for  Garbage  (88010  A).  Samuel  A. 
Greeley.  1500  w.  ilun  Eng — Aug.,  1918. 
Present  demand  for  garbage.  Improved 
collection  service,  and  methods. 
Sewage  Disposal 

Design  and  Construction  of  the  New 
Sewage  Treatment  Plant  at  Sedalia,  Mo 
(88012  A).  Robert  E.  McDonnell.  Ills. 
1500  w.  Mun  Eng — Aug.,  1918.  Details  of 
a  combined  system  receiving  both  sanitary 
and   storm   sewage. 

Design  Details  of  Proposed  Works  for 
the  Collection  and  Disposal  of  Sewage  at 
Pottstown,  Pa.  (<S8oo8  A).  Charles  E. 
Collins.  2500  w.  Mun  Eng — Aug..  1918. 
Explains  conditions  and  gives  details  of 
plant. 

Sprinkling  Filter  System  and  Auxiliaries 
vs.  the  Activated  Sludge  Process  (8801 1 
A).  T.  Chalkley  Hatton.  4000  \v.  Miin 
Eng — Aug.,  T91S.  Advantages  and  dis- 
advantages of  the  two  methods. 
Sewage  Treatment 

Mile?  .\cid  Process  Mav  Require  Aera- 
tion of  Effluent  (87960  AV  F.  W.  Mohl- 
man.  Ills.  1200  w.  Eng  X'ews-Rec — Aug. 
I.  1918.  X'ew  Haven  exoeriments  show 
that  sulphur  dioxide  in  effluent  deoxygen- 
ates  several  volumes  of  diluted  water. 
Sewer  Cleaning 

Motor  Equirir^ent  Reduces  Cost  of 
Cleaning  Sewer  Cntchbasins  from  $3.76  to 
60  Cents  (88260  A).  Ills.  2200  w.  Com 
Mile — Aug.  T5,  IQ18.  Otterson  eductor 
•"ounted  on  Kelly-Springfield  truck, 
only. 
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Sewer    System 

Compressed  Air  Sewage  Lifting  System 
of  Cairo,  Egypt  (87921).  Map  and  Ills, 
1000  w.  Eng  &  Con— July  31,  igiS.  De- 
tails of  the  layout  and  working  of  the 
sewer  system;  63  Shone  ejectors  have 
been  sunk. 

Traffic 

The  Space-Grabbing  Automobile  (87. 
851  I.  3000  w.  Elec  Ry  JI — July  J",  iyi8. 
Xeed  of  regulation  at  Washington,  D.  C. 

ROADS  AND  PAVEMENTS 

Concrete 

Concrete  Road  Construction  During 
Freezing  Temperatures  (88091).  C.  L. 
Brown.  (Abstract  from  Public  Roads.) 
1500  w.  Eng  &  Con — Aug.  7,  1918.  De 
scribes  methods  employed  at  Quantico,  Va. 

How  to  Get  the  Best  Surface  on  a 
Concrete  Road  (8S003  A).  A.  H.  Hunter. 
3000  w.  ^lun  Eng — Aug.,  1918.  Con- 
struction features  that  must  be  watched. 

The  Concrete  Roadway  (88159  D). 
George  .\.  Rieker.  2200  w.  Okla  Soc 
Engrs,  Trans— Vol.  IV,  1918.  Why  the 
author  regards  concrete  the  best  devel- 
opment in   road  building. 

Cost  Keeping 

Cost-Keeping  System  for  County  High- 
way Work  (S8341).  H.  A.  Sewell  (Ab- 
stract ) .  2200  w.  Can  Engr — Aug.  22, 
1918.  Elements  which  will  apply  to  all 
cases. 

Earth  Roads 

Method  of  Building  Earth  Roads  in 
Kane  County,  Illinois  (88088).  George 
N.  Lamb.  Ills.  1000  w.  Eng  &  Con — 
Aug.    7,    1918.     Equipment,    surveys,    etc. 

The  Necessity  of  Engineering  Super- 
vision in  Construction  and  Maintenance  of 
Earth  Roads  (88092).  H.  Ross  Macken- 
zie. From  a  paper  before  Regina  Br.  of 
Can.  Soc.  C.  E.  2200  w.  Eng  &  Coii^ 
.\ug.  7,  igiS.  Calls  attention  to  costly 
errors  and  mistakes. 

France 

Roads  in  Base  Section  of  American 
Forces  Reejuire  Widening  and  Resurfac- 
ing 1 88317  A).  Robert  K.  Tomlin,  Jr. 
Ills.  3000  w.  Eng  News-Rec — Aug.  22, 
1918.  Heavy  traffic  necessitates  continuous 
maintenance. 

Highways 

Fi.xing  the  Responsibilitv  in  Highwav 
Construction  (88161  D).  '  W.  S.  Gear- 
hart.  4000  w.  Okla  Soc  Engrs,  Trans — 
Vol.  TV.  1918.  Outlines  the  Kansas  high- 
way system. 

Limit  Truck  Capacity  or  Build  Better 
Roads  (87959  A).  2000  w.  Eng  Xews- 
Rec — .\ug.  I.  1918.  Discussion  by  state 
highway  officials  shows  present  construc- 
tion inadequate  for  traffic. 

Paving 

Engineers  .Advocate  Hard  Paving  on 
Steep-Grade  Streets  (88247  A).  Ills.  2000 
w.  Eng  X'ews-Rec — Aug.  15,  1918.  Prac- 
tice in  using  stone,  brick  and  concrete 
either  for  full  width  or  for  strips  in  Com- 
bination  with   asphalt. 

Experiences  in  Force  .Account  Paving 
in  the  City  of  St.  Paul,  Minn.  (88005  A). 
Oscar  Claussen.  2500  w.  Mun  Eng— 
.Aug..  1918.  Data,  arguments  and  experi- 
ence  favorable   to   force   account   paving. 

Pavements 

Recent  Practices  in  Construction  of 
Tar  Surfaces  and  Pavements  (88089") . 
Arthur  H.  P.lanchard  (abstract  of  ad- 
dress at  Canadian  Good  Roads  Cong.  ,^oon 
w.  Eng  &  Con — .\ug.  7,  1918,  Oiulinc 
of  .American  and  English  practice. 


The  Action  of  Water  on  the  Road  Sub- 
grade  and  Its  Relation  to  Road  Drainage 
(88004  A).  J.  L.  Harrison.  2500  w.  Mun 
Eng — Aug.,  1918.  Limitations  of  tile 
drainage,  capillary  attraction ;  freezing 
under  pavements,  etc. 

Road  Materials 

Typical  Specifications  for  Bituminous 
Road  Materials  (87835  N).  Prevost  Hub- 
bard and  Charles  S.  Reeve.  Ills.  60  pp. 
U  S  Dept  Agri,  Bui  691 — July  10,  1918. 
Revised  specifications,  with  methods  of 
test  and  directions  for  sampling. 

Seepage 

Impervious  Bituminous  Wall  Suggested 
to  Prevent  Seepage  Under  Paving  (87,- 
956  A).  2200  w.  Eng  News-Rec — Aug. 
I,  1918.  Study  made  of  vertical  move- 
ments of  pavements  with  reference  to 
frost  action. 

WATER  SUPPLY 

Dams 

Construction  of  Concrete  Dam  in  Hud- 
son River  at  Troy,  N.  Y.,  1916  (87836  B). 
.A.  C.  Harper,  and  others.  Ills.  18  pp. 
Prof  Mem — July-Aug.,  1918.  Details  of 
the   work   with   reports. 

Facing  Leakv  Rock  Fill  Dam  with  Tim- 
ber Planks  (87957  A).  George  M.  Bull. 
Ills.  2200  w.  Eng  News-Rec — Aug.  i, 
igi8.  Three  rows  of  creosoted  boards 
were  placed  on  face. 

Repair  Washout  Under  Dam  by  Sheet 
Pile  Cutoff  Embedded  in  Concrete  (87,- 
812  A).  Ills.  3000  w.  Eng  News-Rec — 
July  25,  191S.  Cause  of  accident  and  meth- 
ods of   repair. 

Kutter's  Formula 

.Algae  Growths  Increase  Value  of  it  in 
Kutter's  Formula  (8781 1  A).  Paul  Tay- 
lor. Ills.  1200  w.  Eng  News-Rec — July 
25,  1918.  Results  of  studies  made  in  1912- 
16  in  Tieton  irrigation  canal,  lined  with 
reinforced-concrete   blocks. 

London 

Chemical  and  Bacteriological  Examina- 
tion of  the  London  Waters  (88068).  6000 
w.  Can  Engr — .Aug.  i.  1918.  From  a 
report  of  the  Metropolitan  Water  Board 
for  year  ending  March  31,  1918. 

Manchester,  Eng. 

Water  Supply  of  Manchester  (88421"). 
1 100  w.  Times  Engng  Supp — July.  1918. 
.A  new  project  for  bringing  water  from 
the  Lake  District  in  the  north  of  England. 

Oklahoma  City 

Oklahoma  Citv's  New  Water  Supolv 
(88156  D").  Guy  V.  McClure,  with  dis- 
cussion. Alav  and  Ills.  4400  w.  Okla 
Soc  Engrs,  Trans — Vol.  H',  1918.  His- 
tory and  description. 

Pipp  Laying 

Cost  of  Laying  Pine  (88340").  George 
Wehrle.  2500  vv.  Can  Engr — .Aug.  22, 
igiS.  Information  of  value  to  waterworks 
engineers 

Pumping  Station 

Conversion  of  Small  Steam  Operated 
Pumping  Stations  Into  Electrically  Op- 
erated, .Automaticallv  Controlled  Stations 
(88000  .A).  John  A^'.  Toyne.  Tooo  w. 
Mun  Eng — .Aug..  191S.  Problems  due  to 
lack  of  man-power  and  materials.  Ex- 
amples of  successful  electrification. 

Sault  Ste   Marie 

.Sault  Su-  Marie  Water  Supplv  Project 
(8S06J").  K.  O  Wynne-Roberts.  Plans. 
4000  w.  Can  E'lpr — Inly  T2,  191S.  .Ab- 
stracts of  portions  of  recent  report.  Fa- 
vors srrnvity  supply  from  Coldwater  Creek. 

Steri'ization 

The  Sterilization  of  London  Water  (87,- 
889  A").  .Al=o  editorial.  d8on  w.  Engr — 
June  28.  '018.  Reviews  the  last  annual  re- 
port of  Sir  A.  C  Houston  dealing  with 
results  I'f  rbf-'iioal  and  bacteriological  ex- 
nmination  of  London  waters. 
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Storage 

Advantages  of  the  Storage  of  Water 
(88342).  Melville  C.  Whipple.  2500  w. 
Can  Engr — Aug.  22,  1918.  Abstract  of 
paper  read  before  School  of  Public  Health, 
Boston.  .Advantages,  disadvantages  and 
dangers. 
V/ater  Treatment 

Water  Softening  to  Correct  Boiler  Cor- 
rosion (88030).  William  Henry  Hobbs. 
3500  w.  Ry  Rev— Aug.  3.  1918.  Consid- 
ers water  treatment  to  prevent  incrusta- 
tion, corrosion,  etc. 

Fully  Metered  Plant  Treats  Highly 
Turbid  Arkansas  for  Tulsa  (87955  A). 
Ills.  2500  w.  Eng  News-Rec — Aug.  i. 
1918.  Features  of  the  plant  for  treating 
.Arkansas  River  water. 
Waterworks 

Gait  Waterworks  (S7813).  W.  F.  Suth- 
erland. Ills.  2000  w.  Pr  House — July, 
1918.  Combined  steam  and  hydro-electric 
pumping  station.  Spring  water  of  excep- 
tional purity  used. 

War  Burdens  of  Water-Works  of 
United  States  Increase  (8S245  A).  3000 
w.  Eng  News-Rec— Aug.  15,  1918.  From 
a  report  to  the  executive  committee  of 
the  .American  Water-Works  Assn.,  made 
liy  Leonard  Metcalf,  George  .A.  Johnson 
and  George  W.  Fuller. 
Wells 

Increasing  the  Well  Water  Supply  of 
Montgomery,  .Alabama  (88007  A).  A.  O. 
Beauchemin.  1500  w.  Mun  Eng — Aug., 
1918.  Describes  the  present  well  water 
supply,  the. proposed  development,  and  re- 
sults   of   studies    made. 

Grouting  Wells  in  Rock  Formation  Ef- 
fective and  Simple  (88321  A).  Ills.  1300 
w.  En.g  News-Rec — Aug.  22,  1918.  Gen- 
eral principles,  advantages,  examples  and 
cost. 

Special  Cast  Iron  Lining  of  Two  Large 
Bore  Wells  (88235).  W.  H.  Maxwell. 
Ills.  2500  w.  Eng  &  Con — Aug.  14,  1918. 
Work   at   Tunbridge   Wells,   England. 

WATERWAYS  AND  HARBORS 

Barge  Canal 

The  New  York  State  Barge  Canal  (88,- 
288  A).  Ills.  2800  w.  Engr— July  19, 
1918  Serial,  ist  part.  Detailed  descrip- 
tion of  the  remodelling  and  improving  of 
the  system  of  canals  comprised  in  this  un- 
dertaking. 

Canals 

The  Leclaire  Canal  on  the  Mississippi 
River  (88291  A).  800  w.  Engr— July  19, 
T918.  Details  of  a  canal  under  construc- 
tion along  the  Iowa  shore  of  the  Missis- 
sinpi  River,  to  provide  a  slack-water  chan- 
nel through  the  Rock  Island  rapids. 

Docks 

.American-Built  Docks  in  France  Com- 
pleted by  Pacific  Coast  Engineers  (87953 
.A").  Robert  K.  Tomlin,  Jr.  Ills.  5500  w. 
Eng  News-Rec — Aug.  i.  1918.  Details  of 
work   of  engineer  requirements. 

Dredging 

The  Economics  of  Ladder  Dredgers  and 
Steam  Hoppers  (87918).  Harold  Ber- 
ridge.  2000  w.  Eng  &  Con — July  31, 
T0i8.  Alethods  of  effecting  comparisons 
of  cost  of  dredging. 

Dry  Docks 

The  Sidehaul  Railway  Dry  Dock  at 
West  ]\Ieniphis.  .Arkansas  (88363  B). 
Clarke  S.  Smith.  Ills.  6  pp.  Prof  Mem 
— July-.Aug..  iQt7.  Details  of  construc- 
tion and  equipment. 

■   Champlain  Drv  Dock  for  Quebec  Har- 
bor   (88o.t;7   N).'    U.   Valiquet.     Ills.      13 
pp.    C^u  Soc  C  E — .Anril  25,  1918.    States 
conditions  and  describes  the  new  dock, 
only. 
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Construction  of  the  Pearl  Harbor  Dry- 
dock  Completed  (87809  A).  Ills.  2500 
w.  Eng  News-Rec— July  23.  I'JiS-  Novel 
methods   used   in    Honolulu   harbor. 

New  Dry  Dock  at  Quebec  (88423).    1600 
w.    Times  Engng  Supp— July,  1918.     Dock 
1 1 50  feet  long,  almost  finished.     Construc- 
tion methods,  equipment,  etc. 
French  Ports 

L'Exploitation  Des  Ports  Maritimes 
(88406  E).  C.  Lavaud.  3600  w.  Mem 
Soc  Ingenieurs  Civils  De  France— Jan.- 
Mar.,  1918.  Improvements  undertaken  at 
French  sea  ports  during  the  war. 
Holland 

De  scheepvaartweg  van  Amsterdam  naar 
den  Rijn  (88403).  C.  A.  Joles.  Ills. 
10,000  w.  Ingenieur — June  22,  1918.  Pro- 
posed ship  canal  from  Amsterdam  to  the 
Rhine. 

De   verbetering   van   de   Overnjsselsche 
Vecht  (88402).    N.  C.  Lambrechtsen.    Ills. 
11,000  w.    Ingenieur— June  15,  1918.    Plans 
for  improvement  of  the  Vecht  river. 
Levees 

Levee  Settlement:  Cause  and  Remedy 
(88315).  1200  w.  Eng  &  Con— Aug.  21, 
1918.  Information  from  the  last  annual 
report  of  the  Board  of  State  Engineers 
of  Louisiana. 


Nevkf  Orleans 

Xcw  Orleans  Builds  Inner  Harbor  and 
Navigation  Canal  (88244  A).  Ills.  2500 
w.  Eng  News-Rec— Aug.  15,  1918.  Con- 
struction of  ocean  docks  and  industrial 
sites  on  li.xed  level  waterway. 
New  Zealand 

Shipping  and  Navigation  in  the  Port 
of  Otago.  N.  Z.  (88144  N).  McG.  Wil- 
kie  and  J.  Blair  Mason.  Ills.  1500  w, 
Comwh  Engr— July,  1918.  Abstracted 
from  official  reports. 
Sea  Walls 

Repointing  Sea   Wall   at   Governors   Is- 
land, N.  Y.,  with  Cement  Gun   (88364  B). 
Henry    N.    Babcock.      Ills.      9    PP-      Prof 
Mem — July- Aug.,    191 7.     Details. 
Terminals 

Marine  Terminals  for  Inland  River 
Cities  Located  on  High  Ground  (88056  A). 
H.  M.  L.  Harding.  Ills.  2000  w.  Int 
-Mar  Eng — .Aug..  1918.  Principles  gov- 
erning construction  of  efficient  river  ter- 
minals. 
Wharf  Supports 

Concrete  Wharf  Supports  in  San  Fran- 
cisco Harbor  (88365  B).  Thomas  S.  Will- 
iams. 6  pp.  Prof  Mem — July-Aug.,  1917. 
Describes  concrete  piles  and  concrete  cyl- 
inders, giving  experience  with  both. 


MISCELLANY 

Fortifications 

Old  and  New  Opinions  About  the 
Value  of  Permanent  and  Fortified  Posi- 
tions (87840  B).  24  pp.  Prof  Mem — 
July-Aug.,  1918.  Serial,  ist  part.  Their 
advantages  and  disadvantages,  method 
of  employment  and  defense,  etc. 

Hering;  Rudolph 

Looking  Back  Half  a  Century  (88087 
A).  Charles  Whiting  Baker.  Photo- 
graph. 2500  w.  Eng  News-Rec — Aug. 
8,  1918.  Biographical  sketch  01  Ru- 
dolph Hering. 

Military  Engineering 

.■\  Visit  to  the  English  Front  in 
France  (88367  B).  D.  Victoriano  Casa- 
jus.  Ills.  27  pp.  Prof  Mem — July- 
Aug.,  1917.  Serial,  1st  part.  Impres- 
sions from  observations  of  conditions 
prevailing  there. 

Sandbox  Instruction 

Sandbox  Instruction  in  Fortification, 
Reconnaissance  and  Minor  Tactics 
(87837  B).  V.  L.  Peterson.  Ills.  20  pp. 
Prof  Mem — July-Aug.,  1918.  Field  for- 
tification instruction  and  advantages  to 
officers. 


NE  AND  MAVAL  KNGli^ 
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Cargo  Ships 

Design  and  Construction  df  Self-Pro- 
pelled  Reinforced  Concrete  Sea-Going 
Cargo  Steamers  Now  Building  in  Great 
Britain  (88053  A).  T.  G.  Owens  Thurs- 
ton. Ills.  4500  w.  Int  Mar  Eng— Aug., 
1918.  Read  before  Instn.  Nav.  Archts., 
London. 
Concrete  Barges 

Concrete  Barges  (88051  A).  Louis  L. 
Brown.  Ills.  1000  w.  Int  Mar  Eng — 
.Jiug.,  igi8.  Design,  method  of  con- 
struction, materials  used,  method  of 
waterproofing  and  launching. 

Concrete  Barges  Designed  for  New 
York  State  Canal  (88086  A).  Ills.  700  w. 
Eng  News-Rec — Aug.  8,  1918.  Plans  for 
SOO-ton  tow-boats  soon  to  be  put  in  serv- 
ice. 
Concrete  Ships 

Concrete  Ship  Policy  Defended 
(88251).  A.  Piez.  3000  w.  Naut  Gaz — 
Aug.  17,  1918.  Shipping  Board  heads 
explain  why  no  more  vessel  contracts 
are  let. 

Problems  of  Designing  the  Rein- 
forced-Concrete  Ship  (87808  A).  From 
paper  by  Messrs.  Wig  and  Hollister 
before  Am.  Concrete  Inst.  Diagrams. 
4000  w.  Eng  News-Rec — July  25,  1918. 
Problems  met  by  the  Emergency  Fleet 
Corporation. 

Concrete  Ships  of  3. .500  Tons  Dead- 
weight Designed  by  Emergency  Fleet 
Corporation  (88050  A).  Ills.  1200  w. 
Int  Mar  Eng- — Aug.,  1918.  Detailed  de- 
scription. 

Construction  of  Concrete  Ships  for 
Emergency  Fleet  Corporation  (88152). 
R.  J.  Wig.  Abstract  of  report  to  Ed- 
ward N.  Hurley.  Ills.  1000  w.  West 
Eng — Aug.,  1918.  Describes  the  3,500- 
ton  type  of  vessel. 

Les  Remorquers  En  Beton  Arme 
(88431  B).  G.  Espitallicr.  Ills.  2500 
w.  Genie  Civil — July  27,  1918.  Tow 
boats  built  of  concrete  at  French  yards. 
Design  and  details. 

Lightning  Hazard  of  Concrete  Ships 
(88104).  H.  W.  Spang.  1000  w.  Naut 
Gaz — Aug.  10,  1918.  Precautions  neces- 
sary. 


Corrosion 

Corrosiim    of    Ships    (88347).      From 
Liverpool    //.    of    Com.      1200    w.      Naut 
Gaz — Aug.     24,     igi8.        Corrosion     by 
chemical  and  by  galvanic  action. 
Cruisers 

Model  Experiments  on  E.xpress 
Cruisers  of  Deadrise  Type  (88055  A). 
T.  A.  Gamon.  1000  w.  Int  Mar  Eng — 
Aug.,  1918.  Type  proves  superior  to 
round  bilge  model. 
Electric  Welding 

Electric  Welding  In  Ship  Work 
(88416).  1000  w.  Times  Engng  Supp — 
July,  1918.  Vessel  built  in  England  with 
electrically  welded  plates. 

Britain's   First   Rivetless   Ship    (88253). 
1500  w.     Naut  Gaz — Aug.  7,  1918.     Pos- 
sibilities and  disadvantages  of  the  elec- 
tric welding  process  are  discussed. 
Instruments 

The  Type  V  Azimuth  Circle  (88177 
.\).  H.  R.  Greenlee.  Ills.  2200  w.  U 
S  Nav  Inst,  Pro — July,  1918.  Designed, 
primarily,  for  use  in  connection  with  the 
gyro-compass,  but  may  be  used  with  the 
magnetic  compass. 
Marine  Forgings 

The  Production  of  Large  Marine 
Forgings  (87990).  A.  G.  Webster.  Ills. 
1700  \v.  Mar  Eng,  Can — June,  1918. 
Suitable  equipment  made  possible  quick 
delivery. 
Marine  Railway 

Features  of  an  Electrically  Operated 
Marine  Railway  (88374).  His.  1500  w. 
Elec  Rev,  Chi — Aug.  24,  1918.  Installa- 
tion on  Illinois  River  served  by  Central 
Station  Co. 
Merchant  Marine 

Putting  Our  Merchant  Ships  on 
Schedule"  (88449  A).  L.  P.  Alford,  2500 
W-.  Ind  Man — Sept.,  1918.  A  series  of 
Gantt  charts  for  showing  the  movement 
of  our  ships,  and  their  location  at  any 
time,  as  well  as  cargoes  in  kind  and 
amount. 
Naval  Station 

The  Pelham  Bay  Naval  Reserve 
Training  Station  (87996  B).  Ills.  3000 
w.  Arch  For — July,  1918.  Detailed  de- 
scription of  this  camp. 


To  avoid  error,  please  order  by  title  and  number 


Oil  Fleet 

When  Tanker   Displaced  the   Whaler 
(87818).     Ills.      1200  w.     Naut  Gaz— Tuly 
27,  1918.     Growth  of  Standard  Oil  fleet. 
Propellers 

Half    a    Million    Propellers    a    Year 
(87988).     Henry  Woodhouse.     Ills.    1300 
w.     A   A  Wkly — Aug.  5,   1918.     Serial, 
1st  part.     How  they  are  made. 
Propulsion 

Electric  Propelling  Machinery  for  the 
U.  S.  Battleship  "Tennessee"  (8V948  A). 
Wilfred  Sykes.     Ills.    2500  w.     Elec  Jl — 
Aug.,    1918.      Describes    equipment. 
Reduction  Gear 

Neuland     Alagnetic     Reduction     Gear 
(87992).     Ills.     1500  w.     Mar  Eng,  Can 
— July,    1918.      Details    of    construction 
and  operation. 
Salvage 

The  Admiralty  Salvage  Section 
(87900  A).  Ills.  1500  w.  Engng — July 
5,  1918.  Reviews  some  of  the  work  on 
the  British  coast. 

With  the  Admiralty  Salvage  Section 
(8813s  A).  2500  w.  Engr— July  12, 
1918.  Recent  e.xamples  of  salvage,  with 
account  of  methods  used. 

Merchant     Vessel     Salvage     (88418). 
1000     w.       Times     Engng     Supp — July, 
1918.       Methods    of    salvaging    sunken 
ships. 
Shipbuilding 

A  New  Shipyard  on  the  North-East 
Coast  (88398  A).  Ills.  700  w.  Engr— 
July  26,  1918.  Description  of  the  new 
yard  of  the  Furness   Shipbuilding  Co. 

Builds  Plant  While  Fabricating  Ships 
(87826  A).  E.  C.  Kreutzberg.  Ills. 
1000  w.  Mar  Rev — .\ug.,  1918.  Simul- 
taneous ship  and  plant  construction  in 
new  Atlantic  yard. 

Hog  Island's  Compressed  Air  System 
(87827  A).  Ills.  1000  w.  Mar  Rev — 
Aug.,  1918.     Details  of  equipment. 

Seattle  Shipbuilders  Overcome  Pio- 
neer Difficulties  and  Set  New  Speed 
Records  (87S06  A).  Claude  A.  Osier. 
Ills.  3000  w.  Eng  News-Rec — July  25, 
1918.  Dev-elopment  of  the  Skinner  & 
Eddy  shipbuilding  plant. 
only. 
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Shipbuilding  in  the  United  States 
(87890  A).  Ills.  &  Plates.  2200  w. 
Engr — June  28,  1918.  Deals  particu- 
larly with  the  Hog  Island  vard. 

Ship  Construction  (88285  A).  Ills. 
1200  w.  Engng — Jul3-  19,  1918.  Details 
of  construction  with  multiple  punched 
plates. 

The  Building  of  the  Tuckahoe 
(88226  A).  E.  A.  Suverkrop.  Ills.  1500 
\v.  Am  Mach — Aug.  15,  1918.  How  a 
5, 500-ton  steam  collier  was  built  in  27 
days  from  the  laying  of  the  keel. 

War  Time  Effort  at  Toronto  Ship 
Building  Co.'s  Plant  (87991)-  A.  G. 
Webster.  Ills.  2500  w.  Mar  Eng.  Can 
— July,  1918.  Wooden  ships  being  built 
to  the  same  design  as  on  the  Pacific 
coast. 
Shipping 

Sliipping  Handled  With  Precision  of 
Railroad     Train     Movements     (88242). 
1500  w.     Mfrs  Rec — Aug.  15,  1918.     Re- 
markable achievements  made. 
Shipyards 

American  Shipyard  Data  (87984). 
Map.  1500  w.  Xaut  Gaz — .\ug.  3,  1918. 
Listi  of  plants  with  number  of  vessels 
under  contract,  according  to  districts. 


Concrete  Shipj-ard  at  Wilmington, 
X.  C.  (88052  A).  A.  G.  Monks.  2500  w. 
Int  Mar  Eng — Aug.,  1918.  Details  of 
plant  erected  by  Liberty  Shipbuilding 
Co.,  Boston,  Mass.,  for  building  con- 
crete ships. 

Maine  Shipyards  Again  Active 
(88252).  2000  w.  Naut  Gaz^ — Aug.  17. 
1918.  Report  of  rapid  vessel  produc- 
tion. 

The  National  Shipyards  (87898  A). 
1500  w.  Engng — July  5.  1918.  Edi- 
torial on  the  report  of  the  Select  Com- 
mittee of  the  House  of  Commons  on 
Xatioiial  Expenditure. 
Shipyard  Sanitation 

Design  and  Construction  of  Water 
and  Sewerage  Works  at  the  Hog  Island 
Shipyard  (88006  A).  W.  H.  Blood,  Jr. 
Ills.  1700  w.  Mun  Eng — Aug.,  1918. 
Detailed  description ;  difficulties,  etc.,  at 
this  great  establishment. 
Smoke 

How  Can  Soft  Coal  Be  Burned  With- 
out Smoke  in  Marine  Boilers?  (88054 
A).  1800  w.  Int  Mar  Eng — Aug.,  1918. 
Mechanical  stoking  and  use  of  pulver- 
ized coal  advocated.  Details  of  equip- 
ment required. 


Storage  Batteries 

Floating  the  Storage  Battery  on  the 
Line  (88176  A).     Lucius  C.  Dunn.    Ills. 
24  pp.     U  S  X'av  Inst,  Pro — July,  1918. 
Deals  with  application  to  submarines. 
Tonnage 

What  Is  Ship  Tonnage?  (88343).     S. 
M.    Meeker,   Jr.      1000  w.      Can   Engr — 
.\ug.  22,  1 9 18.     Explanatorj'. 
Torpedo  Attacks 

Moving  Targets  and  Torpedo  Attack 
(87892    A).      4000    w.      Engr — June    28, 
1918.    Serial,  ist  part.    Construction  and 
operation  of  torpedoes. 
Turbines 

2.500  H.  P.  Rateau  Marine  Geared 
Turbines  (88136  A).  Ills.  2000  w. 
Engr — July  12,  1918.  Detailed  descrip- 
tion of  turbine  built  b}'  the  British 
Westinghouse  Co. 

Turbines  and  Reduction  Gears  in  the 
Merchant  Marine  (87946  A).  J.  A. 
Davies.  Ills.  2000  w.  Elec  Jl — Aug., 
1918.  Propelling  machinery  built  by  the 
Westinghouse  Machine  Co. 
Wooden  Vessels 

Revival  of  Wooden  Ships  (87983). 
2200  w.  X'aut  Gaz — Aug.  3,  1918. 
Emergency  vessels. 
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Copper 

The    Southwest    Copper    Field     (88037 
A).    J.  R.  Finlay.     Ills.     5000  w.     Eng  & 
Min  Jl — Aug.  3.  1918.    Geologic,  economic 
and  climatic  aspects  of  this  section. 
Copper  Castings 

Copper    Castings    for    Electrical    Pur- 
poses ("88306).    G.  F.  Comstock.     1200  w. 
Br    Wld — Aug.,    1918.      Development    of 
copper  purification. 
Tin 

The  Tin  Field  of  Xorth  Dundas  (88170 
N).  Hartwell  Conder.  Maps  &  Ills.  96 
pp.  Tas  Geol  Surv  Bui — No.  26.  His- 
tory of  mining  on  the  field,  physiography, 
geolog>-,  mining  properties,  etc. 
Zinc 

A  Xew  Method  of  Estimating  Zinc  in 
Zinc  Dust  (88^56  .W  L.  A.^  Wilson. 
Ills.  2,00  w.  Eng  &  Min  Jl— -\ug.  24, 
1918.  Improved  hydrogen  evolution  for 
chemical   analysis  of   zinc  dust. 

Benefits  To  Be  Derived  From  Close 
Cooperation  of  Zinc  Mining  and  Smelt- 
ing Interests  In  Helping  Win  the  War 
(88039  A).  W.  R.  Ingalls.  5000  w.  Eng 
&  Min  Jl — Aug.  3,  1918.  Address  before 
Am.  Zinc  Inst.,  in  St.  Louis.  Review  of 
the  industry  in  the  United  States. 

Spelter  Statistics  for  1917  (87864  A). 
W.  R.  Ingalls.  5500  w.  Eng  &  Min  Jl— 
July  27,  igi8.  Revised  statistics  of  pro- 
duction in  the  United   States  in  1917. 

Zinc  in  Missouri,  Kansas.  Oklahoma 
and  Arkansas  (88283  A).  Otto  Ruhl. 
2000  V.-.  Eng  &  Min  Jl — .\ug.  17,  1918. 
Zinr   concentrates,   prices,   cost.   etc. 

COAL  AND  COKE 

British  Coal 

The  War  and  British  Coal  Supplies 
(88237).  Mark  Meredith.  5000  w.  CI 
.Age — .^ug.  15.  1918.  Coal  industry,  and 
economies   under  government   regulation. 

Byproducts 

The  Wastage  of  Coke  Byproducts 
(88150  A).  Frederick  MacCoy.  Ills 
1000  w.  Eng  &  Min  Jl— .^ug.  10.  1918. 
Plea  for  more  extended  use  of  the  by- 
product coking  oven. 


Coke-Oven  By-Products  in  1917  (87901 
A).     4500  w.     Colly  Gdn — July  12.   1918. 
Report  under  the  Alkali  Works  act. 
Carbonization 

Low-Temperature  Carbonization  (88133 
A).  Edgar  C.  Evans.  Abstract  of  paper 
before  Soc.  of  Chem.  Ind.  4000  w.  Colly 
Gdn — July  26,  1918.  Differences  between 
high  and  low  carbonization. 
Coal 

Coal,  Explosives,  War— I.  (87853).  H. 
J.  Broughton.  Ills.  3000  w.  CI  Age — 
July  25.  191S.  Serial,  1st  part.  Relation 
that  coal  bears  to  business  and  particu- 
larly to  the  conduct  of  war. 
Coal  Analyses 

Analyses  of  Mine  and  Car  Samples  of 
Coal  Collected  in  the  Fiscal  Years  1913 
to  1916  (87833  B).  Arno  C.  Fieldner, 
Howard  I.  Smith,  J.  W.  Paul,  and  Sam- 
uel Sanford.  456  pp.  U  S  Bur  Mines — 
Bui  123.  Sampling  and  anaMical  meth- 
ods with  tabulated  analyses. 
Coal  Fields 

The  Dombrova  Coal  Fields  (87975  A). 
-■\rthur  E.  Gurney.     1800  w.     Colly  Gdn — 
July  19,  1918.    Mines  in  Poland. 
Coal   Problem 

The   Coal    Problem   Under   War    Con- 
ditions   (88474).     H.   H.   Stoek.     4000  w. 
CI  -Age — .\ug.  29.   1918.     Suggestions   for 
coal  storage  and  other  problems. 
Coal  Rights 

Provincial  Rights  Dispute  in  Canada 
(88328).  Robert  Dunn.  Map.  1500  w. 
CI  -Age- .^ug.  22.  1918.  Title  to  coal- 
bearing  lands  of  Vancouver  Island  in  dis- 
pute. 
Coal  Seams 

Notes  on  Faults  and  Rolls  in  Coal 
Seams  (87886  A).  Idris  Thomas.  Ills. 
2500  w.  Ir  &  CI  Trds  Rev— May  31,  1918. 
Read  before  S.  Wales  Branch  of  Natl. 
Assn.  Colly.  Mgrs.  Personal  observa- 
tions. 
Coal  Storage 

The  Storage  of  Soft  Coal  (87870).  W. 
L.  .Mibott.  2000  w.  Power — July  30, 
1918.  Methods  of  preventing  spontaneous 
combustion. 


To  avoid  error,  please  order  by  title  and  number 


Coal  Storage  in  Large  Quantities 
(88440  A).  H.  J.  Edsall.  Ills.  5000  w. 
Ind  Man — Sept.,  1918.     Modern  methods. 

Coal  Waste 

See   same  heading  under   Mech.\nical 
Engineering,  Heating  and  Cooling. 
Coke  Industry 

-\n  Innovation  in  the  Coke  Industry 
(88071).  John  L.  Gans.  2000  w.  CI  Age 
— Aug.  8,  1918.  Byproduct-coke  manu- 
facturer at  Swedeland,  Penn. 

Development  of  the  Coke  Industry  in 
Colorado.  Utah,  and  Xew  Mexico  (88208 
D).  F.  C.  Miller.  4  pp.  A  I  M  E.  Bui 
— Aug.,  1918.    Reviews  the  history. 

Coking 

Some  Characteristics  of  American 
Coals  in  Bv-Product  Coking  Practice 
(88196  B).  "F.  W.  Sperr,  Jr.  Ills.  30 
pp.  Fkn  Inst,  Jl — Aug.,  1918.  Import- 
ance of  the  development. 

Collieries 

The  Britannia  Colliery.  Pengam,  Mon. 
(88132  A).  George  Hann.  From  a 
paper  before  S.  Wales  Inst,  of  Engrs. 
Ills.  4500  w.  Colly  Gdn— July  26,  1918. 
Machinery  electrically  driven  —  No 
steam  boilers  at  the  colliery. 
Gaseous  Mines 

Instantaneous  Outburst  of  Coal  and 
Gas  at  Bedford  Collieries,  Leigh  (88373 
X).  F.  X.  Siddall,  with  discussion.  Ills. 
10  pp.  Instn  Min  Engrs,  Trans — July, 
1918.  Explains  plan  of  working. 
Longwall 

(toal  Mining  and  Man  Power  (88327). 
F.  A.  Pocock.  1500  w.  CI  Age — Aug. 
22,  1918.  .\rgues  that  longwall  method 
would  increase  output  of  bituminous. 

Longwall  Mining  at  La  Salle,  Illinois 
(88473).      George   W.    Harris.     Map    & 
Ills.     4000  w.     CI   Age — .\ug.   29,    1018. 
Method  described. 
Marcus  Screen 

Marcus  Screen  at  Plants  of  the  Car- 
negie Coal  Co.,  Pennsylvania  (87856). 
Richard  G.  Miller.  Ills.  2500  w.  CI 
.\gc — July  25,  1918.  The  combined 
screen  and  picking  table  has  proved  its 
value  in  the  preparation  of  coal, 
only. 
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Mining  Methods 

Coal  Mining  in  Carbonado,  Washing- 
ton (88238).  F.  G.  Jarrett.  Ills.  3000 
w.  CI  Age— Aug.  IS.  1918.  Longwall 
worked  on  a  steeply  pitchnig  bed. 
Other  difficulties. 

Methods  of  Operation  (S8239).  J.  F. 
K.  Brown.  2500  w.  CI  Age— .-^ug.  15. 
1918.  Considers  factors  influencing 
methods  to  be  adopted  in  coal  mining. 

Scraper  Mining  of  Thin  Bed  Anthra- 
cite (88240).  E.  P.  Humphrey.  Ills. 
2500  w.  CI  Age— Aug.  15,  1918.  De- 
scribes method  that  has  been  reasonably 
successful. 
Orient  Mine 

Orient  Mine  of  Franklin  County,  Illi- 
nois (88326).     George  W.  Harris.     Ills. 
3000   w.      CI   Age— .\ug.   22,    igi8.     De- 
tailed description  of  mine  and  methods. 
Production 

Can  Output  Be  Increased  Scientific- 
ally? (88329).  W.  E.  Joyce.  1500  w. 
CI  Age — Aug.  22,  1918.  Thinks  modern 
science  might  be  used  to  good  effect. 

Coal  Production  and  Lubrication 
(87857).  Reginald  Trautschold.  2000 
w.  CI  Age—July  25,  1918.  A  plea  for 
the  use  of  semi-grease  compounds  for 
service  in  coal  mines. 
Pulverized  Coal 

Pulverized    Coal    for    Industrial    Pur- 
poses  (87903  A).     J.   Cunliffe.     2000  w. 
Colly  Gdn — July  12,  1918.     Preparation, 
application,  and  burning. 
Separation 

A  New  Method  of  Separating  Slate 
from  Coal  (88126  A).  H.  M.  Chance, 
with  discussion.  Ills.  7500  w.  E  Cb 
Phila,  Jl — Aug.,  igi8.  Describes  a  new 
gravimetric  method,  which  depends  on 
the  differences  in  the  specific  gravity. 
Winding  Plant 

Notes  on  the  Overhead  Koepe  Wind- 
ing Plant  at  Plenmeller  Colliery,  Halt- 
whistle,  Northumberland  (88371  N). 
George  Raw.  Ills.  18  pp.  Instn  Min 
Engrs,  Trans — July,  1918.  Description 
of  plant  and  report  of  experience  gained. 

Electric  Winding  Engines  and  Mine 
Hoists  (87914  A)-  H.  H.  Broughton. 
3500  w.  Elec'n — July  5,  1918.  Serial. 
1st  part.  The  present  article  defines  the 
scope  of  the  work  and  gives  notes  on 
the  question  of  power  supply. 

GEOLOGY 

Australia 

Recent  Earth  Tremors  in  Western 
Australia  (88141  N).  .\.  Montgomery. 
Abstract  of  report  to  Minister  of  Mines. 
2500  w.  Chem  Eng  &  Min  Rcv= — July, 
igi8.  Interaction  of  geological  causes 
and  mining  operations. 
British  Columbia 

The  Copper  Silver  Veins  of  tlic 
Telkwa  District,  British  Columbia 
(88312  B).  V.  Dolmage.  Ills.  32  pp. 
Ec  Geol — July,  1918.  Summary  of  re- 
sults of  an  investigation  of  the  geology 
and  mineral  deposits  of  this  district. 
Colorado 

The  Whitepine  Section  of  the  Tom- 
ichi  District  (88355  A).  James  E.  Dick. 
Ills.  2000  w.  Eng  &  Min  Jl — Aiig.  24, 
1918.  Geological  and  mining  conditions. 
Ores  developed  show  lead,  zinc,  copper 
and  silver  sulphide  containing  some 
gold. 
Iron  Deposits 

The  Iron-Formation  on  Belcher  Isl- 
ands, Hudson  Bay,  with  Special  Refer- 
ence to  Its  Origin  and  Its  .Associated 
Algal  Limestones  (88171  C).  E.  S. 
Moore.  Ills.  26  pp.  Jl  Geol— July- 
Aug.,    igtS.    Topography,   geologj-,   etc. 
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London  Basin 

The  Palaeozoic  Platform  Beneath  the 
London  Basin  and  Adjoining  Areas, 
and  the  Disposition  of  the  Mesozoic 
Strata  Upon  it  (87904  A).  Herbert  Ar- 
thur Baker.  Maps.  3000  w.  Ir  &  CI 
Trds  Rev— July  12,  1918.  Serial,  1st 
part.  Geological  problems  of  interest. 
Magnesite 

Notes  on  the  Possible  Origin  of  the 
Magnesite  near  Valley,  Washington 
(88313  B).  Olaf  P.  Jenkins.  Ills.  800 
w.  Ec  Geol— July,  1918.  Describes  the 
deposits  and  suggests  their  origin. 
Molybdenite . 

Molybdenite  C)perations  at  Climax, 
Colorado  (88198  D).  D.  F.  Haley.  5 
pp.  AIM  E.  Bui— .Aug.,  1918.  Geol- 
ogy of  the  deposit,  mining  system,  mill- 
ing plant  and  practice,  etc. 
Oil  Geology 

The     Movements     of     Oil     and     Gas 
Through  Rocks  (8831 1  B).    Victor  Zieg- 
ler.     13   pp.   Ec   Geol— July.   1918.    Views 
as  to  the  causes  of  migration. 
Pyrite 

Pyrite  Deposits  of  Leadville,  Colo.  (88,- 
200  D).     Howard  S.  Lee.     5  pp.     A  I   M 
E,  Bui— Aug.,  1918.     Geology  and  ore  oc- 
currence, method  of  mining,  etc. 
Veins 

The  Mechanics  of  Vein  Formation  ( 88,- 

790  D).     Stephen  Taber.    Ills.    34  PP-    A 

T    U    E,    Bui— Aug.,    1918.      Six    dififerent 

methods,   with   summary  and  conclusions. 

IRON  AND  STEEL 

Blowing  Engine 

1500    H.P.    Gas    Blowing    Engine    (87,- 
942    A).      1200    w.      Engr — July    5,    1918. 
illustrated  detailed  description. 
Carbon  Determination 

Combustion  Train  for  Carbon  Determi- 
nation (88310  A).  J.  B.  Stetser  and  R. 
H.  Norton.  Ills.  3300  w.  Iron  Age— 
.Aug.  22,  1918.  Apparatus  giving  results 
in  6  min.  and  meeting  color  test  inaccu- 
racies arising  from  varying  heat  treat- 
ment of  samples. 
Corrosion 

The  Corrosion  of  Iron  and  Steel  and 
Its  Prevention  (88303).  Abe  Winters. 
1500  w.  Can  Fndman — .Aug.,  1918.  Im- 
portant factors  in  the  process  of  sherard- 
izing.  Requirements. 
Damascene 

Damascene  Steel  (88400) .     rooo  w.     Na- 
ture— June  20,  1018.     Abstract  of  paper  at 
British   Iron   and   Steel   Institute. 
Electric  Furnaces 

Electric  Heating  and  Heat  Treating 
r8798o).  T.  F.  Baily.  Ills.  1=00  w.  Auto 
Ind — .Aug.  T.  1918.  The  advantages  of 
the  electric  furnace  for  forge  shop  use. 

La  Production  filectrothermique  Des 
Pontes  Et  Aciers  (8840Q  B).  J.  Escard. 
Ills.  5500  w.  Revue  Generale  Des  Sci- 
ences— June  30,  1918.  Serial,  ist  part. 
Various  tvpes  of  electric  steel  and  blast 
furnaces  described. 

The  Webb  Electric  Steel  Furnace  (87.- 
0,^0  .A").  Ills.  2000  w.  Iron  .Age — .Aug. 
I.  T918.  -.A  high  voltage  unit  developed 
nnd  operated  by  the  Old  Dominion  Iron 
S:  Steel  Corporation. 
Electric  Steel 

Electric  Steel   (87S76  A).     Franklin   T) 
Jones.    Ills.    6000  w.    Machy — Au.g.,  1918. 
.Applications   of   the   electrical   process   in 
.steel   making ;   its   advantages. 
Furnace  Roofs 

Silica  Brick  in  Open-Hearth  Furnace 
Roofs  (87932  .AV  25CX1  w.  Iron  Age — 
-Aug.  I.  1918.  Deterioration  as  observed 
by  French  authorities. 
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Iron  Supplies 

l-'urnace  Interests  Control  the  Distribu- 
tion of   Iron    (88016).     1800  w.     Fndry — 
.Aug.,    1918.     Essential   industries   will   be 
first  supplied. 
Production 

Rules   fioverning   Priority   Are  Revised 

11^7931   .A;.     3500  w.     Iron  Age — Aug.  i, 

1918.     Revision   of  rules   and    regulations 

governing  priority  in  production  of  iron. 

Steel  Plant 

Canadian  National  Steel  Plant  (88300). 
Ills.     3000  w.     Can   Fndman — Aug.,   1918. 
Details    of    plant    layout,    equipment,    etc. 
Stellite 

Quelques  Observations  Sur  Le  Stellite 
(88407  C  -f  D).  L.  Guillet  and  H.  God- 
froid.  Ills.  1200  w.  Revue  De  Metal- 
hirgie- July-.Aug.,  1918-  Notes  on  Stellite  : 
structure,  chemical  analysis,  etc. 
MINE  OPERATION 

Axles 

Mine-Car   Axles    (87952 1.      B.    P.   Lie- 
berman.     Ills.     2500  w.     CI  Age— Aug.  I, 
1918.       Proper    size,    structure,    ductility, 
material,  etc. 
Blasting 

Blasting  Methods  at  Ajo  (88155).  S. 
U.  Champe.  Ills.  1000  w.  West  Eng — 
.Aug..  1918.  Work  in  copper  ore  in  ad- 
vance of  the  steam-shovel  used  in  open- 
cut  work  in  Arizona. 
Cementation  Process 

The  Cementation  Process  at  the  Hat- 
tield  Main  Sinking  (87906  A).  H.  N. 
Berrv,  with  discussion.  4500  w.  Ir  & 
CI  Trds  Rev— July  12,  1918.  An  account 
of  the  use  of  this  process  in  sinking 
through  water-bearing  strata. 

Drills 

A  Gasoline-Driven  Diamond-Drill  Out- 
fit (883=8  A1.  J.  M.  Longvear.  Jr.  2500 
w.  Eng  &  Min  Jl— .Aug.  24.  1918.  Suc- 
cessful operation  in  northern  Michigan 
iron-ore  district. 

Excavator 

The  Tailing  Excavator  at  the  Plant  of 
the  New  Cornelia  Copper  Co.,  Ajo,  Ariz. 
(88J01D1.  Franklin  Moeller.  Ills.  6  pp. 
.V   I    M   E.   Bui— -Aug.,   1918      Details. 

Mechanical  Equipment 

Conservation  of  Miners  by  Employment 
of  Mechanical  Equipment  (87854)-  R-  L- 
Herrick.  Ills.  4000  w.  CI  Age— July  25. 
1918.  How  the  introduction  of  modern 
machinerv  conserves  man-power. 

An  Electrically  Interlocked  Car  Haul 
and  Car  Feeder  (88236L  R.  R.  Hines. 
Ills.  1500  w.  CI  Age— Aug.  15.  1918. 
Describes  the  two  pieces  of  apparatus. 

Mine  Dust 

Dust  Prevention  in  Transvaal  Mines 
(88149  -A).  .Arthur  C.  Whittome  and  J. 
H.  Veasev.  Exerpt  from  paper  before 
So.  -Af.  Inst,  of  Engrs.  5500  w.  Eng  & 
■\l[„  ji_Aug.  TO,  1918.  Review  of  ^leth- 
ods  used  for  allaying  dust  and  improving 
ventilation. 

Mine  Gas 

Testing  for  Gas  in  Mines  (879511.  H. 
E.  Grav.  Ills.  1800  w.  CI  Age— Aug.  i. 
1918.  Important  features  of  a  good  test- 
ine  lamp,  and  the  value  of  the  sight  in- 
dicator. 

Mine  Plant 

New  Plant  of  Pioneer  Operations  in 
Franklin  Coimtv.  Illinois  (88070).  George 
W.  Harris.  2800  w.  CI  Age— -Aug.  8. 
1918.    Reviews   development  of  this  field. 

Mine  Water 

Handliup-  Mine  Water  (88072 V     Henrv 
E    Cole     Ills.     2200  w.     CI  Aee— Aug.  8. 
loiS.      The   points   to   he    considered   he- 
fore  selecting  a  pump, 
only. 
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Oklahoma 

Mining  and  Milling  in  the  Miami  Field 
of  Oklahoma  (8S158  D).  Edgar  Z.  Wal- 
lower.  1200  \v.  Okla  See  Engrs,  Trans — 
Vol.  IV.  igi8.  Features  of  interest  in 
the  mining  and  milling  of  lead  and  zinc. 

Pumping  Engines 

Two  Newcomen  Atmospheric  Pumping 
Engines  (88392  A).  Gerald  T.  Newbould. 
Ills.  2000  w.  Colly  Gdn — Aug.  2,  1918. 
Describes  the  Westfield  engine  and  the 
Elsecar  engine.  Two  of  the  oldest  engines. 

Safety  Lamps 

\otes  on  Safety  Lamp  Installation  at 
Plenmeller  Colliery,  Haltwhistle,  North- 
umberland (87884  A).  George  Raw,  with 
discussion.  2500  w.  Ir  &  CI  Trds  Rev — 
May  31,  1918.  Reason  for  favoring  the 
electric  safety  lamp. 

Sandfilling 

Furtlier  Notes  on  Sandfilling  nf  Mines 
(8779s  N).  C.  H.  Greathead.  Ills.  2000 
w.  Chem,  Met  &  Min  Soc  of  S  Af,  Jl 
— April,   1918.     Minor  alterations. 

Shafts 

Shaft  for  Water  Hoisting  and  Ventila- 
tion (88475).  Ills.  2200  w.  CI  Age^ 
Aug.  29,  1918.     Details  of  combination. 

Steel  Guides  in  Shafts  (88254  N). 
James  Whitehouse,  with  short  discussion, 
tils  &  Plate.  2500  w.  So  Af  Instn  Engrs, 
Jl — June,  1918.  Results  obtained  by  use 
of  slotted  steel  guides  in  deep-level  mines. 
The  Repair  of  a  Circular  Shaft  of  Small 
Diameter  (88,372  NV  Stewart  Chambers. 
Plate.  6  pp.  Instn  Min  Engrs.  Trans — 
July,    1918.     Describes   conditions. 

MINES  AND  DISTRICTS 
Brazil 

Iron  and  Steel  in  Brazil   (88422).     1 100 
w.    Times  Engng  Supp — July,  1918.    How 
the  iron  industry  is  being  encouraged. 
Canada 

Annual  Report  on  the  Mineral  Produc- 
tion of  Canada  During  the  Calendar  Year 
roi6  (88256  N).     John  McLeish.     235  pp. 
Can  Dept  Mines — No.  474.     Statistical. 
Cuba 

Nuestra  Excursion  a  Matahambre  (88,- 
408  A).  J.  I.  Del  Corral.  Ills.  11.500 
w.  Rev  Soc  Cubana  De  Ingenieros — July, 
1018.  Copncr  mines  at  Matahambra.  in 
Pinar  del  Rio. 
Mine  Surveying 

The  Future  -Aspect  of  Mine  Surveying 
(87974  A).    John  Proctor.    3500  w.    CoWy 
Gdn — July    10.    igrS.      Shows   inaccuracies 
in  mine  surveying. 
Tasmania 

The  Bangor  Mineral  District  (88169  N). 
W.  H.  Twelvetrees.  Ills,  and  Map.  17 
np.  Tas  Geol  Surv  Bui — No.  27.  The 
locality.   geolog>-.   slate   quarrying,   etc. 

MINOR  MINERALS 
Alunite 

Recently  Recognized  Alunite  Deposits 
■M  Sulphur,  Humboldt  County,  Nevada 
(87861  A).  T.  C.  Clark.  Ills'  3000  w. 
Eng-  &  Min  Jl — July  27.  191S.  Important 
as  a  possible  source  of  potash. 
Clay 

Report  on  the  Clav  Resources  of  South- 
ern Saskatchewan  ■  (88257  N).  N.  B. 
Davis.  Ills.  89  pp.  Can  Dept  Mines — 
No.  468.  Rased  on  field  work  and  labo- 
ratorv  tests. 
Graphite 

Graphite    in    1917    (878.^4).      Hcnrv    G. 
Ferguson.     22  pp.     U  S  Geol  Surv,  II  :8 
-^July  26,  1918.    Uses,  production,  etc. 
Mica 

Mica  in  1917  (88168).  Waldemar  T. 
Schaller.  12  pn.  U  S  Geol  Surv.  II  :  13 
— July   29,    1918.    Production,   prices,   etc. 
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Nickel 

Canada's      Nickel      Industry      (88066). 
2500  w.     Can   Engr — July   12,   1918.     Re- 
port of  Royal  Commission. 
Potash 

The  Prospects  of  Founding  a  Potash 
Industry  in  This  Country  (88173  A).  K. 
M.  Chance,  with  discussion.  6500  w.  Ir 
&  CI  Trds  Rev— July  26,  1918.  Abstract 
of  paper  before  Soc.  Chem.  Ind.  (Eng- 
land). Account  of  development  work. 
Salt 

The  Salt  Trade  of  the  United  States 
188393  A.).  Ills.  3000  w.  Engng — July 
26,  1918.  Serial,  1st  part.  Mainly  infor- 
mation from  a  report  by  W.  C.  Phalen 
on  the  "Technologj-  of  Salt  Production 
in  the  Union." 
Slate 

Slate  in  1017  (SSosS).  G.  F.  Loughlin. 
iS  pp.  U  S  Geol  Surv,  II  :  9— July  30, 
191S.     Production,  etc. 

OIL  AND  GAS 

Berea  Sand 

Lithology  of  the  Berea  Sand  in  South- 
eastern Ohio,  and  Its  Effect  on  Produc- 
tion (88210  D).  L.  S.  Panyity.  Ills. 
4  pp.  A  I  M  E,  Bui— Aug.,  1918.  A 
study  of  this  oil  and  gas  producer. 
Natural  Gas 

Present  Situation  Relating  to  the  In- 
troduction and  Use  of  Natural  Gas  in 
New  Orleans  (88194  A).  Howard  Eg- 
gleston.  1200  w.  La  Eng  Soc.  Pro — 
-Aug.,  1918.  Past  and  present  conditions. 
Oil  Fields 

Texas   Ranger   Oil   Field    Reaches    Na- 
tional     Importance      (S8241).       1200     w. 
Mfrs    Rec — .-\ug.    15.    T918.      Pronounced 
one  of  the  greatest  in  the  world. 
Oil  Geology 

See   same   lieading   under   Geology. 
Oil  Industry 

The   Oil    Industry   and   Its   Relation   to 
War   (S8346).     3500  w.     Mfrs  Rec — .Aug. 
22.  T918.     Extracts  from  addresses  of  M. 
L.  Requa  and  A.  C.  Bedford. 
Oil  Wells 

Staggering    Locations     for    Oil     Wells 
(88209  D).     Roswell  H.  Johnson.     5  pp. 
-\  I  M  E,  Bui — Aug.,  1918.     Suggestions 
for  assisting  the  producer  in  planning. 
Petroleum 

Petroleum  and  Natural  Gas  (88129  A). 
Ills.     4000   w.      .\ust   Min    Std — June   27. 
igi8.      Serial,    1st    part.      History,    occur- 
rence,  origin,   chemistry,   production,   etc. 
Producer  Gas 

See  same  heading  under  Mech.\xic.\l 
ExGiXEERixc,  Combustion  Motors. 

ORE  DRESSING 

Condensation 

The    Condensation    of    Zinc    from    Its 
Vapor    (88212    D).      Charles    H.    Fulton. 
Ills.     20  pp.     A  I  M  E.  Rul— Aug.,   1918. 
Experimental   study  and   investigations. 
Crushing 

Crushing   Resistance    of   Various    Ores 
(88203  D).     Luther  W.  Lennox.     10  pp. 
.A    I    M    E,    Bui— .\u.g..    1918.      Investiga- 
tions  and    results,    with    screen    analyses. 
Flotation 

The  Effect  of  Addition  .Agents  in  Flo- 
tation (88259  N).  Martin  Harmon 
Thornberrv  and  Horace  Tharp  Mann. 
Ills.  40  pp.  Sch  Mines  &  Met.  Mo.,  Hul 
— Nov..  1917.  Part  ist  covers  sulphates, 
hydroxides  and   nitrates. 

The  Ruth  Flotation  Machine  (878.59). 
.Arthur  J.  Hoskin.    Ills.    2000  w.    Min  & 
Sci    Pr — July   27,    1918.      Principle   util- 
ized; function  of  oil  in  frothing;  results, 
void  error,  please  order  by  title  and  number 


Furnaces 

The  New  American  Spirlet  Roaster 
(88282  A).  F.  J.  Harlow.  Ills.  4000  w. 
Eng  &  Min  Jl — Aug.  17,  1918.  Describes 
modifications  adopted. 

Oliver  Filter 

Filter  Adjustments  at  Packard  Mill 
At  Rochester,  Nevada  (88038  A).  F.  Dean 
Bradley.  Ills.  1800  w.  Eng  &  Min  Jl 
— -Aug.  3.   1918.     Improvements. 

Precipitation 

Effect  of  Oxygen  Upon  the  Precipi- 
tation of  Metals  From  Cyanide  Solu- 
tions (88205  D).  Thomas  B.  Crowe.  4 
pp.  A  I  M  E,  Bui— Aug.,  1918.  Ex- 
perimental  investigations. 

Electrostatic  Precipitation  (88207  D). 
O.  H.  Eschholz.  Ills.  12  pp.  A  I  M  E. 
Bui — Aug.,  1918.  Describes  systems  of 
fume  precipitation  and  applications. 

Refinery 

Construction    and    Operation    of    an 
Electrolytic  Copper  Refinery  (88357  A). 
J.  E.  McAllister.     4000  w.     Eng  &  Min 
jl — .\ug.  24,  1918.     Estimated  cost. 
Smelting 

Electric  Plant  at  a  Canadian  Smelting 
Works  (88134  A).  Ills.  3500  w.  Engr 
— July  12.  1918.  Details  of  plant  at 
-Anyox,   British   Columbia. 

PRECIOUS  METALLURGY 

Africa 

Les  Mines  D'Or  Du  Nord-Ouest  Dc 
Madagascar  (88405  E).  E.  Bernet.  Ills. 
3200  w.  Mem  Soc  Ingenieurs  Civils  De 
France — Jan. -Mar.,  1918.  Location  and 
estimated   amounts   of   gold. 

Cobalt,  Ont. 

Silver  Deposition  and  Enrichment  at 
Cobalt,  Ont.  (88314  B).  J,  A.  Reid.  Ills. 
2200  w.  Ec  Geol — July,  1918.  Critical 
discussion  of  paper  by  Dr.  E.  S.  Bastin. 
Results  of  microscopic  study. 

Cyanide  Plant 

Fine-grinding  Cyanide  Plant  of 
Barnes-King  Development  Co.  (88206 
D).  J.  H.  :\IcCormick.  Ills.  8  pp. 
.A  I  M  E.  Bui— Aug.,   1918.     Details. 

Gold 

The  Elko  Prince  Mine  and  Mill 
(88202  D).  J.  V.  N.  Dorr  and  L.  D. 
Dougan.  Ills.  20  pp.  A  I  M  E,  Bui — 
Aug.,  1918.  Geology,  development, 
mining  and  milling  practice,  power  plant 
and  construction  costs. 

The  Vital  Need  for  Gold  (88359  A). 
John  Clausen.  1800  w.  Eng  &  Min  Jl 
— Aug.  24,  1918.  Notes  on  the  relation 
between   specie  and  paper   money. 

Gold  Mining 

Tlie  Crisis  in  Gold  Production — Con- 
gress Must  Act  (S7862  A).  B.  L.  Thane. 
3500  w.  Eng  &  Min  Jl — July  27,  1918. 
Plea  for  the  readjustment  of  the  market 
value  of  gold  on  the  basis  of  cost. 
Problems  involved. 

The  Menace  to  Gold  Mining  (87860). 
4500  w.  Min  &  Sci  Pr— July  27.  1918. 
Proposal  for  re-habilitation  of  gold;  tes- 
timony of  Hcnnen  Jennings  before  the 
Ways  and  Means  Committee. 

Gold  Recovery 

The  .Sodium  .Sulphide  Process  of  Gold 
Recovery  (88233  N).  F.  Wartenweiler. 
15  pp.  Instn  Min  &  Met,  Bui  l66^July 
25,  1918.  Outlines  metallurgy  at  Prestea 
mine.   West  Africa. 

Roasting 

Roasting  for  .Amalgamating  and  Cya- 
niding  Cripple  Creek  Sulpho-telhiride 
Gold  Ores  (88204  D).  A.  L.  Blomfield, 
nnd  M.  J.  Trott.  Ills.  14  pp.  A  I  M  E, 
Bill— .Aug.,  1918.  Details  of  roasting 
furnaces  and  conditions,  etc. 
only. 
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Mines  Report 

Gild,  Silver,  Copper,  Lead,  and  Zinc 
in  the  Eastern  States  in  1917  (88059). 
James  M.  Hill,  with  prefatory  note  by 
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H.    D.    McCaskey.      10   pp.     U   S    Geol 
Surv,   I  -.6— July  29,   1918.     Prices,  etc. 
Prospecting 

Hints  on  Prospecting  for  a  Few  Cana- 
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colm.    12  pp.    Can  Min  Inst.  Bui — Aug., 
1918.     Suggestions. 
Radium 

Radium  (88197  D)-  Richard  B.  Moore. 
17  pp.  .\  I  M  E,  Bui— Aug.,  1918.  His- 
tory, ore  deposit,  treatment,  uses,  etc. 


CONDUCTING    TRANSPORTATION 
Interlocking 

Electro  -  Pneumatic  Interlocking 

Plants   (88001).     H.  A.  Wallace.     (Ab- 
stract.)    4000  w.     Ry  Sig  Engr — Aug., 
1918.     Details  of  construction  and  oper- 
ation. 
Reorganization 

Results   of  Signal   Department   Reor- 
ganization on   Rock  Island  (88102).     J. 
Arthur  Hofmann.     1200  w.     Ry  Age — 
Aug.  9,  1918.     Saving  efifected. 
Signaling 

How  Motor  Cars  Can  Increase  Effici- 
ency (88000).  J.  Arthur  Hofmann.  Ills. 
1000  \v.  Ry  Sig  Engr — Aug.,  1918.  Re- 
sults of  reorganization  of  the  signal  de- 
partment on  the  C,  R.  I.  &  P. 

Duties  of  a  Signal  Linesman  (88167 
N).  H.  Kirk.  2500  w.  Per-Way  Instn, 
Jl — April,  1918.  Account  of  duties  and 
brief  description  of  apparatus  in  his 
care. 

New  Mechanical  Plant  on  Chicago  & 
Alton  (87998).  Ills.  2500  w.  Ry  Sig 
Engr — Aug.,  1918.  An  interlocker  on  a 
double-track  main  line,  crossing  single- 
track  road,  so  designed  that  no  night-lev- 
erman  is  required. 

Railway  Signal  Practice  on  French 
Lines  (87999).  J.  G.  Porter.  Ills.  1700 
w.  Ry  Sig  Engr — Aug.,  1918.  Interlock- 
ing towers  and  machines ;  signaling  be- 
tween stations. 
Signals 

Position-Light  Signals  on  Pennsylvania 
Railroad  (87803).    Ills.    1000  w.    Ry  Age 
— July  26,    1918.     L^se  of  this  type  being 
extended. 
Switches 

Hand    Point    Levers     (88166    N).      E. 
Treacher.      Ills.     6   pp.      Per-Way    Instn, 
Jl — .\pril,    T918.     LTp-to-date   fittings   now 
in   use   in   England. 
Track  Circuits 

.\  Graphical  Method  of  Solving  D.  C. 
Track-Circuit  Problems  (87883  A).  H. 
M.  Proud.  Read  before  Instn.  Ry.  Sig. 
Engrs.  3500  w.  Ry  Engr — July.  1918. 
Serial,  ist  part.  Reviews  previous  methods 
of  calculating  and  explain?  method  de- 
vised by  author. 
Transport 

A  New  System  of  Transport  (87888  A). 
Frank  Dutton.  Ills.  3000  w.  Engr — June 
28,  ToiR.  General  review  of  articles  on 
Road  and  Rail  Transport,  appearing  in 
the  Soiifli  African  RaH'cavs  and  Harbours 

MOTIVE  POWER  AND  EQUIPMENT 
Air  Brakes 

A  loo-Car  Test  of  the  Automatic 
Straight  .\ir  Brake  (87802).  Ills.  3000 
w.  Ry  .-Xge — July  26,  1918.  Runs  on  the 
Virginian  railway  to  demonstrate  the  abil-. 
ity  of  the  A.  S.  A.  equipment  to  handle 
the  longest  trains  operated  under  any  con- 
ditions. 

Road  Tests  of  the  A.  S.  A.  Brake  (88,- 
013  A).  Ills.  3500  w.  Ry  Mech  Engr— 
Aug.,  1918.  lOO-car  train  run  on  Virgi- 
nian with  A.  S.  A.  and  combination  of 
A.  S.  .\.  and  Westinghouse  brakes. 

Test  of  the  .Automatic  Straight  Air 
Brake  on  the  Virginian  Railway  (88122 
A).    Ills.     ^^00  w.    Rv  &  Loc  Eng— Aug., 

To 


1918.  Recent  tests  which  have  shown  the 
possibilities  of  the  air  brake  for  rapidity 
and  reliability  of  action. 

Boiler  Repairs 

Running  Repairs  of  Locomotive  Boilers, 
and  Approved  Methods  of  Wash-Out  of 
Boilers  (88121  A).  Ills.  2500  w.  Ry  & 
Loc  Eng— .\ug.,.  1918.  Successful  mainte- 
nance of  locomotive  boilers  in  service. 

Brake  Control 

A  Mechanical  Brake  Control  System  for 
Railways  (88290  .A).  Ills.  2500  w.  Engr 
— July  ig.  1918.  System  known  as  the 
"Reliostop"  is  described — a  British  inven- 
tion. 

Cars 

High  Capacity  Cars  are  a  Narrow  Gage 
Railway  in  India  (88103).  Frederick  C. 
Coleman.  Ills.  1000  w.  Ry  Age— Aug. 
y,  IQ18.  Details  of  narrow-gage  gondola 
and  box  cars  for  the  Kalka  Simla  Ry. 

Special  .Cars  for  Transporting  Heavy 
Naval  Guns  (87936).  Ills.  500  w.  Ry 
.Age — Aug.  2,  1918.  Complete  unit  is  56 
ft.  long  and  will  traverse  curves  with  100 
ft.  radius. 

Electric  Locomotives 

Torque  of  Electric  ^.[otors  as  Applied 
to  Electric  Locomotives  (88125  A).  1800 
w.  Ry  &  Loc  Eng— .Aug.,  1918.  Serial. 
Tst  part.  Considers  the  individual  torque 
characteristic   of   three   different  types   of 

Electrification 

Norfolk  &  Western  Electrification  Help- 
ing Directly  to  Win  the  War  (88349"). 
Ills.  2500  w.  Elec  Ry  Jl— Aug.  24.  1918. 
Helped  greatly  in  the  transportation  of 
coal ;  successful  in  technical  and  financial 
respects. 

Electric  Railways  (S8413).  1200  w. 
Times  Engng  Supp— July,  1918.  Review 
nf  present  tendency  of  development  of 
both  A  c  and  D  c  systems. 

Tendencies  in  Electrification  (88031). 
E.  .\.  Palmer.  3500  w.  Ry  Rev — Aug.  3, 
1918.  Read  before  Pacific  Coast  Ry  Club. 
Resume  of  leading  projects  in  the  United 
States. 
Equipment 

New  Consolidation  Locomotives  and  Ex- 
cursion   Cars   on   the   Victorian    Railwav? 
(8704 T    A).      Ills.      Tooo    w.      Engr — July 
=;,  TO18,     Detailed  description. 
Exhaust  Nozzles 

Locomotive  Exhaust  Nozzles  (88124  A). 
Ills.    2000  w.    Ry  &  Loc  Ens — .Aug..  iQiS, 
Construction  of  nozzles,  and  their  work- 
in?. 
Fuel  Saving 

Fuel  Conservation  nn  the  Santa  Fe  (87.- 
845).      Charles    E.    Parks.      3000    w.      Ry 
Rev — July  27,  1918.     Explains  methods. 
Locomotives 

.\  Three-Cylinder  Locomotive  (8S307 
.\"l.  Ills,  and  plate.  500  w.  Engr — July 
26,  191S.  Details  of  the  3-cylinder  coal 
ensine  of  the  Great  Northern  Ry. 

Goods  Locomotive  for  the  Victorian 
Railways  (87807  .A).  Ills.  500  w.  Engng 
— July  5,  1918.  Consolidation  type  for 
heavy  sroods  traffic. 

Pacific   and   Mikado   Type  Locomotives 
for   C.   B.   &•   Q.    (87038).     Ills.      1200  w. 
Ry  .\ge — .Aug.  2,   1918.     Based  on   previ- 
ous designs,  with  improved  details. 
avoid  error,  please  order  by  title  and  number 


PERMANENT    WAY    AND     BUILD- 
INGS 
Freight  House 

Pennsylvania  Completes  Freight  House 
at  Chicago    (87937).     I"s.     2500  w.     Ry 
Age — Aug.    2,    1918.      Two-level    type    of 
structure. 
Reconstruction 
Interesting   Reconstruction  Work  on   the 
Erie   (88099).     His.     2500  w.     Ry  Age— 
Aug.  9,  1918.    A  35-mile  section  of  double 
track  line  in  Indiana. 
Track  Elevation 

Illinois  Central  Rebuilds  Early  Track 
Elevation  (87801).  C.  C.  Westfall.  Ills. 
2500  w.  Ry  Age— July  26,  I9t8.  Street 
subways  constructed  in  1893  are  being  re- 
built under  heavy  traffic. 
Track  Work 

Labor  Saving  Appliances  in  Rail  Re- 
newing on  the  Chicago,  Burlington  & 
Quincy  Railroad  (88295).  Ills.  1200  w. 
Ry  Rev — Aug.  17,  1918.  Describes  a  saw- 
ing machine,  and  rail  drilling  machine 
used. 
Turntables 

Construction,  Care  and  Maintenance  of 
Turntables     (88123    A).      Ills.      2200    w._ 
Ry  &   Loc   Eng — Aug.,    1918.     Causes   of 
trouble   and   remedies. 
Waterloo  Station 

Waterloo     Station     (88420).       iioo    w. 
Times    Engng    Supp — July,    1918.      Prog- 
ress of  improvements  recently  started  in 
this  great  London  railway  terminal. 
Yards 

15000-Car  Hump  Yard  Near  Chicago 
Planned  bv  Illinois  Central  Railroad 
(88246  A).  Ills.  2500  w.  Eng  Ne\vs- 
Rec — Aug.  15,  1918.  Terminal  for  main- 
line trains,  from  which  transfer  trains 
will  serve  local  yards.  Details  of  opera- 
tion. 

ROADS  AND  PROJECTS 
Alaska 

Government  Railroad  Building  in 
Alaska  (881 14).  William  C.  Edes.  3000 
w.  Ry  Rev — Aug.  10.  1918.  Review  of 
the  enterprises  and  general  history  of  the 
work.  Address  to  Pacific  Coast  Ry.  Cb. 
Australia 

The  Trans-Australian  Railway  (88,- 
289  A).  Map.  2500  w.  Engr — July  19, 
1918.  Serial,  ist  part.  Information  from 
a  souvenir  volume  prepared  for  the  op- 
cnin.g  ceremony  on  Nov.  12,  1917.- 
China 

British  Engineering  Enterprise  and 
Chinese  Railways  (88395  A).  3300  w. 
Engng— July  26,  1918.  Deals  with  the 
Chinese  Government  Railways,  built  with 
British  money. 
Mexico 

The  Serious  Condition  of  the  Railways 
in  Mexico  ('88250).  2500  w.  Ry  Age — 
.\ug.  16,  1918.  Report  of  Latin-American 
Division  of  Bureau  of  Foreign  and  Do- 
mestic Commerce.  Conditions  changing 
rapidly  and  some  reconstruction  work  in 
progress. 

TRAFFIC 
Traffic  Service 

Position    of    the    Traffic    Man    in    the 

Present    Crisis     (88115).      F.    E.    Scott. 

Read  before  Pacific  Ry.  Co.    2200  w.    Ry 

Rev — Aug.  10,  191S.     Scope  of  the  work. 

only. 
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The  shipbuilding  problem  is  to  build  and  deliver 
merchant  ships.  The  United  States  is  not  building 
these  ships  as  fast  as  they  must  be  built,  nor  as  fast  as 
they  can  be  built  with  the  present  yards,  equipment  and 
working  force.  This  article  is  based  upon  a  careful 
study  of  the  work  being  done  in  over  twenty  yards  and 
points  out  the  solution  of  the  problem.  BrieAy,  this  is 
to  put  into  effect  the  principles  and  methods  of  man- 
agement that  have  been  developed  during  the  last 
twenty-five  years,  and  which  are  perfectly  well  known 
in  other  industries. 

Mr.  W.  L.  Churchill  lias  had  an  extensive  experience 
in  manufacturing  and  industrial  management,  including 

THE  Critical  Need  of  the  Hour  Is  Ships. 
Through  the  recent  drafting  of  14,000,000  men 
from  18  to  45,  and  the  raising  of  $6,000,000,000 
through  the  Fourth  Liberty  Loan,  we  have  mobiUzed 
our  man  power  and  our  money  power  that  we  may 
assist  to  the  fullest  in  quickly  and  decisively  giving  the 
Hun  the  knockout  blow. 

To  place  our  army  of  5,000,000  men  in  France  and 
to  keep  them  fully  supplied  with  rifles  and  guns,  shot 
and  shell,  food  and  clothing,  locomotives  and  track, 
trucks  and  automobiles,  aeroplanes  and  tanks,  and  the 
many  other  supplies  of  war,  is  going  to  require,  What? 
Ships,  more  ships  and  still  more  ships. 
Are  we  getting  the  ships? 

We  are  not — that  is,  not  so  fast  as  they  can  be  built — 
not  so  fast  as  they 

must  be  built — not    f;;;:;;;i™;;:;;;;;;;;";;;:!!"z;!;i""z;;;!;;!ii;i"i"i"!;^ 
.so  fast  as  they  will 
be   built  when   the 
true     situation     is 
appi'eciatcd. 

Recent  develop- 
ments at  Hog  Is- 
land indicate  that 
this  great  yard  will 
not  produce  this 
year  one-half  its 
icheduled   or   con- 


Apply  the  well  known  principles  of  industrial  management  to 
shipbuilding  and: 

From  200,000  to  300.000  men  will  be  saved  for  the  army  or  for 
other  essential  war  industries. 

The  sum  of  $1,000,000  a  day  in  wages  will  be  saved  for  other- 
war  purposes. 

And,  best  of  all,  we  will  get  the  much  needed  ships. 

For: 

Manage  the  shir'~u='''="g  r'a"*s  a"''  you  '"!"  ge*  effec»i"e  labc" 
manage  the  labor  and  you  will  get  ships 


the  positions  of  installation  engineer  and  department 
manager  of  a  firm  building  conveyor  apparatus,  later 
as  designer  and  mechanical  engineer  on  automatic  con- 
veying machinery,  followed  by  three  years'  experience 
as  superintendent  of  manufacture.  From  1906  to  1908 
he  was  superintendent  of  rates  for  the  Yale  &■  Towne 
Manufacturing  Company.  Since  that  time  he  has  spe- 
cialized as  a  professional  consulting  and  operating  en- 
gineer dealing  with  problems  of  industrial  management. 
During  the  past  nine  tnonths  he  has  been  engaged  on 
a  study  of  shipyard  operation  problems  for  the  Emer- 
gency Fleet  Corporation  under  direction  of  the  firm  of 
industrial  engineers  of  C.  E.  Knoeppel  &  Co.,  Inc. 

templated  tonnage,  and  that  unless  conditions  can  be 
speedily  bettered  the  actual  production  will  not  be  much 
more  than  one-quarter  of  that  expected. 

And  this  is  not  the  only  place  where  the  production 
schedule  is  behind.  The  remedy  chiefly  sought  is  ''more 
men."  Do  we  need  more  men?  The  Public  Ledger  of 
Philadelphia  of  September  18  quotes  as  follows: 

After  a  conference  with  General  Crowder  today  (Septem- 
ber 17th),  E.  H.  Hurlev,  Chairman  of  Shipping  Board,  and 
Charles  M.  Schwab,  Director-General  of  the  Emergency  Fleet 
Corporation,  plainly  said  the  labor  problem  in  the  shipyards 
will  be  made  increasingly  difficult  under  the  new  draft. 

The  two  shipbuilding  officers  estimated  that  the 
shipyards  employ  340,000  men,  and  that  190,000  addi- 
tional will  be  needed  to  keep  the  building  program  in 

full  swing, 
j,,,,,,.™,,—™^^  Should    it    have 

""""'"  II     been  necessary  for 

Chairman  Hurley 
and  Director- 
General  Schwab  to 
ask  for  190,000 
more  men?  Is  not 
the  answer  else- 
where ?  Cannot 
present  s  h  i  p  - 
yard  managements 
be   helped   to    fur- 
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ther  utilize  the  present  labor  supply  and  avoid  any  large 
increase  to  meet  the  present  planned  shipbuilding  pro- 
gram? 

Carefully  compiled  statistics  on  steel  shipbuilding  in- 
dicate quite  clearly  that  in  certain  occupations  covering 
about  one-half  of  the  shipbuilding  employees,  the  pro- 
gram at  present  contemplated  can  easily  be  performed 
with  eighty-five  thousand  fetver  men,  or  with  the  pres- 
ent forces  now  employed  additional  production,  equiva- 
lent to  that  of  one  hundred  and  fifteen  thousand  more 
men  can  be  realized. 

Further,  it  can  be  safely  stated  that  without  great 
difficulty  and  in  a  reasonable  length  of  time,  the  present 
program  could  be  carried  on  with  one  hundred  and  ten 
thousand  fewer  men,  or  with  the  present  force  now  en- 
ployed  additional  production  equivalent  to  that  of  one 
hundred  and  seventy  thousand  more  men  could  be  real- 
ized. 

The  available  statistics  cover  only  about  one-half  of 
the  men  employed  in  our  shipyards  and  it  is  a  reason- 
able assumption  that  the  unaccounted  for  employees  are 
equally  ineffectively  employed.  In  this  event,  there  are 
engaged  at  present  some  200,000  more  men  than  neces- 
sary for  the  work  now  being  done,  and  we  can  gain  the 
equivalent  added  output  of  employing  250,000  more 
men  without  adding  to  present  forces  besides  saving 
over  a  million  dollars  a  day  in  the  process. 

Who  or  what  is  to  blame  for  this  situation?  The 
New  York  Tribune,  in  an  editorial  on  Saturday,  Sep- 
tember 21,  referring  to  the  Hog  Island  situation,  said 
r.mong  other  things : 

Here  is  a  problem  for  eager  and  militant  America.  What 
will  we  do  with  it?  We  must  have  the  ships.  We  will  have 
the  ships,  but  first  apparently  the  Government  will  have  to 
come  to  grips  with  the  labor  situation. 

Mr.  Charles  M.  Schwab,  Director-General  of  the 
Emergency  Fleet  Corporation,  defends  labor  by  stating : 

I  for  one  think  that  the  great  majority  of  the  workers  are 
putting  forth  their  best  efforts.  .  .  .  What  I  say  about 
Hog  Island  applies  to  all  other  shipyards  under  our  direction. 

Mr.  Schwab  is  right.  Except  in  isolated  instances,  it 
is  not  altogether  a  case  of  "Lacking  Labor  and  Slacking 
Labor." 

A  careful  study  of  many  shipyards  yields  this  conclu- 
sion :  Manage  the  plants  and  you  get  labor ;  manage  the 
labor  and  you  get  ships. 

In  other  words,  it  gets  back  to  the  management  of 
shipyards  as  is  evidenced  by  their  varying  accomplish- 
ments. Troubles  at  the  bottom  are  but  a  reflection  of 
failure  to  solve  the  problems  at  the  top. 

It  is  a  case  of  lack  of  management  instead  of  lack  of 
labor;  of  undeveloped  management  instead  of  slacking 
labor. 

What  is  responsible  for  this  weakness  in  shipyard 
management  ?  Failure  to  adapt  generally  to  shipbuild- 
ing requirements,  modern  developmaits  in  collective 
and  individual  management  of  successful  industr'ial 
concerns. 

This  is  largely  excusable  under  the  circumstances 
that  in  August,  1917,  there  were  only  61  shipyards  in 
the  United  States  with  162  shipways,  while  today  there 
are  203  shipyards  with  1,020  shipways. 

Shipyards  that  have  set  the  pace  and  indicated  pos- 
sibilities in  shipbuilding  are  entitled  to  all  possible  credit 
for  their  accomplishments  under  the  existing  handicaps. 

Not  only  have  the  men  had  to  be  fotmd  for  all  of 
these  shpways,  but  managerial  organizations  have  had 
to  be  secured  and  developed,  organized  and  trained. 
In  view  of  the  fact  that  a  large  proportion  of  these 
203  shipyards  are  less  than  one  year  old,  and  that  the 
available  material  for  organizing  managerial  staffs  has 
had  to  be  tremendously  diluted  in  order  to  secure  even 


a  fractional  part  of  experienced  shipbuilding  knowl- 
edge for  all,  it  can  be  readily  understood  why  many  of 
the  shipyards  have  proven  unequal  to  the  problems  that 
they  have  had  to  solve. 

It  has  been  extremely  unfortunate  that  these  203  ship- 
sards  have  been  unable  to  secure  even  a  moderate 
amount  of  guidance  and  direction  in  helping  them  to 
overcome  their  difficulties  and  to  get  on  a  reasonably 
effective  basis. 

Despite  the  fact  that  most  of  these  yards  are  being 
largely  financed  by  the  government,  very  little  in  the 
way  of  actual  direction  of  their  activities  or  guiding 
them  in  the  most  effective  ways  for  accomplishing  their 
purposes,  has  been  undertaken  by  the  government. 

A  great  deal  of  aid  and  assistance  looking  to  the 
minimizing  of  certain  troubles  that  might  otherwise 
arise,  has  been  offered  and  developed  along  certain  staff 
lines,  but  little  attempt  has  been  made  to  show  the  less 
able  plants  how  they  can  come  up  to  the  performances 
of  better  managed  plants,  thus  tending  to  speed  up  the 
activities  of  all. 

Much  has  been  done  to  rouse  the  enthusiasm  and 
eagerness  of  workmen  and  of  owners  and  rnanagers,  in 
developing  a  desire  to  accomplish  all  asked  of  them. 
To  a  great  degree,  the  effect  of  this  campaign  is  nulli- 
fied by  the  constant  interferences  and  interruptions  due 
ro  matters  beyond  the  control  of  the  individuals  affected, 
;md  these  again  are  generally  due  to  lack  of  knowledge, 
training  or  ability  on  the  part  of  someone  or  some  group 
"higher  up."  There  is  such  a  vast  difference  in  the 
effectiveness  of  the  management  of  different  yards,  that 
it  is  imperative  that  the  first  step  in  coping  with  this 
stupendous  problem  must  be  a  general  management  and 
direction  whereby  all  yards  will  have  authoritative  and 
intelligent  scrutiny,  and  the  less  effective  yards  will  be 
brought  up  to  a  degree  of  efficiency  reasonably  ap- 
proaching that  attained  by  the  best  of  these  yards. 

Few,  if  any,  of  the  shipyards  have  to  date  embarked 
en  anything  that  savors  of  scientific  management,  nor 
are  they  saturated  with  the  refinements  that  go  with 
prolonged  development  of  modern  ideas ;  consequently, 
to  bring  the  shipyard  managements  up  to  a  coinmon 
standard  which  will  approach  the  best  of  the  present 
operated  shipyards  is  not  only  an  easy  task,  but  is  one 
that  can  be  accomplished  in  a  very  short  time. 

Next  to  failure  to  receive  sufficient  supplies  of  the 
right  steel  and  outfitting  equipment,  the  chief  handicap 
lo  the  less  efficient  shipbuilding  plants  today  is  their 
lack  of  knowledge  as  to  what  they  should  do  and  how 
ihey  should  do  it. 

Few  shipyards  know  whether  they  are  employing 
for  the  different  occupations  involved  in  shipbuilding 
more  or  less  than  other  shipbuilders  operating  along 
the  same  lines.  Each  works  according  to  his  own  best 
judgment,,  with  the  result  of  a  tremendous  variation  in 
total  output  and  in  output  per  man  employed. 

The  simple  expedient  of  indicating  to  each  shipyard 
the  minimum  number  of  people  per  unit  of  production 
ihey  should  employ  for  a  given  performance  has  not 
as  yet  been  generally  adopted. 

Even  the  less  efficient  shipyards  develop  methods 
along  certain  lines  that  are  worthy  of  emulation  and 
adoption  in  other  plants  and  unquestionably  the  good 
practices  of  the  more  efficient  plants  should  be  adopted 
by  the  others. 

Few  yards  have  attempted  to  standardize  perform- 
ances beyond  a  limited  amount  of  piece  work,  and  still 
lewer  to  the  extent  of  such  industries  as  the  Bethlehem 
Steel  Company  of  which  Mr.  Schwab  in  the  September 
issue  of  the  American  Magazine,  is  quoted  as  saymg: — 

Ai  very  great  cost  we  instituted  years  ago  a  system  which 
standardized  almost  every  job  and  every  kind  of  work  through- 
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out  the  whole  estabhshment.  We  carefully  arrived  at  how 
much  work  of  each  kind  should  be  accomplished  bv  normal 
effort.     ... 

Should  zve  not  have  occupational  standards  in  ship- 
building f 


4  per  cent,  of  the  employees  engaged  in  shipbuilding 
occupations  listed  are  riveters,  with  their  attendant 
holder-ons,  heaters  and  passers,  there  is  an  aggregate 
of  17.3  per  cent,  of  all  of  the  employees  engaged  in  the 
operation  of  riveting  ships  together. 


AVERAGE 
28  3  rivets  per  hour 

THIRD  BEST 
38.4  rivets  per  hour 

SECOND  BEST 
45.3  rivets  per  hour 

BEST 
79.5  rivets  per  hour 

OCCUPATIONS 

Men 
actually 

em- 
ployed 

Em- 
ployed 

per 

100 
riveters 

Em- 
ployed 

per 

100 
riveters 

Re- 
duction 

Gain 

Em- 
ployed 

per 

100 
riveters 

Re- 
duction 

Gain 

Em- 
ployed 

per 

100 
riveters 

Re- 
duction 

Gain 

5.266 
3,567 
4,895 
1,323 
3.349 
3,716 
3,956 

1,266 

1,052 

659 

438 

902 

420 
276 
370 
102 
259 
287 
306 

98 
81 
51 
34 
70 

420 
202 
335 
60 
200 
202 
102 

58 
54 
21 
26 
28 

9,084 
6  270 
3,046 
3.574 
4.994 
7;222 
17,316 

3,346 
2,264 
2,468 
658 
3,480 

12,316 
8,564 
3,348 
6,090 
6,126 
9,358 

28,848 

4,182 
3,018 
3,920 
812 
5,568 

420 
148 
266 

50 
147 
189 

64 

46 

52 
16 
22 
27 

13,000 
10,834 
9,048 
4,428 
9,504 
8,320 
20,540 

4,346 
2,434 
2,880 
988 
3,560 

20.760 
20,124 
12,800 
9,048 
13,608 
11,156 
36,766 

6,650 
3,304 
4,856 
1,336 
5,746 

420 
120 
250 

40 
106 
128 

41 

32 
40 
13 
20 

22 

22,000 
13,220 
10,432 
5,280 
12,980 
13.516 
22,516 

5,518 
3,440 
3,128 
1,154 
3,972 

62,600 
30,420 
15,456 
13  484 

Bolters 

20,638 
21,002 
42,014 

9,232 
5,180 
5,458 
1,630 
6,692 

Packers,  testers,  riggers,  aerial  and 

crane  men 

Chippers  and  caulkers 

Welders  and  burners.  -            

Mold  loftsmen 

Steel  yard  men. .                               ,  . 

Totals 

30,389 

2,354 

1,708 

63,722 

18,182 
2,955 

92,150 

20,000 
3,000 

1,447 

89,882 

18,182 
2,955 

146,154 

20,000 
3,000 

1,232 

117,156 

18,182 
2,955 

233,806 

20,000 
3,000 

Totals 

30,389 

2,354 

1,708 

84,859 

115,150 

1,447 

111,019 

169,154 

1,232 

138,293 

256,806 

TABLE    SHOWINC;    rOSSIBLE    CONSERVATION    OF    MAN    POWER    IN    STEEL    SHIPBUILUING    OCCUPATIONS    BY    BRINGING    EFFICIENCY    OF    ALL 

YARDS    UP  TO   STANDARDS   ALREADY    ESTABLISHED   BY    INDIVIDUAL   SHIPYARD.^. 

Also  byincreasing  average  attendance  to  96  per  cent  of  full  time  and  by  increasing  proportion  of  women  workers. 


nated    200.000 


It  is  hardly  conceivable  that  any  combination  of  in- 
dustrial plants  under  a  common  management  would  per- 
mit the  individual  plants  to  go  along  according  to  their 
own  ideas  of  how  they  should  conduct  their  affairs.  On 
the  contrary,  as  soon  as  one  plant  develops  an\-  feature 
that  is  good,  it  is  immediately  installed  in  every  plant  to 
which  it  can  profitably  apply.  This  effort  to  bring  all 
up  to  the  level  of  the  best  has  been  the  great  force  that 
has  given  us  the  American  automobile  industry. 

In  a  combination  of  foundries,  for  instance,  as  soon 
as  a  single  plant  in  the  group  indicates  that  molding  or 
core-making  or  any  other  occupation  included  in  its 
activities,  can  be  conducted  with  a  smaller  proportion- 
ate number  of  men  per  unit  of  output  than  the  other 
plants  are  employing,  immediately  all  of  the  other 
(ilants  are  not  only  advised  but  are  ordered  to  adjust 
their  activities  to  a  similar  basis.  When  necessary,  ex- 
perts are  sent  to  instruct  and  install  the  improved  ideas, 
methods  or  practices. 

As  illustrating  what  can  be  done  in  the  shipbuilding 
industry  along  these  lines  alone,  and  as  a  first  step  in 
solving  this  big  problem  that  confronts  us  in  our  efforts 
to  get  out  "Ships  and  More  Ships,"  all  shipyards  of  the 
United  States  should  immediately  be  brought  up  to  a 
reasonably  comparable  basis  as  regards  the  number  of 
men  employed  per  unit  of  output.  The  accompanying 
table  with  explanations  following  indicates  that  a  tre- 
mendous increase  in  output  from  our  shipyards  is  read- 
ily and  easily  attainable,  as  well  as  presenting  an  op- 
portunity for  enormous  conservation  of  man  power  and 
saving  in  money,  by  adopting  this  very  primary  step  in 
collective  direction  and  education. 

Explanation  of  the  Table — Riveting 

Riveting  is  undoubtedly  the  most  important  of  the  oc- 
cupations considered,  for,  although  only  a  fraction  f)ver 


This  group  constitutes  the  largest  single  group  of  em- 
ployees, are  the  highest  paid  of  any  of  the  larger  groups, 
ond  the  hardest  to  find  with  developed  skill  and  ability 
or  to  provide  in  sufficient  numbers. 

There  are  four  riveting  standards  given  in  the  table. 
The  first  standard  of  28.3  rivets  per  hour  represents 
the  average  number  driven  per  hour  by  all  of  the  rivet- 
ers engaged  by  the  13  firms  whose  performance  was 
studied. 

The  second  standard  of  38.4  rivets  per  hour  is  the 
average  number  of  rivets  driven  per  hour  by  the  third 
best  record  of  rivets  driven  per  hour  by  any  of  the  13 
firms.  The  standard  of  45.3  is  the  second  best  average 
of  rivets  driven  per  hour  by  the  riveters  of  any  of  the 
13.  The  standard  of  79.5  is  the  best  record  of  any  of 
the  13.  This  firm,  however,  employed  but  a  small  num- 
ber of  riveters  which  partially  accounts  for  this  high 
achievement. 

Simply  bringing  the  average  output  of  all  of  the 
liveters  up  to  the  standard  of  38.4  per  hour  would  mean 
increasing  the  average  output  of  all  of  our  riveters  35.6 
per  cent.  This  means  that  on  a  basis  of  200,000  em- 
ployees engaged  in  our  steel  ship  construction  occupa- 
tions, 9,084  men  can  be  released  from  present  forces, 
or  by  retaining  these  men  we  can  have  the  equivalent 
added  output  of  what  we  would  secure  by  adding  12,316 
men  of  equal  skill  and  training  to  those  at  present 
employed. 

Bringing  the  average  output  of  all  riveters  up  to 
that  of  the  second  best  performance  of  any  one  of  the 
J3  shipyards  would  enable  the  release  of  13,000  men,  or 
,pive  us  an  added  output  equivalent  to  the  addition  of 
20,760  men,  which  would  increase  output  of  ships  fully 
60  per  cent. 

When  it  is  con.sidered  that  this  average  of  45.3  rivets 
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per  hour  is  being  attained  by  no  extraordinary  efforts, 
but  simply  by  so  managing  and  directing  riveting  activi- 
ties that  riveters  are  enabled  to  work  effectively  for  a 
larger  proportion  of  their  day  than  is  the  general  prac- 
l-ce,  it  only  means  educating  the  managements  of  the 
shipyards  that  are  below  this  figure  in  regard  to  the 
methods  adopted  by  the  firms  reaching  this  high  output, 
to  enable  this  standard  to  be  attained  as  an  average  in 
all  of  the  yards  of  the  country. 

Adoption  of  the  best  figure  of  nearly  80  rivets  per 
hour  as  an  average  to  be  attained  by  all  of  our  riveters 
v>'ou!d  mean  releasing  22,000  men,  or  be  equivalent  to 
the  addition  of  62,600  trained  men  to  turn  out  ships. 

This  figure,  although  not  an  impossibility,  would  mean 
an  entire  change  in  established  methods  of  managing 
:.nd  operating  riveting  crews.  It  would  not  mean  de- 
manding riveters  to  perform  more  manual  labor  than 
they  now  perform,  but  that  their  work  would  be  sub- 
divided and  managed  so  that  they  could  spend  the  time 
at  riveting  now  devoted  to  other  accessory  tasks. 

Such  a  radical  increase  in  average  output  of  riveters 
would  be  difficult  to  obtain  without  the  assistance  of 
governmental  offices  to  overcome  technical  objections 
and  to  insure  workmen  against  being  penalized  by  such 
changes  as  are  here  suggested. 

Drilling  and  Re.-kming 

The  drilling  and  reaming  occupations  employ  11.7 
per  cent,  of  the  total  forces  that  are  the  subject  of  this 
anal\sis  or  23,400  men  of  the  estimated  200,000  em- 
plo\ed  in  the  occupations  under  consideration. 

This  means  that  for  each  100  riveters  employed,  there 
are  276  men  employed  at  the  occupation  of  drillmg  and 
reaming. 

Even  allowing  for  the  fact  that  drillers  and  reamers 
work  in  pairs,  this  means  that  there  is  more  than  one 
pair  of  drillers  and  reamers  employed  for  each  riveter. 

The  third  best  figure  attained  by  any  of. the  13  firms 
listed  employs  but  202  drillers  and  reamers  per  100 
riveters  or,  in  other  words,  a  team  for  each  riveter. 
Even  bringing  all  plants  up  to  this  perfectly  reasonable 
.'■tandard  would  enable  a  reduction  of  6,270  men,  or 
give  us  added  output  equivalent  to  increasing  our  forces 
by  8,564  men. 

The  second  best  standard  reached  by  any  of  the  13 
firms  is  148  drillers  and  reamers  per  100  riveters.  If 
all  )'ards  would  reach  this  mark,  there  would  be  10,834 
men  not  needed  for  present  output,  or  we  would  gain 
in  output  the  equivalent  of  adding  20,124  men  to  the 
present  working  forces.  As  the  plant  that  establishes 
this  standards  reams  100  per  cent.,  it  would  seem  to  be 
u  perfectly  reasonable  standard  to  be  expected  of  the 
shipyards  as  a  whole. 

One  yard  employs  only  120  drillers  and  reamers  per 
100  riveters.  This  means  that  we  are  employing  13,220 
more  men  than  would  be  necessary  if  all  yards  were 
e<^ually  as  efficient,  or  that  we  can  secure  additional 
output  equivalent  to  adding  30,420  trained  drillers  and 
reamers  to  our  forces. 

There  is  nothing  impossible  in  reaching  this  stand- 
ard as  drilling  and  reaming  is  affected  chiefly  by  ac- 
curacy and  thoroughness  in  the  preparation  of  steel. 

Bolting 

Of  the  shipyard  forces  under  consideration  16. i  per 
cent,  are  employed  in  the  occupation  of  bolting.  This 
means  that  of  the  estimated  200,000  steel  shipbuilding 
employees,  32,200  are  assigned  to  this  work.  For  every 
ioo  riveters  there  are  employed  370  men  at  bolting. 

The  third  best  yard  of  the  13,  employs  but  335  bolters 
per  100  riveters,  which  means  that  we  are  employing 


3,046  more  men  than  would  be  necessary  if  all  yards 
reached  this  standard,  or  that  we  could  get  the  addi- 
I'onal  output  of  3,348  more  trained  men. 

The    second   best    record   of  _      

the  13  firms  listed  employs  but 
266  bolters  per  100  riveters, 
which  means  that  we  are  em- 
ploying 9,048  more  men  than 
would  be  necessary  if  the  aver- 
age of  all  plants  was  equal  to 


CHART    OF    ACCUMULATED    LAUNCHINGS    AND    DELIVERIES 

this  one.  or  that  we  could  get  the  equivalent  addition  in 
output  equal  to  employing  12,800  trained  bolters.  The 
best  record  given  of  250  bolters  per  100  riveters  indi- 
cates that  we  are  employing  10,432  more  men  than  would 
be  necessary  if  the  average  of  all  of  our  shipyards  in  this 
detail  was  as  good,  or  that  we  could  get  the  additional 
output  equivalent  to  employing  32,200  more  bolters. 

It  is  unnecessary  and  inadvisable  to  take  the  time  of 
the  reader  to  study  and  consider  the  detail  figures  for 
the  other  major  shipbuilding  trades — shipnfitting  includ- 
ing laying  out,  plate  hanging,  steel  working,  chipping 
and  caulking,  welding  and  burning,  laboring  work  and 
for  the  packers,  testers,  riggers,  crane  men,  steel  yard 
men  and  mold  loftsmen.  However,  an  analysis  of  the 
records  of  these  trades  from  the  same  13  3  ards  reveals  a 
similar  opportunity  for  reductions  in  the  number  of 
men  now  employed  for  the  same  amount  of  work  now 
produced,  or  for  a  decided  increase  in  output  per  man 
from  the  present  number. 

Utilizing  Women  Workers 

Carefully  compiled  figures  of  occupations  that  could 
properly  be  filled  by  women  in  connection  with  steel 
shipbuilding  disclose  that  with  the  office  positions  and 
clerical  duties  that  could  be  as  well  or  even  better 
handled  by  women,  and  the  occupations  pertaining  to 
the  sorting  and  reclamation  of  rivets  and  bolts  which 
are  right  in  line  with  established  precedent  in  other  in- 
dustries, that  a  total  of  3  per  cent,  of  all  of  the  em- 
ployees in  steel  shipbuilding  yards  should  be  composed 
of  women. 

In  the  absence  of  definite  figures  of  the  number  of 
women  that  are  employed  in  shipyards,  it  is  estimated 
that  not  over  half  of  this  proportion  is  at  present  com- 
posed of  women. 

On  a  basis  of  this  assumption  it  should  be  possible 
to  release  a  force  equal  to  at  least  ij4  per  cent,  of  the 
total  workers  engaged  in  the  steel  shipbuilding  activities 
by  the  introduction  of  women  workers  into  the  ofiices 
for  clerical  positions,  and  into  the  occupations  of  sort- 
ing   and    reclaiming    rivets,    bolts,    etc.,    and    insisting 
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upon  these  occupations  being  filled  by  women  only. 
On  a  basis  of  200,000  employees  engaged  in  the  oc- 
cupations listed  in  this  analysis,  insisting  upon  the  in- 
troduction of  women  in  their  natural  occupations  would 
release  2,954  "^^'i  for  other  purposes,  or  be  equivalent 
to  finding  3,000  more  people  for  shipbuilding. 

Attendance 

The  average  weekly  attendance  of  the  employees  of 
nine  of  the  firms  in  this  list,  covering  20,153  employees, 
equals  41.8  hour  per  week.  This  figure  is  probably 
representative  of  the  average  attendance  of  ship  work- 
ers the  country  over,  or,  if  anything,  slightly  better  than 
such  average. 

Two  of  the  firms  listed  have  an  average  of  attend- 
ance of  46  hours  per  week  or  better,  and  by  having  all 
shipbuilding  firms  build  up  their  average  of  attendance 
to  such  a  figure  would  be  equivalent  to  adding  20,000 
people  to  the  present  estimated  forces  of  200,000  ship- 
building employees  or  enable  a  reduction  of  18,182  from 
present  forces  to  be  used  for  other  purposes. 

TOT.^LS 

On  a  basis  of  there  being  200,000  people  at  present 
employed  in  the  occupations  listed  in  this  analysis, 
simply  bringing  the  efficiency  of  all  shipyards  up  to  the 
standards  reached  by  the  third  best  in  each  of  the  oc- 
cupations listed,  will  enable  a  reduction  of  63,722  men 
from  the  present  force  of  workers  or  give  us  the  equiv- 
alent of  92,150  added  employees  to  increase  output  of 
ships. 

Adding  to  these  totals,  the  effect  of  bringing  the  at- 
tendance of  employees  up  to  a  reasonable  point,  and  the 
introduction  of  women  to  the  extent  of  i>^  per  cent, 
more  than  are  now  employed,  would  effect  a  reduction 
of  84,859  people,  or  give  us  additional  working  capacity 
equal  to  the  adding  of  115,150  men  to  the  present  esti- 
mated forces  of  200,000  engaged  on  these  occupations. 

Bringing  the  efficiency  up  to  that  of  the  second  best 
calculated  would  effect  a  reduction  of  111,018  people, 
or  give  us  the  additional  working  capacity  equivalent 
to  the  adding  of  169,154  men  to  the  present  estimated 
forces  engaged  on  these  occupations. 


Proofs 

As  evidence  that  the  estimated  improvement  in  man 
power  attainable  by  simply  directing  shipyards  in  re- 
gard to  methods  to  use  and  people  to  employ,  based  on 
comparing  results  achieved  by  different  shipyards,  can 
be  readily  accomplished  to  the  extent  indicated  at  least 
by  the  conservative  figure  represented  in  using  the  third 
Lest  performances  of  each,  it  only  needs  to  be  cited  that 
two  of  the  13  firms  listed  in  the  comparison  are  already 
doing  better  than  this  standard  while  a  third  firm  is 
very  close  to  it,  despite  the  fact  that  their  efficiency  on 
the  individual  operations  varies  between  wide  limits. 

The  ouput  per  man  engaged  in  shipbuilding  occupa- 
tions previous  to  the  shipyards  being  taken  over  by  the 
Emergency  Fleet  Corporation  was  greater  than  has  been 
the  average  output  since  that  date.  Simply  bringing 
the  average  output  up  to  its  pre-Emergency  Fleet  basis, 
should  not  be  an  especially  difficult  task. 

As  further  proof  of  the  perfectly  reasonable  expected 
improvement  by  a  course  of  education  and  direction 
of  the  management  along  the  lines  indicated  can  be 
cited  the  statement  quoted  in  the  Emergency  Fleet 
News  of  August  2,  1918,  as  coming  from  Mr.  H.  C. 
Seaborn,  Vice  President  of  Skinner  &  Eddy  Corpora- 
t'on  in  a  letter  to  Mr.  Daniel  H.  Cox,  Manager  Division 
of  Steel  Construction,  as  follows: 

-The  Skinner  &  Eddy  Corporation  which  has  led  all  others  in 
the  delivery  of  contract  ships  to  date  according  to  Mr.  Seaborn, 
has  produced  a  little  in  excess  of  ^s  of  one  ton  per  man  per 
day  for  the  year.  At  that  rate,  it  would  require  only  225  steel 
ways  in  the  United  States  to  produce  approximately  10,000,000 
D.  W.  T.  per  year  and  only  250,000  men  for  these  225  ways. 

The  September  22  report  of  the  Emergency  Fleet 
Corporation  shows  that  on  September  i,  1918,  410  steel 
v.-ays  were  completed.  According  to  Mr.  Seaborn's 
figures  these  ways  should  produce  18,223,000  d.w.t.  in  a 
}ear  and  require  but  455,500  men. 

At  the  present  time,  there  is  a  total  of  386,000  men 
employed  in  all  of  our  shipyards  in  an  effort  to  reach 
3,000,000  tons  of  delivered  ships  this  year. 

From  these  figures  it  is  quite  apparent  that  we  can 
gain  the  equivalent  of  at  least  115,000  men  in  the  pres- 
ent estimated   forces  of  200,000  men  employed  in  the 
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direct  ship  construction  occupations,  by  a  little  plain, 
practical  administration.  Undoubtedly  the  other  186,000 
employees  unaccounted  for  in  the  listed  occupations  are 
tqualy  ineffectively  employed,  and  can  be  brought  up  to 
a  similar  degree  of  efficiency,  enabling  us  to  gain  the 
equivalent  of  at  least  200,000  men  by  better  employ- 
ment of  the  386,000  now  engaged  in  shipbuilding 
operations. 

The  possibility  of  bringing  these  figures  up  to  300,000 
is  not  at  all  remote.  It  simply  means  a  more  intensive 
application  of  demonstrated  plans  and  methods  to  yards 
not  already  employing  them. 

Financial  Importance 

With  the  need  of  more  ships  and  of  more  men  to 
build  the  ships,  finding  the  equivalent  of  these  addi- 
rional  men  by  increasing  the  efl^ectiveness  of  the  people 
at  present  employed,  through  direction  of  the  manage- 
ment, would  be  equivalent  to  saving  to  the  country  the 
v/ages  that  will  otherwise  have  to  be  paid  to  some 
200,000  to  300,000  men  to  get  the  same  amount  of 
increased  output  as  can  be  effected  by  such  educational 
methods,  and  quickly. 

Estimating  only  $100.00  per  month  for  shipyard  em- 
ployees as  average  of  the  earnings  of  ship  workers  will 
mean  that  the  adoption  of  such  measures  of  tuning  up 
ihe  effectiveness  of  ship  workers  will  be  equivalent  to 
saving  the  people  of  the  United  States  from 
5^20,000,000.00  to  $30,000,000.00  per  month,  $300,- 
000,000,00  per  \ear  or  $1,000,000,00  per  day. 

Urgency. 

To  produce  even  8,000,000  tons  of  shipping  in  1919, 
it  will  be  necessary  for  us  to  average  nearly  700,000 
tons  per  month  during  that  year.  Slightly  over  one- 
half  of  this  amount  has  been  delivered  bv  us  in  any  one 
single  month  thus  far. 

To  deliver  8,000,000  tons  in  1919,  means  practically 
doubling  present  working  forces  or  increasing  the  ef- 
fectiveness of  the  men  now  employed.  Accepting 
"management"  as  the  solution  will  make  it  unnecessary 
for  us  to  add  these  enormous  numbers  to  our  ship- 
building employees. 

The  adoption  of  sensible,  practical  plans  that  have 
been  demonstrated  as  effective  for  the  purpose  of  con- 
tervation  of  man  power  in  industrial  combinations, 
along  with  intensive  plant  management  development, 
will  enable  us  to  avoid  the  necessity  of  adding  200,000 
to  300,000  men  to  our  shipbuilding  forces  and  still 
enable  us  to  secure  the  contemplated  production. 

This  means  that  this  large  number  of  people  will  be 
available  for  military  or  other  purposes,  and  as  the 
means  for  bringing  about  this  conservation  of  man 
power  is  in  our  hands,  we  should  lose  no  time  in  putting 
it  to  effective  use. 

Conclusion 

Labor  is  ready  to  do  its  part. 

Management  must  get  into  line. 

Management  (collective  and  individual)  can  give  us 
the  needed  shipping  tonnage. 

Management  can  save  us  a  million  dollars  a  day 
while  giving  us  our  needed  shipping. 

Management  can  leave  free  for  military  and  other 
vital  purposes  an  army  of  200,000  to  300,000  men  and 
still  give  us  the  ships  we  need  with  which  to  deliver 
the  knockout  blow  to  the  HUN. 

Management  will  enable  us  to  produce  more  shipping 
per  man  employed  than  any  other  nation ;  thus  putting 
us  on  a  basis  for  "after  war"  competition  as  well  as 
enabling  us  to  be  the  greatest  shipbuilding  nation  during 
war  times. 


Report  on  Automatic  Heat  Control 

I  HERE  are  many  appliances  on  the  market  for  se- 
curing automatic  temperature  regulation.  We 
may  state,  therefore,  that  automatic  temperature 
regulation  is  a  commercial  success,  and  that  the  various 
methods  of  securing  it  are  effective. 

All  devices  for  automatic  temperature  regulation  are 
and  must  be  devices  making  for  economy  of  fuel,  since 
they  shut  off  the  heat  supply  whenever  the  desired  tem- 
perature has  been  attained,  turning  it  on  again  only 
when  the  temperature  drops  below  the  desired  point. 

In  all  buildings  or  enclosed  spaces,  regardless  of  out- 
side temperature,  there  will  be  some  heat  given  off  from 
the  bodies  of  the  occupants,  from  processes  carried  on, 
or  from  the  sun.  Unless  very  careful  and  unremitting 
attention  is  given  by  some  person  to  any  system  of 
manual  temperature  control,  these  additional  supplies 
of  heat  will  cause  an  undesirable  temperature  increase. 

In  considering  temperature  in  its  bearing  on  human 
activities  and  comfort,  we  cannot  lose  sight  of  humidity, 
as  the  two  are  most  intimately  correlated.  So  rapid  are 
the  changes  in  humidit\-  following  existing  methods  of 
varying  it,  that  manual  control  is  impossible. 

The  cost  of  heating  buildings  from  an  outside  source, 
especially  when  steam  is  used,  is  nearly  always  reduced 
by  installing  automatic  temperature  regulation. 
Costs 

The  cost  of  installing  automatic  temperature  control 
to  an  existing  plant  varies,  of  course,  with  the  condi- 
tions. In  manufacturing  buildings,  it  is  often  possible 
to  control  a  large  number  of  heating  units  in  the  same 
room  with  one  thermostat. 

It  may  be  roughly  stated  that  a  good  system  of  auto- 
matic regulation  may  be  installed  in  a  building  for  from 
5  to  10  per  cent,  of  the  cost  of  the  heating  plant. 
Conclusions 

The  installation  of  automatic  temperature  regulation 
is  a  justifiable  investment  for  all  heating  systems  inas- 
much as  it  very  positivel\'  contributes  to : 

1.  Conservation  of  fuel. 

2.  Improvement  in  health. 

3.  Gain  in  personal  efficiency. 

Those  installations  in  which  it  is  particularly  a  desir- 
able and  wise  addition  are: 

1.  All  manufacturing  plants  in  which  a  temperature 
of  60  deg.  or  higher  is  maintained. 

2.  All  offices. 

3.  All  residences.  For  the  smaller  residences  the 
type  which  has  but  one  thermostat,  operating  on  the 
heater  drafts,  give  excellent  results. 

4.  All  buildings  heated  from  central  stations,  and  par- 
ticularly those  having  steam  service.  For  many  of  these 
the  single  unit  t}pe  of  control  is  ample. 

5.  All  buildings  having  mechanical  ventilation.  The 
ai;-  changes  are  so  rapid  and  involve  such  quick  tem- 
perature fluctuations  that  automatic  temperature  regu- 
lation is  imperative  from  the  comfort  standpoint  as  well 
as  for  many  other  reasons. 

6.  All  service  hot  water  heaters,  particularh-  those 
having  coils  which  are  supplied  wdth  steam.  The  sav- 
ings to  be  made  are  very  great.  Prevention  of  scalding 
is  positive.  Steam  supply  to  the  coils,  or  the  drafts  of 
ihe  coal  fired  heater,  or  the  supply  to  the  gas  fired  heater 
may  be  controlled  by  automatic  devices  limiting  the 
temperature  of  the  water. 

7.  All  manufacturing  processes  in  which  the  exact 
control  of  the  moisture  contained  in  the  air  and  the 
temperature  of  any  of  the  materials  are  of  importance. 

.Imerican  Society  of  Heating  and  Ventilating  Engineers. 
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The  author  has  adopted  a  rather  unusual  method  of 
pointing  out  facts  that  are  essential  to  an  understand- 
ing between  employers  and  employees,  and  as  a  basis 
for  the  working  out  of  their  mutual  interests.  He 
takes  up  seven  factors  and  each  is  illustrated  by  a  car- 
toon that  interprets  the  vital  truth  that  the  accom- 
panying text  teaches.  Executives  may  find  herein  some- 
thing that  con  he  put  into  use  in  their  oicn  departments. 
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Introduction 

rE  hold  these  truths  to  be  self-evident :  that 
all  men  are  created  equal;  that  they  are 
endowed  by  their  creator  with  certain  in- 
alienable rights;  that  among  these  are  life,  liberty  and 
the  piirstilt  of  happiness." 

These  familiar  words  of  the  Declaration  of  Inde- 
pendence have  been  so  oft  repeated  that  we  have 
failed  to  recognize  the  very  significant  meaning  of 
the  ^\■ords,  "pursuit  of  happiness,"  at  least  the  ap- 
plication of  them  has  been  all  too  long  deferred  to 
far  as  the  great  mass  of  laborers  is  concerned. 

The  writer  has  been  in  close  touch  with  various 
groups  of  society  for  many  years,  and  counts  among 
his  close  associates  and  friends  representatives  of 
all  classes  and  conditions  of  men.  The  point  of  con- 
tact with  various  industries  of  the  Nation  has  given 
an  opportunity  for  drawing  certain  conclusions 
which  to  the  reader  may  seem  trite,  for  it  is  quite 
certain  that  nothing  particularly  new  is  offered  in 
the  succeeding  pages.  There  is,  however,  a  very 
definite  purpose  which  is  sought  to  be  establishd  in 
this,  paper  viz.,  that  there  must  be  a  coordination  of 
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Mr.  H.  T.  Waller  was  for  twelve  years  a  Y.  M.  C.  A. 
Secretary  in  Cambridge,  Massachusetts,  and  Akron, 
Ohio,  and  became  particularly  interested  in  the  broader 
piloses  of  the  work  of  fostering  Americanism.  For  the 
past  two  years  he  has  been  director  of  the  Bureau  of 
Education  of  the  B.  F.  Goodrich  Company,  and  has 
intensely  studied  the  problems  connected  with  the  re- 
lationships of  employer,  employee  and  the  community. 

various  factors  which  vitally  affect  the  relations  of 
employer  and  employee,  that  the  doing  of  some  one 
or  two  phases  of  "welfare"  work  does  not  by  any 
means  solve  the  fundamental  problem,  but  on  the 
contrary  is  simply-  a  court-plaster  that  covers  the 
real  danger  or  need  that  exists,  because  of  the  con- 
viction that  no  one  piece  of  work  however  good 
would  meet  the  present  crisis  in  industrial  and  na- 
tional life. 

The  writer  has  sought  to  call  attention  to  facts 
all  of  which  are  essential  in  order  to  establish  an 
understanding  between  capital  and  labor  making 
possible  the  "pursuit  of  happiness,"  because  of  that 
cooperation  between  industry,  the  community,  and 
the  individual  which  will  result  in  a  healthy,  loyal, 
and  intelligent  citizenship  capable  of  enjoying  those 
inherent  rights  set  forth  by  the  founders  of  our  na- 
tion. To  this  end  there  is  set  forth  a  discussion  of 
seven  vital  principles  in  their  relative  order  of  im- 
portance. 

The  line  cuts  illustrating  each  chapter  deserve 
more  than  passing  attention  by  the  reader.  They 
are  made  by  Mr.  William  Ireland  of  Columbus, 
Ohio,   who   has   demonstrated   time   and   time   again 
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his    ability    to    interpret    great    vital    truths    with    his 
pencil.      If    these    suggestions    seem    to    have    any 
value  in  them  they  should  be  put  to  the  test  at  once. 
I.  Physical  Conditions  Within  the  Plant 

A  careful  study  of  the  labor  turnover  in  certain 
departments,  and  personal  contact  v^^ith  large  num- 
bers of  individuals  leaving  certain  types  of  work 
indicates  that  the  biggest  fundamental  influence  in 
connection  with  any  work  is  the  physical  condition 
under  which  the  worker  must  render  his  service. 

The  words,  "Too  dirty  like  hell"  are  ungrammat- 
ical  and  not  particularly  edifying,  but  they  are  sure- 
ly gripping  and  indicate,  the  mental  attitude  of  the 
rank  and  file  toward  conditions  that  are  bad  physic- 
ally and  react  negatively  mentally.  ]\Iodern  factory 
buildings  are  built  on  different  lines  than  those  of 
even  five  or  ten  years  ago.  An  outstanding  fact  in 
connection  with  this  discussion  is  that  for  many 
years  little  if  any  regard  was  paid  to  the  light,  heat, 
or  sanitary  surroundings  in  which  an  employee  was 
asked  to  work.  With  the  development  of  education 
among  members  of  the  working  class  there  has  come 
an  insistence  on  their  part  which  has  resulted  in  a 
change  of  conditions  and,  be  it  said  to  their  credit, 
some  employers  of  labor  have  realized  the  need  of 
this  and  established  better  conditions  long  in  ad- 
vance of  others.  It  has  been  done  because  it  is  good 
business. 

An  efficient  .worker  is  a  much  better  investment 
than  an  inefficient  worker,  and  the  time  has  come 
when  the  employer  must  pay  for  the  bad  physical 
conditions  under  which  men  serve  by  first  a  tre- 
mendous turnover  of  labor  which  means  loss  of  effi- 
ciency, loss  of  morale,  loss  in  the  quality  of  product 
produced,  loss  in  the  efficiency  of  the  producer,  and 
above  all  a  loss  of  intelligent  cooperation  between 
the  employer  and  employee.  No  amount  of  supervised 
welfare  work  at  the  top  will  take  care  of  the  inher'ent 
needs  and  rights  of  men  at  the  bottom.  To  work  men 
in  dust,  in  dirt,  in  the  dark,  for  year  in  and  year  out  is 
a  direct  violation  of  the  Declaration  of  Independence 
and  as  tvell  a  violation  of  the  fundamental  laws  of  siic- 
cessfid  production. 

The  employee's  part:  Any  building  or  any  ma- 
chine however  essential  and  efficient  may  be  spoiled 
by  the  indifference  and  carelessness  of  the  employee. 
The  up-keep  of  any  building  is  dependent  upon  the 
attitude  of  the  employees.  Their  cooperation  is 
highly  essential  to  their  own  success. 
2. — Supervision 

The  character  of  "the  boss"  will  decide  the  kind 
of  product  and  the  stability  of  the  working  force 
providing  the  physical  conditions  of  the  plant  are 
of  a  high  standard.  Bosses  for  the  most  part  are 
what  their  names  imply.  They  are  drivers  of  the 
"fighting"  kind  rather  than  leaders  of  the  sympa- 
thetic type.  For  the  most  part  "bosses"  have  been 
chosen  because  of  physical  attributes.  It  is  not  im- 
plied that  these  men  do  not  choose  the  opportunity 
of  development  provided  a  definite  program  of  in- 
.struction  is  given  in  order  to  help  them  to  recognize 
great  present  day  problems  in  connection  with  the 
handling  of  labor.  A  thoughtless  and  heartless  at- 
titude on  the  part  of  the  man  who  sets  the  "pace" 
does  more  to  undermine  the  steady  fiow  of  produc- 
tion than  any  one  single  element  outside  of  physical 
conditions.  More  important  is  an  understanding,  in- 
telligent, leadership  than  technical  training  or  driv- 
ing power.  Workers  will  go  through  hell  itself  for 
the  man  they  admire  and  respect.     They  will  refuse 


to  work,  and  if  they  work  they  will  do  it  in  a  negli- 
gent sort  of  way  for  a  man  they  do  not  respect  or 
admire. 

The  real  point  of  contact  between  employer  and 
employee,  between  the  corporation  and  the  mass  of 

workers  is  not  the 
president  of  the  op- 
erating committee, 
the  superintendent 
or  the  manager  nor 
even  in  many  cases 
the  foreman  of  a 
large  department,  it 
is  the  boss,  the  in- 
spector, the  straw- 
boss,  and  until  this 
group  of  real  inter- 
preters of  the  management  to  the  employee  come  to 
understand  thoroughly  the  real  spirit  of  the  manage- 
ment there  can  be  no  real  change  in  the  attitude  of  the 
employee  toward  the  corporation. 

For  example,  here  is  a  foreman  who  in  the  years 
in  which  the  business  was  small  had  been  trained 
by  the  man  who  today  is  the  president  of  the  com- 
pany. The  company  has  increased  in  size  and  the 
foreman  no  longer  comes  in  contact  with  the  man 
who  was  his  superintendent  and  is  now  president. 
In  the  old  days  the  president  was  a  driver,  a  man 
who  was  kind  and  intelligent  with  his  dealing  with 
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men  but  a  taskmaster.  With  the  development  of 
years  there  has  come  a  change  of  attitude  on  the 
part  of  the  great  leaders  of  industry  and  this  presi- 
dent, together  with  others,  has  changed  his  attitude 
in  the  way  of  handling  employees  due  largely  to 
his  contact  with  infiuences  outside  his  own  partic- 
ular plant.  The  foreman,  however,  has  not  come 
in  touch  with  these  ideas  and  with  individuals  ad- 
vocating them,  and  he  still  adheres  to  the  old  idea 
and  in  fact  believes  that  he  is  interpreting  his  old 
boss's  real  desire. 

The  only  thing  to  counteract  this  is  a  consistent 
educational  program  that  will  result  in  every  boss 
becoming  a  student  of  the  handling  of  labor,  and 
recognizing  that  it  is  as  much  a  part  of  his  business 
to  prevent  the  turnover  as  it  is  to  keep  his  produc- 
tion up  to  the  standard  established. 
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The  employee's  part :  Given  a  kind  but  firm  su- 
pervision this  can  only  remain  permanent  by  the 
cooperativeness  of  the  employee.  It  is  granted  that 
the  first  step  is  up  to  the  foreman,  but  advancement 
can  only  result  by  openness  of  mind  and  a  willing- 
ness to  follow  leadership  on  the  part  of  the  employee 
in  order  to  secure  right  results. 

3. — W'ages 

The  cry  of  ages  has  been  for  higher  wages,  but 
some  how  higher  wages  have  not  stopped  the  restless 
shifting  of  thousands  of  workers.  High  wages  in 
one  community  have  drawn  men  receiving  low 
wages  in  another  community,  but  at  the  end  of  a 
year  the  man  receiving  high  wages  had  as  little  to 
his  credit,  if  as  much,  as  the  man  receiving  the  low 
wages.  The  purchase  power  of  the  dollar  had  de- 
creased to  a  greater  rate  than  the  wage  had  in- 
creased. 

What  constitutes  good  wages?  A  good  wage 
consists  of  a  sufficient  sum  as  the  result  of  labor  to 
ensure  the  enjoyjiient  of  those  inherent  rights  prom- 
ised to  all  citizens  by  the  framers  of  the  Declara- 
tion of  Independence.  To  make  possible  the  "pur- 
suit of  happiness"  there  are  many  complex  influences 
that  come  into  play.  The  employer  and  employee 
constitute  an  important  part  of  the  community.  In 
the  industrial  community  they  constitute  a  large 
majority.  Increased  wages  usually  result  in  in- 
creased cost  of  living.  Intense  industrial  activities 
create  large  commercial  activities  with  the  result 
that  the  worker's  increased  wage  is  absorbed  by  the 
increased  cost  of  food  commodities,  of  real  estate 
and  of  clothing.  An  added  influence  also  in  this 
field  is  that  of  the  social  and  recreational  life  of  the 
community  and  it  is  an  increasing  drain  upon  the 
pocket-book  of  the  common  laborer.  A  real  wage 
must  result  to  the  one  who  produces  for  the  whole 
community,  and  if  the  commercial  interests  fail  to 
recognize  the  rights  of  the  worker  to  save  out  of  his 
increased  wage,  then  in  self-defense  the  worker  must 
organize  in  a  cooperative  way  both  in  building, 
growing,  and  buying. 

The  employee's  part:  A  real  day's  work  for  a  real 
day's  wages.  In  the  final,  real  wages  are  only  pos- 
sible where  labor  gives  a  full  return  for  them.  A 
company  maj'  maintain  itself  for  a  short  time  with 
employee's  shirking  their  responsibility,  but  finally 
the  character  of  the  product  and  the  amount  of  the 
product  will  determine  the  real  wage.  It  is  up  to 
the  employee  to  render  full  measure  for  this  wage. 
4. — Determining  the  Place  Where  a  Man 
Shall  Work 

The  employing  system  of  many  companies  takes 
little  cognizance  of  the  importance  attached  to  right 
placement.  Altogether  too  long  industry  has  failed 
to  recognize  the  tremendous  loss  sustained  by  seek- 
ing to  fill  physically,  positions  for  which  men  are 
needed.  If  a  department  requires  15  men,  15  men 
are  shot  through  to  this  department,  and  the  next 
day  another  15  men  are  shot  through  to  this  depart- 
ment, and  so  on  day  after  day  and  year  after  year 
men  are  shot  through  both  literally  and  figuratively. 
What  docs  it  mean?  Loss  to  industry,  loss  to  so- 
ciety, and  perhaps  that  which  is  most  important  of 
all  a  break-down  of  spirit  and  morale  on  the  part  of 
the  workers.  For  once  a  man  begins  to  shift  from 
one  job  to  another  it  will  take  some  great  and  pow- 
erful influence  to  prevent  him  from  being  an  ever- 
lasting floater  on  society.  More  time  should  be 
taken  in  hiring  which  would  result  in  less  time  taken 
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in  firing.  Physically  filling  a  position  with  a  man 
does  not  meet  the  requirements.  The  attempt  to 
put  a  round  block  into  a  square  hole  would  fail  to 
stop  a  leak.  Our  industries  are  full  of  misplaced  men. 
The  productionist  says,  "send  me  men  and  more 

men,"  much  as  the 
feeder  of  a  thresh- 
ing machine  calls 
for  shock  after 
shock  of  the  wheat 
in  order  that  he  may 
feed  it  into  the 
Ij  ,,  .-=,„,:  i.„p_       ,,,.  I  thresher.     He  cares 

'&''^^  I  ill)  not     what    becomes 

of  it  if  only  plenty 
is  provided  with 
which  to  feed  the 
whirling  machine. 

Employing  agents 
must  in  order  to  be 
efficient  be  thor- 
oughly cognizant 
with  every  type  of 
work  for  which  they  do  the  choosing  of  men.  There 
must  equally  be  a  keen  and  sympathetic  study  of  human 
nature.  They  must  be  in  a  most  hearty  and  close 
cooperation  with  the  foreman  of  the  departments 
in  order  to  be  able  to  understand  whether  the  man 
that  they  are  choosing  for  this  department  is  tem- 
peramentally in  accord  with  the  man  for  whom 
chosen.  The  Employment  agent  should  be  able  to 
adjust  these  men  and  by  a  system  of  follow-up 
should  be  able  to  ascertain  whether  the  man  is  ac- 
complishing the  thing  for  which  he  was  employed, 
and  if  not,  instead  of  being  fired  he  should  place  him 
where  he  could  do  the  thing  for  which  he  is  particu- 
uarly  fitted.  In  other  words  there  are  certain  places 
where  a  tack  is  most  useful.  There  are  other  places 
where  it  would  be  absolutely  of  no  value  and  worse 
than  useless.  The  great  problem  is  to  find  out  what 
a  man  is  best  fitted  to  do  and  then  fit  that  man  in  the 
best  way  to  do  the  service  he  is  to  render.  There  is  a 
value  to  every  man. 

The  employee's  part:  Many  a  man  is  placed  in  a 
position  simply  for  trial.  It  is  up  to  the  employee 
to  demonstrate  his  fitness  for  a  better  position  by 
meeting  the  requirements  of  his  present  position  in 
a  way  that  would  justify  promotion. 

5. — Mutual  Understanding 
Most  of  the  dissension  between  individuals  and 
between  groups  of  individuals  is  due  to  the  lack  of 
understanding  and  a  common  point  of  view.  The 
employer  has  one  point  of  view  of  the  work  which 
his  employee  should  accomplish.  The  employee  on 
the  other  hand  views  the  situation  from  a  different 
angle  with  the  result  that  in  many  cases  there  is  ill- 
feeling  and  strife.  The  previous  four  chapters  have 
dealt  with  matters  which  are  of  fundamental  import- 
ance; no  one  of  them  can  be  disregarded.  In  a  way  this 
chapter  on  mutual  understanding  and  the  two  chapters 
to  follow  are  interrelated  and  logically  follow  the 
previous  principles  laid  down.  Yet  so  important  is 
this  thought  that  it  is  considered  of  sufficient  value 
to  cause  careful  consideration. 

The  I.  W.  W.  movement  would  have  been  prac- 
tically impossible  had  there  been  a  cotamon  language 
between  the  employer  and  the  employee.  Disregard 
of  the  foreign-speaking  elements  engaged  in  our  in- 
dustries has  resulted  in  an  almost  spontaneous  re- 
volt  against   existing  conditions.     The  same   holds 
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true  of  a  very  large  percentage  of  ignorant  American 
Vi'orkmen. 

A  definite  program  of  education,  education  of  the 
foreman,  education  of  the  American,  education  of 
the  foreigner,  along  practical  lines  immediately  af- 
fecting the  relationship  of  the  employer  and  em- 
ployee will  do  much  to  prevent  anarchism,  and  will 
on  the  contrary  create  an  understanding  which  will 
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result  in  cooperation  and  loyalty  the  only  sound 
basis  upon  which  these  two  important  facts  can  be 
realized.  Cooperation  can  only  result  from  under- 
standing; loyalty  can  only  be  secured  where  all  the 
cards  lie  on  the  table  and  there  is  a  common  in- 
terest recognized  by  all  and  a  common  objective 
worked  for  by  all.  This  country  is  facing  the  test 
of  democracy.  Democracy  can  only  win  by  the  ap- 
plication of  the  same  spirit  of  equality  in  the  labor 
world  as  in  the  political  world. 

The  employee's  part:  Confidence  is  the  basis  of 
respect.  No  understanding  can  be  reached  between 
employer  and  employee  so  long  as  the  employee 
holds  an  attitude  of  suspicion.  Therefore,  when  the 
good  intentions  of  the  employer  are  shown  it  is  sure- 
ly up  to  the  employee  to  render  every  bit  of  help  to 
establish  a  better  feeling. 

6. — Community  Ixfluences 

It  was  only  a  few  years  ago  that  many  employers 
of  labor  utterly  disregarded  the  influence  of  the  com- 
munity upon  production,  and  the  industry's  influ- 
ence upon  the  comniunitx'.      It  has  been   commonly 


said  that  industry  had  nothing  to  do  with  the  com- 
munity, that  all  that  was  required  was  a  certain 
number  of  hours  of  employment  and  the  rest  of  the 
time  it  mattered  little  to  the  employer  what  hap- 
pened. 

A  close  study  of  a  man's  spare  time  will  indicate 
the  tremendous  weight  that  the  manner  of  spending 
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that  time  has  upon  the  production  of  any  given 
plant.  The  economic  waste  of  destructive  hours 
while  out  of  employment  is  tremendous,  and  while 
we  have  not  yet  been  able  to  measure  in  dollars  and 
cents  just  the  amount  of  this  waste,  it  is  self-evident 
that  attention  paid  to  this  field  would  result  in  larger 
efficiency  in  production  in  much  the  same  way  that 
investigation  of  machine  production  has  resulted  in 
its  advance. 

Industry  is  in  many  instances  the  largest  tax-payer 
of  the  community.  It  should,  therefore,  be  insistent 
that  its  money  is  expended  in  such  a  way  as  to  react 
to  the  best  advantage  of  the  worker.  Then,  too,  if  a 
community  provides  good  recreational  facilities  for 
its  people;  if  its  schools  are  of  a  high  type;  if  its 
morals  are  clean;  if  its  advantages  for  home-making 
are  high ;  that  community  will  call  to  it  the  best  type 
of  working  people,  and  there  will  be  established  in 
the  community  a  permanent  home-making  constitu- 
ency. This  home-making  constituency  constitutes 
the  back-bone  of  any  industrj'.  Dissensions  and  mis- 
understandings may  come  and  go,  but  if  there  is  an 
established  group  in  any  community  upon  which  in- 
dustry may  depend,  then  the  permanency  of  that  in- 
dustry is  assured  and  the  best  interests  of  all  are  con- 
served. Industry  cannot  exist  independent  of  the 
best  interests  of  the  community,  neither  can  the 
community  thrive  without  having  the  cooperative- 
ness  of  industry. 

Determine  the  way  in  which  young  men  and  girls 
spend  their  spare  time  and  }ou  determine  the  gauge 
of  the  product  that  is  turned  out  bv  industrial  organ- 
ization. 

The  employee's  part:  The  worker  holds  as  much 
influence  as  far  as  his  vote  in  the  community  as  does 
his  employer.  It  is  up  to  the  worker  as  well  as  the 
employer  to  promote  the  right  type  of  social,  moral, 
and  educational  environment  in  the  community  in 
which  he  lives. 
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7. — Present  and  Future  Protection 
The  conservation  of  health  or  the  prevention  of 
illness  constitutes  one  of  the  biggest  problems  faced 
by  all  industries.  Prevention  of  anxiety  on  the  part 
of  workers  means  a  tremendous  step  toward  safety 
and  good  feeling  and  efficiency  of  production.  Show- 
ing the  way  of  health,  the  processes  of  development 
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both  physical  and  mental,  is  one  of  those  fundamen- 
tal things  essential  to  the  best  interests  of  the  work- 
ers, and  that  which  is  to  the  best  interest  of  the 
worker  is  to  the  best  interest  of  the  employer. 

Therefore,  life  insurance  is  a  most  excellent  thing. 
It  is  not  a  charity.  It  is  a  recognition  of  service 
rendered.  Service  annuities  is  a  valuable  incentive 
but  it  should  never  be  necessary  because  of  previous 
lack  of  sufficient  wage.  Sick  and  accident  compensa- 
tion meet  a  real  need,  but  only  in  hastening  the  day 
when  the  worker  realizes  the  results  of  a  full  day's 

All  these  agencies  are  practical  illustrations  of  the 
"team  work"  spirit  so  vital  to  the  life  of  society. 
They  are  all  aids  to  making  possible  the  pursuit  of 
happiness. 

The  employee's  part:  Present  and  future  protec- 
tion is  surely  a  vital  interest  to  the  employee,  and 
in  addition  to  that  which  is  extended  to  the  employee 
there  should  come  the  everlasting  thinking  of  every 
employee  in  order  to  promote  safety  and  in  order  to 
care  for  his  own  family's  future. 
Conclusion 

We  have  thus  seen  that  there  are  seven  vital  prin- 
ciples underlying  the  sound  relationship  of  employer 
and  employee;  that  these  constitute  a  chain  each  link 
of  which  is  vital  to  thorough  understanding,  contin- 
ued cooperation,  and  a  lasting  loyalty. 

Disregard  of  any  of  these  links  means  failing  to 
round  out  all  elements  essential  to  the  best  interests 
of  society,  and  after  all,  the  object  of  any  industry 
must  in  the  last  analvsis  be  to  serve  the  best  inter- 


ests of  society  and  the  people  that  it  employs,  and 
the  object  of  every  employee  must  be  to  make  his 
best  contribution  to  society  through  the  agency  of 
the  company  that  employs  him. 

There  is  an  inter-relationship  existing  which  neces- 
sitates the  care  and  protection  of  the  interests  of  all 
and  where  these  interests  are  disregarded  or  injured 
in  a  single  instance  it  affects  directly  or  indirectly 
the  best  interests  of  the  entire  group. 

Fundamentally  the  whole  is  a  problem  of  educa- 
tion to  be  worked  out  step  by  step. 

Engineers  in  this  field  of  human  endeavor  are  as 

vital  to  efficient  production  as  the  chief  engineers  of 

the  mechanical  plant. 

*     *     *     * 

Grenades 

IHE  War  Department  authorizes  the  following: — 
Hand  grenades  of  four  types  are  now  being 
produced  at  the  rate  of  2,000,000  a  month,  it  is 
announced  by  the  Ordnance  Department.  Within  the 
next  four  months  this  rate  will  be  doubled. 

Rifle  grenades  are  being  produced  at  the  rate  of  about 
1,000,000  a  month,  and  this  rate  will  be  multiplied  appre- 
ciably within  the  next  six  months. 

Orders  have  been  placed  for  more  than  60,000,000 
rifle  and  hand  grenades,  and  more  than  18,000  persons 
are  employed  in  plants  throughout  the  country  engaged 
in  making  them. 

Based  on  the  method  of  firing  there  are  two  general 
classes  of  grenades,  namely,  hand  and  rifle.  The  hand 
grenade  may  be  of  the  defensive,  the  ofifensive  or  of  the 
chemical  type,  of  which  latter  there  are  two  classes, 
phosphorus  and  gas. 

The  defensive  grenade  is  the  most  powerful  and  the 
one  generally  used  when  tactical  conditions  permit,  being 
thrown  from  cover  at  an  advancing  foe.  It  is  about  the 
same  size  and  shape  as  a  very  large  lemon  with  a  body 
or  shell  of  gray  cast  iron  scored  with  deep  grooves  long- 
itudinally and  transversely  to  insure  proper  fragmenta- 
tion when  it  explodes. 

In  addition  to  the  body,  the  main  parts  of  the  grenade 
are:  the  bonchon  assembly,  detonator  and  explosive 
mixture. 

The  bouchon  is  a  die-casting,  composed  of  a  tube 
which  is  screwed  into  the  end  of  the  grenade  body,  and 
a  projecting  head.  The  tube  holds  a  standard  fuse  and 
detonator  which  are  inserted  into  the  lower  (inside)  end, 
so  as  to  bring  the  primed  end  of  the  fuse  flush  with  the 
upper  end  of  the  tube.  The  projecting  head  consists  of 
a  cylindrical  seat  with  four  small  lugs  on  the  inside, 
which  hold  the  priming  cap  in  place  over  the  primed  end 
of  the  fuse,  and  a  casing  which  contains  the  firing  spring 
and  the  striker.  These  last  are  hinged  on  a  pin  inserted 
through  two  holes  cast  in  the  sides  of  the  casing,  and  are 
so  placed  that  the  spring,  when  released,  will  drive  the 
striker  against  the  primer. 

The  spring  and  striker  are  kept  cocked  by  an  operating 
lever,  which  hooks  over  the  side  of  the  casing  opposite 
that  through  which  the  hinge-pin  is  inserted.  This  lever 
caps  the  casing,  and  extends  down  along  the  outside  of 
the  grenade  body.  It  is  held  in  place  by  a  safety  pin  with 
a  ring  attached  to  it,  which  passes  through  the  sides  of 
the  casing.  The  small  opening  underneath  the  operating 
lever  is  closed  by  a  sheet  metal  sealer. 

The  grenade  is  safe  till  the  operating  lever  is  released. 
Even  after  the  safety  pin  is  removed  the  grenade  cannot 
function  as  long  as  the  lever  is  held  against  the  body  of 
the  grenade  by  the  hand  of  the  thrower.  In  other  words, 
the  firing-spring  cannot  operate  until  the  grenade  is 
thrown.  The  normal  time  for  the  burning  of  the  fuse 
(that  is,  the  time  which  elapses  between  the  throwing 
of  the  grenade  and  its  explosion)  is  5  seconds. 
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Problem  of  Finding  Out  How  Much  to  Add  to  the  Time  Needed 

To  Obte'      -      Time  Allowed 
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In  task  work,  allowance  for  the  human  factor  is 
figured  as  a  percentage  of  the  time  needed,  and  has 
been  found  to  fall  between  lo  and  50  per  cent.  In  this 
article  the  author  enumerates  the  chief  conditions  that 
affect  the  human  factor,  shows  how  they  are  evaluated 
and  proves  that  it  is  possible  to  pre-determine  the 
proper  allowance  by  giving  records  of  the  perform- 
ances of  various  operators  on  various  jobs. 

Mr.  W.  E.  Camp  received  his  technical  training  at 
Yale    University,  where   he   was  graduated  from   the 


mechanical  engineering  course  in  the  Sheffield  Scien- 
tific School.  He  was  engaged  in  promoting  Gantt  meth- 
ods in  three  of  the  factories  of  the  Remington  Type- 
Zi-riter  Company  for  four  years.  During  part  of  that 
time  he  acted  as  chief  of  the  engineering  department 
of  the  Bridgeport  works,  and  had  charge  of  the  motion 
study  and  task  setting.  He  left  the  Remington  Com- 
pany early  in  this  year  to  accept  an  appointment  in  the 
United  States  Shipping  Board  to  assist  in  planning  the 
operation  of  merchant  shipping  by  using  Gantt  methods. 


'HAT  the  task-and-bonus  plan  as  a  co-related  part     the  payment  of  a  bonus  for  accomplishing  the  task,  the 


T- 
of  a  scheme  of  management  results  in  decreased 
costs  together  with  increased  wages  and  content 
of  the  worker  is  no.w  beyond  question.  Records,  simple 
enough  lo  be  understood  by  the  layman,  covering  a  per- 
iod of  years  and  the  work  of  several  hundred  operator^ 
prove  these  results.  The  accomplishment  is  due  to  the 
working  out  of  well  formulated  principles  of  scientific 
management  and  not  to  any  one  "feature"  which  may 
be  employed.   When  applied  to  the  practical  problems  of 


human  factor  is  a  definite  quantity  determinable  by  an- 
alysis and  experiment.  The  task  is  a  time  allowance 
for  doing  a  certain  amount  of  work  under  instructions, 
in  the  best  methods  and  under  the  best  conditions  at 
our  command.  Determining  this  time  allowance  in- 
volves : 

A.     Study  by  analysis  and  experiment  of  the  methods 
by  which  the  work  may  be  done. 

From  the  analysis  the  selection  of  the  necessary 


the  shop  these  principles  gather  many  attendant  meth-     elements,  improvement  of  them  when  possible,  and 


The  importance  of  a  pioper  solution  of  the  human  factor  prob 
lem  m  task  setting  may  not  be  apparent  without  a  moment  s  reflec- 
tion. The  major  purpose  of  task-and-bonus  work  is  to  decrease 
manufacturing  costs  and  increase  the  workers"*  wages.  So  the  task 
must  not  be  so  small  as  to  prevent  cost  reduction,  neither  must  it 
be  so  large  that  the  worker  can  exceed  it  by  a  wide  margin  and  so 
have  the  task  lose  its  significance.  Tasks  must  be  both  fair  and 
uniform.  A  man  must  not  loaf  one  day  and  hustle  the  next;  nor 
must  one  man  be  compelled  to  work  more  strenuously  than  his 
neighbor.  To  set  a  proper  task  and  obtain  the  desired  result  there- 
from the  human  factor  must  be  accurately  evaluated. 


ods  and  details,  so 
many  perhaps,  that 
they  become  con- 
fused with  or  ob- 
scure the  essentials. 
But  among  the  lat- 
ter belongs  the 
recognition  and 
study  of  what  may 
be  called  the  hu- 
man factor. 

Whether  we  are 
setting  tasks,  piece 
work    prices     or 
premium  rates,  we     || 
should    be    dealing     ?"™"!3""~mmZir.l.l.l,l.l""l „uin'«.........m, ,..»„.,„», „,„. 

first,  with  a  study 

of  methods  and  motions ;  second,  with  as  accurate  as 
possible  a  determination  of  the  time  needed  to  do  the 
work,  i.  e.,  the  sum  of  the  absolute  times  in  which  each 
of  the  component  motions  can  be  performed ;  and  third, 
the  difference  between  the  amount  of  work  we  will  ex- 
pect a  man  to  do  and  the  amount  of  work  based  simply 
on  the  time  needed. 

This  difference  between  what  we  may  ask  a  man  to 
do  and  what  he  might  do,  were  he  a  machine  and  not 
!■.  man,  is  a  part  of  the  problem  recognized  by  Secretary 
Redfield,  when  he  says  in  the  New  Industrial  Day: 

All  about  great  mills  are  instruments  regulating  machinery; 
means  are  provided  that  machines  shall  not  be  overstrained, 
that  their  product  shall  be  within  their  power  regularly  to 
produce  without  damage  to  the  machine :  we  even  care  lest 
machines  get.  overheated  and,  in  a  true  sense  lest  they  get 
overtired.  .  .  .  We  protect  it  (the  machine)  against  dust,  we 
lubricate  it,  we  even  let  it  rest,  yet  that  machine  is  deqd, 
inert.  .  .  .  Until  the  course  we  take  with  our  machinery  is 
recognized  as  of  equal  application  to  our  men  and  women 
workers,  we  shall  not  have  solved  the  problem  of  production. 

St.^tement  of  the  Problem  in  Task  Work 

Where  management  has  for  its  keynote  the  task  and 


determination  o  f 
the  time  needed 
for  each  element. 

C.  Adding  to 
the  time  needed 
for  each  element 
the  time  for  the 
human  factor  to 
give  the  time  al- 
lowed and  the  syn- 
thesis of  the  ele- 
ments to  give  the 
time  allowance  for 
the  complete  job 
if    or  task 

"'"" i.t»n«n„ii„i,„ ..tiniiim........... ,..,..u..miuu„in .,»ii.,iii.i.i,=-        "phe  tittle  Heeded 

for  performing  the 
elementary  motions  contains  no  time  for  rest  and  delays. 
The  job  under  investigation  is  analyzed  into  elements 
which  are  so  small  that  the  time  for  them  is  very  nearly 
an  absolute  quantity.  To  illustrate,  it  may  take  a  man 
anywhere  from  two  to  three  minutes  to  turn  out  a  piece 
of  work  in  a  lathe,  but  to  make  a  tuni  of  the  chuck 
VvTench  takes  0.02  minute  by  any  ordinaril}-  good  man 
anywhere.  His  location,  in  New  York  or  Chicago,  does 
not  affect  the  result.  In  task  work  the  "times  needed" 
for  the  elements  of  an  operation  are  so  nearly  accurate 
that  it  would  be  a  physical  impossibility  for  the  human 
body  to  do  nine  hours'  work  in  the  sum  of  the  "times 
needed"  for  the  elements  of  the  nine  hours'  work.  It 
is  clear  then  that  the  human  factor — and  rightly  so — 
does  not  enter  into  the  determination  of  the  time  tieeded, 
but  that  by  adding  the  correct  time  for  the  human  factor 
to  the  time  needed  we  may  get  an  equitable  time  al- 
lowed. 

The  time  for  the  human  factor  is  solely  for  rest  and 
such  delays  as  are  irregular  and  cannot  be  measured. 
It  is  not  made  to  cover  the  ordinary  delays  in  a  shop 
which  are  caused  bv  the  management,  and  over  which 
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the  worker  has  no  control.  Neither  is  it  made  to  in- 
clude elements  of  the  work  which  occur  at  intervals 
during  the  day,  as  for  instance,  tool  grinding  or  oiling 
machines.  Every  element  of  the  day's  work  for  which 
a  time  value  can  be  determined  has  its  time  needed  and 
its  time  allowed  and  becomes  a  part  of  the  task. 

Filling  in  a  time  card  when  finishing  a  job  takes  a 
definite  measurable  length  of  time  and  appears  in  the 
synthesis  which  gives  the  task.  In  the  case  of  delays 
such  as  breakdowns  or  failure  of  power,  the  worker's 
"bonus  day"  is  shortened  by  the  length  of  delay,  for 
which  time  he  is  paid  at  his  hourly  rate  of  wages. 
Such  delays  cause  "time  out"  as  in  a  football  game,  and 
therefore  contribute  nothing  to  the  setting  of  the  task. 

The  problem  then  is  to  find  the  proper  value  for  the 
human  factor  which  shall  be  strictly  the  difl:erence  be- 
tween the  time  needed  and  the  time  alloxved. 

The  importance  of  this  problem  will  be  realized  when 
it  is  noted  that,  with  all  other  factors  as  nearly  as  pos- 
sible scientifically  correct,  the  value  employed  for  the 


shown  will  affect  the  proper  value  of  the  human  factor 
are: 

A.  Heaviness  and  general  character  of  the  work. 

B.  The  number  of  pieces  of  work  handled  per  day, 
or  the  number  of  repetitions  per  hour. 

C.  Proportion  of  idle  time  while  machines  are  run- 
ning. 

D.  Eye  or  nervous  strain  involved. 

E.  Sex  of  the  worker. 

In  task  work  the  allowance  for  the  human  factor  is 
spoken  of  and  figured  as  a  percentage  of  the  time 
needed,  and  the  proper  percentage  has  been  found  to 
vary  from  lo  to  50  per  cent.  That  is,  if  we  accurately 
determine  that  it  takes  one  minute  to  do  a  piece  of  work, 
we  may  allow  from  i.i  to  1.5  minutes  for  doing  it.  In 
machining  small  interchangeable  parts,  the  percentage 
most  commonly  used  is  25  per  cent.,  unless  the  machine 
is  power  fed,  when  it  will  be  nearer  10  per  cent.  It  is 
impossible  to  place  a  definite  value  on  the  general  con- 
ditions outlined  above.     We  can  say  roughly,  however, 
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TASK  PERFORMANCE  ON   MILLING,  DRILLING  AND  PUNCH-PRESS  WORK 
Production  required  by  the  task  and  day  rate  wages  are  taken  as  100  per  cent.      The   symbols   at  the   top   are   part   and   operation   numbers,   etc.,   and 
are    for    convenience    in    finding   data   of   each    job    which    is   kept    on    file.     Some  idea  of  the  variety  of  work  represented  can  be  obtained  by  noting 
the  first  two  letters  of  the  symbol  which  denote  the  department  of  the  shop  in  which  the  work  is  done  as:  PM,  Milling  and  Drilling  Department;  PS, 

Screw  Machine   Department:    PP,   Punch   Press  Department. 


human  factor  governs  the  fairness  of  the  task.  Not 
only  must  it  be  physically  possible  for  a  good  man  to 
accomplish  the  task  after  he  has  been  trained  in  the 
methods  specified,  but  the  task  must  be  such  that  he  will 
be  able  to  accomplish  it  day  after  day  and  be  contented 
with  his  job.  The  task  setter  while  making  a  study  is 
frequently  "assisted"  by  a  new  worker,  who  gives  such 
information  as,  "I  couldn't  keep  that  up  all  day."  If 
the  task  setter  knows  his  business  he  will  reply  to  the 
mnn,  "I  know  it,  you  won't  have  to."  But  he  also 
knows,  if  he  has  determined  the  value  of  the  human 
factor,  exactly  what  proportion  of  the  day  the  worker 
is  able  and  willing  to  "keep  it  up."  Obviously,  if  the 
value  employed  is  too  great,  allowing  the  worker  to 
exceed  the  task  by  a  wide  margin,  there  is  danger  of  the 
task  losing  its  significance  and  of  losing  one  of  the 
greatest  advantages  of  the  whole  plan,  namely,  the 
ability  to  lay  out  and  plan  our  work  in  advance.  Not 
only  must  the  tasks  be  fair  to  both  the  worker  and  the 
management,  but  they  must  be  uniform;  we  do  not 
want  a  man  to  "break  his  neck"  one  day  and  loaf  the 
next,  nor  do  we  want  to  ask  one  man  to  do  more  work 
than  we  ask  of  his  neighbor.  This  uniformity  can  only 
be  attained  by  the  proper  solution  of  the  difference  be- 
tween lime  needed  and  time  allowed. 

C0NTRIP.UTING  Conditions 
Chief   among  the   conditions  which   experience   has 


that  once  the  proper  percentage  has  been  found  for  a 
given  set  of  conditions — with  particular  reference  to  A 
above — an  exceptional  change  in  either  B,  C,  D  or  E 
will  afifect  the  proper  allowance  5  per  cent. 
Determining  the  Value  of  the  Human  Factor 
Until  a  basis  of  comparison  in  any  class  of  work  has 
been  established  the  proper  allowance  for  the  human 
factor  must  be  found  by  experiment.  Once  a  value  has 
been  used  which  gives  good  results,  a  study  of  the  con- 
tributing conditions  will  aid  us  in  determining  a  value 
for  further  work.  Our  experimenting  should  begin 
with  a  clear  idea  of  how  much  we  desire  the  tasks  to 
be  exceeded.  There  should  be  no  desire  to  have  exactly 
a  day's  work  accomplished  each  day,  but  rather  a  little 
better  than  a  day's  work.  We  must  leave  room  for  the 
individuality  of  the  worker,  and  no  matter  how  uniform 
our  tasks  may  be,  we  must  have  a  margin  of  safety. 
Let  us  assume  then  that  we  desire  to  have  our  tasks 
exceeded,  or  "run  over"  10  per  cent.,  and  that  this  will 
be  our  criterion  of  the  proper  value. 

The  allowance,  which  is  a  percentage  of  the  time 
needed,  may  be  thought  of  as  an  allowance  of  several 
minutes  per  hour.  For  instance,  an  allowance  of  ZTiVi 
per  cent,  is  equivalent  to  allowing  15  minutes  each  hour 
for  rest  and  delays,  45  minutes  being  the  time  needed 
for  work  for  which  we  allow  one  hour.  With  this  in 
mind  take  the  specimen  case  of  Pat,  who  has  already 
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informed  the  task  setter  that  he  "couldn't  keep  that  up 
;;11  day."  Pat  is  fihng  small  castings  and  after  he  has 
been  instructed  just  where  to  file  and  how  much,  it  is 
found  that  it  takes  0.5  of  a  minute  to  file  each  one.  We 
estimate  that  perhaps  10  minutes  each  hour  should  be 
enough  for  rest — there  should  be  no  delays.  Ten  min- 
utes each  hour  is  equivalent  to  a  20  per  cent,  allowance, 
so  we  call  our  time  allowed  per  casting  0.6  of  a  minute 
and  the  task  will  be  "i  hour  per  100."  If  Pat  is  paid 
a  bonus  of  25  per  cent.,  he  will  receive  pay  for  ij^ 
hours  for  every  100  he  files,  providing  he  does  900  in  a 
c,-hour  day.     We  should  like  to  see  him  do  about  990. 

Now  we  go  to  Pat  and  we  observe  that  he  can  work 
without  interruption  for  periods  of  about  15  minutes. 
We  ask  him  to  work  steadily  for  15  minutes  and  then 
to  rest  for  5  minutes.  When  the  5  minutes'  rest  is  up, 
we  ask  him  to  work  another  15  minutes,  to  rest  5  more 
;ind  finally  to  work  for  10  minutes.  This  completes  the 
hour  and  upon  counting  his  finished  work  we  find  that 
he  has  filed  99  or  perhaps  10 1  castings — one  hour's 
work.  Incidentally  this  convinces  Pat  that  he  will  not 
be  obliged  to  "keep  it  up  all  day."  For  a  few  days  fol- 
lowing this  experience  we  drop  around  to  see  Pat  oc- 
casionally to  assure  ourselves  that  the  conditions  are 
continuing  as  they  were  when  the  job  was  studied.  We 
get  the  proof  of  whether  we  have  properly  reckoned 
with  the  human  factor  when  we  look  at  his  record  and 
find  that  he  has  been  filing  from  say  950  to  1050  castings 
each  day. 

After  a  few  experiments  like  the  above,  we  may  be- 
gin to  weigh  the  contributing  conditions.  It  will  be 
found  that  there  are  numerous  jobs  with  the  same 
conditions  as  obtained  in  the  one  experimented  on ; 
that  there  are  many  more  in  which  the  diflference  is  in 
only  one  condition ;  and  that  only  on  an  entirely  differ- 
ent class  of  work  will  we  need  to  use  our  judgment  and 
test  it.  Furthermore,  as  the  work  progresses  our  judg- 
ment improves  and  the  chance  of  error  becomes  less. 

Proof  of  the  Solution 

That  it  is  possible  to  determine  the  proper  allowance 
is  proved  by  the  records  of  performance  of  various 
operators  on  various  jobs.  The  illustration  shows  a 
representative  chart  taken  from  actual  practice,  show- 
ing the  amount  by  which  the  tasks  on  a  number  of  differ- 
ent jobs  were  exceeded.  It  was  desired  to  set  equitable 
lasks  and  to  pay  a  liberal  bonus  for  accomplishing  them. 
The  tasks  were  to  be  fair  enough  to  the  workers  to  per- 
mit them  to  earn  bonus  consistently,  and  fair  enough 
to  the  management  to  allow  accurate  planning  of  the 
work  in  advance.  The  workers  were  taught  the  methods 
upon  which  the  tasks  were  based,  and  were  encouraged 
to  "make  as  much  over  the  tasks"  as  they  could.  The 
result  of  the  40  jobs  charted  is  shown  by  the  full  line 
giving  the  percentage  by  which  each  task  was  exceeded. 
For  example,  if  the  task  were  to  perform  an  operation 
on  a  number  of  pieces  m  11  hours  and  the  worker  was 
found  to  average  to  hours,  the  point  would  be  plotted 
at  1 10  on  the  chart.  The  line  is  not  drawn  through 
points  taken  from  one  day's  work  nor  in  most  cases 
from  one  run,  but  is  drawn  through  points  representing 
an  average  performance  after  the  task  has  been  in  op- 
eration for  a  month  or  more.  The  dash  line  represents 
the  increase  in  wages  over  day  or  "straight  time"  wages. 

It  will  be  noted  that  there  v\-ere  no  cases  in  which  the 
task  was  exceeded  by  more  than  15  per  cent.,  the  aver- 
age performance  for  the  40  tasks  being  nearly  8  per 
cent,  in  excess  of  the  tasks.  When  it  is  remembered 
that  the  aim  of  the  management  was  to  set  tasks  per- 
mitting an  excess  of  10  per  cent.,  the  result  proves  the 
elimination  of  guess  work  and  the  use  of  judgment  only 


when  based  on  analytical  data.  The  determination  of 
the  time  needed  must,  of  course,  have  been  very  nearly 
accurate,  but  the  uniformity  could  not  have  been  ob- 
tained had  not  the  human  factor  been  recognized  and 
treated  properly  in  determining  the  lime  allowed  or 
task. 

The  value  of  a  graphical  record  such  as  this  is  two- 
fold :  First,  as  a  guide  for  future  work  it  will  point 
out  jobs  on  which  the  performance  has  been  abnormal, 
and  reference  to  reports  and  data  made  at  the  time  these 
jobs  were  studied  will  doubtless  reveal  the  error;  sec- 
ond, since  separate  charts  are  kept  of  the  work  of  each 
task  setter,  the  management  has  an  easily  readable  rec- 
ord of  the  investigative  ability  of  the  task  setters. 

Disposition  of  the  Time  for  the  HfM.AN 
Factor  Rest  Periods 

If  the  value  of  the  human  factor  in  a  given  task  were 
25  per  cent,  and  the  operator  were  to  work  for  the  entire 
day  without  rest  or  interruption,  he  would  exceed  the 
task  by  2^^  per  cent.  But  with  varying  allowances  of 
from  10  to  50  per  cent,  the  average  task  is  exceeded 
liy  not  more  than  10  per  cent.  Where  does  the  balance 
go  ?  How  much  is  taken  up  by  inability  to  perform  each 
element  of  the  day's  work  in  the  time  needed  to  per- 
form it  and  how  much  goes  into  periods  when  abso- 
lutely no  work  is  done?  If  any  considerable  amount 
goes  into  the  former,  the  workers  are  poorly  trained  or 
improperly  instructed.  The  worker  should  be  trained 
to  work  while  he  works,  and  rest  while  he  rests. 

At  some  factories  the  power  is  shut  down  for  10 
minutes  in  the  middle  of  the  forenoon  and  10  minutes 
in  the  middle  of  the  afternoon.  It  has  been  the  experi- 
ence where  these  "rest  periods"  have  been  inaugurated 
that  they  do  not  decrease  the  production  for  the  day, 
but  rather  that  they  increase  it.  The  workers  are  thor- 
oughly in  favor  of  the  recess  since  it  enables  them  to 
earn  more  money;  legalizing,  as  it  were,  rest  which  they 
^vould  otherwise  take  in  ways  which  tend  to  decrease 
their  earnings.  Where  rest  periods  are  in  force,  no 
difference  is  made  for  rest  and  delays,  or  in  the  general 
method  of  setting  the  tasks.  The  rest  period  to  a  large 
fxtent  controls  and  enforces  the  disposition  of  the  time 
for  the  human  factor. 

*     *     *     * 

Book  Notice 

Powdered  Coal  as  a  Fuel.  C.  F.  Herington.  Size 
6x9  in.,  212  pp,  illustrated ;  price,  $3.  New  York:  The 
Van  Nostrand  Company. 

This  is  one  of  the  latest  contributions  to  the  subject 
which  is  of  increasing  importance  in  industrial  use.  The 
qualities  of  various  grades  of  coal  suitable  for  pulveriz- 
ing are  treated  and  the  processses  necessary  to  render 
the  coal  suitable  for  this  kind  of  combustion  are  de- 
scribed. The  use  of  powdered  coal  in  cement  works  and 
in  many  metallurgical  operations  is  fully  treated  and 
the  furnaces,  burners  and  other  equipment  described  and 
illustrated.  There  is  a  short  description  of  its  use  in 
locomotives  in  which  application  by  the  way  there  will 
undoubtedly  be  a  much  greater  demand  for  apparatus  of 
this  kind  before  long,  as  the  results  secured  on  several 
railroads  have  been  highly  satisfactory  from  the  point  of 
view  of  econoinv  and  reliabilitv  in  service. 


"We  must  have  an  effective  army  of  transportation, 
an  effective  army  of  war  industries,  an  effective  army 
of  food  and  fuel  production,  and  we  must  have  and 
maintain  all  the  time  an  effective  army  for  Liberty 
Loans." — Hon.  Wm.  G.  McAdoo. 
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The  matter  oj  changes  of  design  m  airplanes  and 
airplane  engines  is  an  outstanding  point  of  controversy 
in  our  aircraft  program.  America  is  the  home  of 
standardisation  and  quantity  production.  Why  have 
air.planes  not  been  standardised  and  produced  in  vast 
numbersf  This  question  sums  up  the  popular  view. 
But  there  are  controlling  factors  that  are  not  so  easily 
seen.  The  dominant  one  is  the  need  of  the  military 
man.  In  a  forceful  manner  this  factor  is  presented  in 
this  article  ivrittcn  by  an  industrial  manager  who  pre- 
fers to  remain  unhnomi.     He  has  prepared  no  defence 

PRIOR  to  the  outbreak  of  the  World  War  the  man- 
ufacture of   airplanes  was  conducted  on   a   very 
small   scale.     There  were  au-plane   factories  that 
thought  they  were  doing  a  pretty  good  business  if  they 
produced  and  sold  one  airplane  per  year.    One  machine 
a  month  was  considered  a  large  production. 

The  outbreak  of  the  war  and  realization  of  the  field 
of  usefulness  for  airplanes  stimulated  their  production, 
brought  about  the  enlargement  of  America's  airplane 
factories,  and  the  construction  of  some  new  ones;  but, 
except  in  one  or  possibly  two  cases,  none  of  the  airplane 
factor}'  developments  were  projected  on  a  large  scale, 
and  the  manufacture  in  American  plane  and  airplane 
motor  factories  was  continued  on  a  small  jobbing  scale. 

When  the  United  States  entered  the  war  the  problem 
developed  into  a  new  phase.  An  enormous  production 
of  airplanes  was  imperative,  to  which  the  business  and 
practice  of  mass  manufacture  seemingly  had  to  be  ap- 
plied to  realize  our  military  aims.  The  airplane  manu- 
facturers were  not  versed  in  the  art  of  mass  production 
and  their  plants  were  not  suited  to  it  in  size,  personnel, 
equipment  nor  organization. 

View  of  the  Automobile  Industry 

Manufacturers  of  automobiles,  automobile  motors  and 
parts  were  attracted  to  the  airplane  industry  by  the  lure 
(, f  the  airplane  itself,  by  their  evident  adaptability  to  the 
work,  and  by  the  knowledge  that  as  the  war  progressed 
it  would  be  necessary  to  reduce  the  output  of  automo- 
biles. The  Government  looked  with  favor  upon  bring- 
ing the  automobile  manufacturer  into  the  field,  because 
it  was  obvious  that  when  the  rate  of  manufacture  of 
automobiles  should  diminish,  there  would  be  enormous 
manufacturing  capacities  standing  idle  unless  they  were 
inducted  into  the  activity  to  which  they  were  suited. 

The  automobile  and  automobile  motor  manufacturer 
having  thus  been  drawn  into  the  airplane  manufactur- 
ing business,  both  they  and  the  Government  have  been 
confronted  by  a  number  of  problems  that  were  not  ap- 
jireciated,  or  at  any  rate  not  .L,nven  their  full  weight,  at 
the  beginning  of  the  war.  The  problems  of  the  air- 
plane manufacturer  have  been  and  are  greater  and  much 
more  difficult  to  solve  than  was  anticipated.  Experi- 
mental models  were  made  and  later  put  into  produc- 
tion, without  the  knowledge  that  the  manufacturers 
now  have;  the  possession  Of  this  knowledge  a  year  ago 
'\ould,  of  course,  have  avoided  much  delay  and  dis- 
I'-ess.  The  manufacturers,  and  the  Government  of- 
ticials  connected  with  aircraft  manufacture  have  done  a 
big  work  and  the  time  will  come  when  their  work  will  be 
understood  and  appreciated. 

The  Problem  of  Changes  in  Design 

Leaving   aside   the   difficulty   of   getting   material,   of 


of  what  has  occurred  in  airplane  manufacture  in  the 
past.  Rather,  he  shores  to  the  manufacturer  why  the 
set  idea  of  mass  production  must  give  way  when  we 
are  producing  a  machine  that  is  daily  undergoing  modi- 
fications because  of  experience  gained  at  the  fighting 
front.  More  than  a  good  standardised  product  is  de- 
manded— perfection  only  can  be  accepted.  To  reach 
this  end  every  improvement  must  be  put  into  effect  Oo 
soon  as  it  is  suggested,  and  the  methods  of  production 
must  be  fie.vible  enough  to  permit  following  this  course 
without  regard   to   absolute  standardisation. 

breaking  in  help  to  new  and  extremely  accurate  work, 
the  spruce  problem,  the  confusion  of  ideas  as  to  types 
t3  be  built,  etc.,  it  is  the  purpose  of  this  paper  to  discuss 
the  effect  of  changes  in  design  on  the  rate  of  production 
of  aircraft,  with  a  view  to  seeing  what  the  attitude  of 
the  manufacturer  toward  changes  of  design  in  machines 
in  production  should  be.  In  order  to  discuss  this  in- 
telligentl}-,  it  must  be  considered  from  the  viewpoints 
both  of  the  manufacturer  and  of  the  user  of  airplanes. 

Automobile  manufacturers  have  been  accustomed  to 
long  runs,  usually  at  least  a  year  on  one  model  with  only 
minor  changes,  if  any  at  all  These  automobile  manu- 
lacturers  are  now  manufacturing  airp'anes.  They  nat- 
urally think,  from  experience,  that  they  must  go  in  for 
long  runs  on  airplanes  in  order  to  get  large  production. 

Problem  of  the  Milit.\ry  Men 
Airplanes  are  used  by  military  men,  and  military 
men  are  accustomed  to  make  changes  in  their  strategy, 
tactics,  disposition  of  force,  and  in  material  both  as  to 
use  and  kind,  in  order  to  meet  the  varying  conditions 
of  warfare  in  contact  with  the  enemy.  The  military 
man  is  a  man  just  like  the  manufacturer,  and  "has  the 
same  innate  opposition  to  making  changes  that  the  man- 
ufacturer has;  but  he  has  to-  make  changes,  and  make 
them  promptly,  in  order  to  meet  new  conditions — con- 
ditions over  which  he  has  no  control.  It  is  not  exactly 
right  to  say  that  he  has  no  control  over  conditions,  be- 
cause he  has  normally  at  least  as  much  control  as  the 
enemy;  and  if  he  has  a  greater  force  at  the  point  of 
contact,  he  can  dominate.  But  his  complete,  or  nearly 
complete  control,  is,  however,  limited  to  short  and  vary- 
mg  intervals  and  small  areas,  and  in  general  it  is  safe  to 
say  that  he  lacks  control. 

_  Thus  he  has  been  brought  up,  so  to  speak,  to  change 
his  mind  and  his  requirements  on  short  notice,  and  mili- 
tary history  shows  that  the  military  man,  better  say  the 
general,  who  can  change  his  mind  the  quickest  with  the 
greatest  accuracy  under  stress  is  the  most  successful. 
Modern  military  organization  is  based  on  de-centralized 
authority,  in  order  to  take  advantage  of  this  principle. 
This  is  a  good  doctrine  to  follow  in  things  industrial. 

Sh.vrply  Opposed  Viewpoints 

With  the  problem  recorded  from  these  two  antitheti- 
cal viewpoints,  it  is  fair  to  question  who  will  win,  the 
manufacturer  or  the  military  man.  The  man  who  man- 
ufactures says,  "There  shall  be  no  changes" ;  the  man 
versed  in  militar}-  affairs  says,  "There  must  be  changes, 
whenever  necessary."  To  answer  the  question,  shortly, 
it  may  be  said  that  the  military  man  will  of  necessity 
dominate.     He  will  learn  a  little  bit  from  the  manufac- 
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turer,  but  the  manufacturer  will  learn  more  from  the 
soldier. 

This  applies  with  particular  force  to  the  airplane  in- 
dustr\-,  with  much  greater  force,  in  fact,  than  to  the  gun 
and  ammunition  manufacturing  industries,  because  the 
latter  two  industries  are  engaged  in  the  production  of 
rather  well  standardized  products,  have  been  through 
many  years  of  investigation,  experimentation,  develop- 
ment and  use.  But  the  airplane  industry  is  a  baby  and 
has  a  rapid  development  ahead  of  it,  a  development  that 
will  surely  be  as  rapid  during  the  remainder  of  the  war 
ss  it  has  been  up  to  today. 

The  automobile  manufacturer  in  the  airplane  business 
must  think  of  the  difference  between  the  viewpoint  of 
his  present  customer  and  that  of  his  customer  of  the 
past.  Should  an  automobile  lack  hill-climbing  or 
manoeuvering  ability,  or  radius  of  action,  or  ability  to 
hold  the  road,  or  whatever  other  attribute,  its  owner 
will  put  up  with  its  deficiencies  remembering  its  good 
points;  he  will  take  its  good  points  and  deficiencies  into 
consideration  with  the  price,  and  then  might  contmue  to 
buy  a  kind  of  machine  that  is  obviously  not  so  good 
as  other  makes  of  machines,  because  it  would  be  good 
value  and  meet  his  requirements. 

But  if  an  airplane  lacks  in  speed,  climbing  ability, 
manoeuvering  ability,  radius  of  action,  stability,  relia- 
bility of  motor,  etc.,  flyers — men — are  killed,  engage- 
ments are  lost  and  commanders  lose  objectives.  Here 
is  a  different  situation  entirely. 

Automobiles  are  disposed  of  by  selling  talk,  adver- 
tisements, and  by  performance  taken  into  consideration 
with  cost.  Planes  are  disposed  of  on  the  basis  of  their 
performance;  cost  is  of  secondary  importance,  and  a 
poor  second  at  that.  The  question  of  cost  only  enters 
when  the  work  of  the  airplane  manufacturer  is  exam- 
ined to  find  out  whether  or  not  he  produced  the  required 
model  and  output  with  satisfactorily  efficient  use  of 
labor  and  material  as  represented  by  cost  figures. 
Just  Consider  ! 

To  help  in  the  consideration  of  these  two  viewpoints, 
ihink  of  two  automobiles  each  operated  by  an  armed 
driver,  the  drivers  being  about  to  engage  in  a  duel.  The 
automobiles  being  equal,  the  more  skilful  driver  and 
better  shot  will  win,  but  if  the  automobiles  are  of  dif- 
ferent makes,  the  problem  becomes  more  complicated. 
The  less  skilful  operator  or  poorer  shot,  might  have  a 
machine  with  greater  pick-up,  shorter  turning  radius, 
etc.,  and  might  win. 

If  an  airplane  is  good  except  in  one  or  two  respects, 
it  is  not  good  enough.  In  fact  if  a  plane  is  as  good  as 
we  know  how  to  make  it,  and  apparently  not  lacking  in 
any  respect,  it  still  is  not  good  enough,  not  even  if  it  is 
better  than  any  plane  the  enemy  is  using,  because  in  this 
contest  absolute  perfection,  not  comparative  excellence, 
is  the  aim.  If  then  a  plane  is  deficient  in  one  or  more 
lespects,  the  question  is  not  whether  it  should  be  im- 
proved; it  must  be  improved.  The  single  question  is, 
how  quickly  can  the  improvements  be  brought  out? 

Now  this  is  not  an  impossible  task,  it  is  only  a  hard 
t?sk.  It  is  much  harder  than  it  would  have  been  to  de- 
velop the  plane  in  peace  time,  and  it  is  much  harder 
than  the  development  of  automobiles  ever  was,  even 
under  the  stress  of  commercial  competition.  Hard  as  it 
is,  it  is  essential  that  the  problem  be  solved,  therefore  it 
is  necessary  that  the  manufacturers  work  harder,  which 
is  a  vei-y  simple  statement  to  make,  and  it  is  just  as 
true  as  it  is  simple,  albeit  there  is  certainly  great  diffi- 
culty in  carrying  it  out. 

Improvements  Must  H.we  Right  of  W.\y 

In  the  first  place  there  is  no  such  long  time  allowable 
for  the  experimental  development  of  the  airplane  as  was 


allowable  for  the  development  of  the  automobile.  Once 
there  is  conceived  an  idea  for  the  improvement  of  a 
feature  of  a  model,  or  even  for  the  development  of  a 
new  model,  work  should  proceed  day  and  night,  even 
without  regard  to  time  of  day,  until  that  improvement 
is  developed  and  tried  in  the  air.  The  parts  for  the  first 
improvement,  it  will  be  expected,  will  be  made  from 
sketch  plans  and  meagre  information  just  sufficient  for 
the  engineers  and  skilled  mechanics  engaged  in  the  work. 
But  the  preparation  of  the  production  drawings  should 
be  carried  on  even  while  the  first  experimental  parts  are 
being  made,  with  the  aim  of  having  production  drawings 
ready  when  the  improvement  is  tested,  so  that  should 
the  improvement  be  satisfactory  the  first  time,  the  pro- 
duction drawings  might  immediately  be  released. 

If  not  right,  and  usually  it  is  not  right  at  first,  it  must 
be  changed  and  the  production  drawings  should  be 
changed  at  the  same  time.  Then  when  the  improvement 
is  pronounced  satisfactory,  plans  are  ready  and  the  plant 
can  get  to  work,  daj-  and  night,  producing  the  new  parts 
with  a  view  to  getting  the  improvement  into  production 
at  the  earliest  possible  date.  This  step  is  to  be  followed 
by  a  normal  rate  of  production  of  the  new  part.  Coupled 
with  this  must  be  the  disposition  to  discard  willingly  old 
parts,  that  is,  parts  of  superseded  features. 

Hard  as  it  is  to  go  through  this  process  to  change  a 
feature  of  the  model,  it  is  harder  to  change  a  model. 
Nearly  always  when  a  model  is  changed,  it  is  neces- 
sar)-  to  change  all  of  its  parts.  To  retain  old  parts  in 
the  design  might  increase  weight  or  reduce  the  factor 
of  safet}-,  or  produce  an  awkward  machine.  The  lOO 
per  cent,  perfect  goal  is  to  change  over  a  model  without 
loss  or  delay  in  rate  of  production.  This  is  a  dream  to 
he  sure,  because  manufacturers  and  working  men  and 
v/omen  are  only  human  and  cannot  attain  perfection ; 
nevertheless  that  is  the  thing  to  keep  in  view. 

Putting  the  Ch.^nge  Into  Production 

There  are  manufacturers  who  will  agree  with  everj'- 
tning  stated  in  the  foregoing  and  yet  will  not  go  far 
enough,  because  they  will  want  to  have  the  production 
drawings  exactly  right  before  "putting  the  change  into 
production."  They  will  want  to  produce  one  or  two 
check  machines  from  the  production  drawings  as  issued, 
perhaps  even  stop  to  make  a  wooden  model  during  the 
preparation  of  the  drawings,  in  order  to  make  sure  that 
the  drawings  as  released  are  complete  and  accurate. 
This  is  good  business  in  peace  time,  but  bad  business  in 
war  time.  Putting  a  new  thing  into  production  whether 
it  be  an  improvement  in  feature  or  a  change  in  the 
model  cannot  wait  to  get  drawings  absolutely  perfect  or 
even  nearly  perfect.  The  Army  is  in  too  big  a  hurry. 
To  be  sure,  to  put  the  change  into  production  without 
this  check  on  production  drawings  is  much  more  diffi- 
cult, but  it  is  none  the  less  necessary. 

It  is  not  even  permissible  to  wait  to  make  the  jigs, 
fixtures  and  special  tools  for  the  production  of  the  new 
part  or  model.  These,  of  course,  must  be  made  if  a 
large  number  of  machines  are  to  be  brought  out,  but 
v.'hile  they  are  being  made,  a  force  of  hand  workers 
must  be  put  to  work,  making  parts  by  hand  while  the 
mass  production  equipment  is  being  prepared.  Thus  by 
the  time  the  production  equipment  is  ready  there  will  be 
many  parts  completed,  embodying  the  new  idea. 

A  large  plane  will  have  2,000  or  more  different  kinds 
of  parts,  exclusive  of  the  motor,  and  a  change-over  by 
the  methods  outlined  above  is  a  tremendously  hard  job. 

S.\me  Needs  Apply  to  Motor  Manufacture 

These  paragraphs  apply  with  equal  force  to  airplane 
motor  manufacture;  and  the  1,000  or  more  changes  on 
the  Liberty  motor  are  nothing  when  regarded  from  this 
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viewpoint.  The  industn-  is  much  better  off  on  account 
of  having  started  with  the  Libert}'  motor  drawings  in 
imperfect  shape  and  with  certain  development  work  yet 
to  be  done,  and  there  are  more  motors  than  there  would 
have  been  if  the  country  had  waited  for  the  completion 
of  the  experimental  work  and  production  plans.  The 
delay  in  the  production  of  Liberty  motors  is,  of  course, 
complicated,  because  this  was  the  first  time  these  manu- 
facturers had  produced  airplane  motors — they  were 
green  at  it,  so  to  speak.  Nevertheless  there  will  again 
lea  great  delay  when  a  revised  model  of  the  Liberty 
motor  comes  out ;  and  then  when  a  motor  which  is  an 
improvement  on  the  Liberty  motor  shall  come  out  there 
will  be  even  greater  delay,  trials  and  tribulation,  because 
of  imperfection  in  design  and  plans.  However,  if  the 
manufacturers  go  forward  boldly  and  correct  the  errors 
as  the}'  come  along  and  keep  the  work  in  production, 
there  will  be  more  motors  more  quickly  than  if  they 
wait  for  thoroughly  complete  drawings. 

People's  Sympathy  Should  Be  With 

M.JiNUFACTURERS 

These  comments  throw  some  light  on  the  difficulties 
of  the  problem  of  plane  and  motor  production.  The 
people's  sympathy  should  be  with  the  manufacturers, 
and  their  censure  should  be  reserved. 

From  time  to  time  the  military  man  must  say,  he  will 
say,  what  equipment  he  is  going  to  use  against  the  en- 
emy. It  remains  only  for  the  industrial  man  to  say  how 
the  military  man's  wishes  shall  be  met,  and  how  soon. 

It  has  been  said  so  many  times  as  to  be  trite,  that  this 
is  an  industrial  and  engineering  war.  This  statement 
does  not  even  nearly  express  the  whole  truth.  It  is  just 
as  difficult  a  war  from  the  viewpoint  of  the  strategist 
and  military  man  as  any  other  war;  in  fact,  it  is  much 
more  difficult,  because  he  has  much  greater  forces  to 
handle  and  much  greater  difficulties  to  meet.  The  ques- 
tion for  the  industrial  man  to  consider  is,  "Where  is  the 
American's  boasted  ability  and  resourcefulness  ?" 

Efficiency  and  Idleness 

By  H.  L.  Gantt 

Consulting  Engineer 

WHAT  we  have  accomplished  in  our  preparations 
for  war  and  in  getting  men  to  the  front  has 
surprised  ourselves,  and  apparently  satisfied 
our  Allies. 

It  has  been  accomplished  by  the  splendid  energy  and 
the  tremendous  resources  of  the  American  people,  but 
nobody  pretends  that  we  have  shown  any  high  degree 
of  efficiency  in  doing  the  work.  Our  expenses  have 
been  enormous,  and  we  have  reconciled  ourselves  to 
this  great  expense  b}'  saying  over  and  over  again  that 
nothing  counted  except  winning  the  war,  which  in  the 
last  analysis  is  true;  but  it  is  also  true  that  excessive  ex- 
pense will  not  only  not  help  us  to  win  the  war,  but  will 
in  the  end  hinder  us  in  accomplishing  this  result. 

Is  it  not  time,  with  our  budget  mounting  higher  and 
higher,  for  us  to  look  about  and  see  whether  it  is  not 
possible  to  accomplish  the  same  results  less  extrava- 
ganth?  The  way  we  have  fumbled  in  this  war  would 
seem  to  indicate  that  the  great  campaign  for  efficiency 
which  has  been  waged  so  assiduously  in  this  country 
for  the  past  20  years,  has  not  accomplished  for  us  all 
we  had  led  ourselves  to  believe. 

That  we  have  increased  individual  cfficienc}  and 
profit-making  efficiency,  and  perhaps  other  kinds  of 
efficiency,  is  not  to  be  denied.  That  we  have  attained 
a  high  degree  of  national  efficiency  or  a  high  degree  of 
efficiency  in  the  production  of  goods,  is  nowhere  indi- 
cated.    It  took  the  shock  of  a  great  war  to  arouse  us 


and  to  make  us  realize  that  our  great  prosperity  was  due 
to  something  other  than  our  productive  efficiency. 
Our  Wrong  Efficiency  Aim 

Surely,  the  campaign  for  efficiency  that  has  been  so 
assiduousl}-  waged  for  such  a  long  time  has  been  serious- 
ly and  honestly  waged.  Why,  then,  have  our  results 
been  so  meagre?  The  answer  is  simple  and  plain.  The 
aim  of  our  efficiency  has  not  been  primarily  to  produce 
goods,  but  to  harvest  dollars.  If  we  could  harvest  more 
dollars  by  producing  fewer  goods,  we  produced  the 
fewer  goods.  If  it  happened  that  we  could  harvest  more 
dollars  by  producing  more  goods,  we  made  an  attempt 
to  produce  more  goods. 

The  great  emergency  created  by  the  war  is  one  in 
which  our  need  is  not  primarily  for  dollars,  but  for 
goods,  and  people  whose  training  has  been  exclusively 
to  seek  dollars  are  in  most  cases  not  at  all  fitted  for 
the  production  of  goods.  Those  who  have  been  most 
successful  in  acquiring  dollars  are,  however,  the  ones 
best  known  as  business  men,  and  when  it  was  thought 
we  needed  a  business  administration,  such  people,  with 
the  best  intentions  in  the  world,  offered  their  services 
to  the  Federal  Government,  many  at  a  great  sacrifice 
of  their  own  interests.  They  found,  however,  that  for 
war  we  needed  goods ;  dollars  were  only  the  means. 

Overlooking  the  Idler 

Another  phase  of  the  efficiency  movement  with  which 
we  are  all  so  familiar,  was  the  attempt  to  increase  the 
efficiency  of  the  worker,  and  to  ignore  entirely  the 
idler,  for  according  to  the  system  of  cost-keeping  gen- 
erally in  vogue,  that  seemed  the  most  profitable  thing 
to  do.  The  case  was  worse  than  this,  for  not  only  did 
the  system  ignore  the  idler,  but  it  eliminated  the  ineffi- 
cient, absolutely  ignoring  the  fact  that  both  the  ineffi- 
cient and  the  idle  were  going  to  continue  to  live  and 
be  supported  directly  or  indirectly  b}'  the  workers. 

The  war  waked  us  up  to  the  fact  that  the  world  was 
running  short  of  the  necessities  of  life,  and  that  the 
product  of  even  the  most  inefficient  was  some  help.  The 
scheme  for  the  selection  of  the  efficient  must  now  be 
supplemented  by  one  for  forcing  the  idler  to  work. 

The  great  difficulty  of  installing  such  a  system  is  that 
the  cost-keeping  methods  in  general  vogue  indicate  that 
such  methods  are  not  profitable.  In  spite  of  this  fact, 
v>ar  emergency  is  forcing  us  to  adopt  them.  The  only 
answer  to  this  is  that  our  cost-keeping  methods  ar'e 
fundamentally  wrong,  and  tlwt  we  shall  continue  to 
suffer  from  inefficiency  until  they  are  corrected.  The 
great  error  in  them  is  the  fact  that  they  absolutely  ig- 
nore the  expense  of  idleness.  As  a  matter  of  fact  it 
costs  almost  as  much  to  be  idle  as  it  does  to  work. 
This  is  true  whether  we  consider  man  or  machines,  or, 
in  other  words,  labor  or  capital. 

This  leads  at  once  to  two  natural  questions : 
What  is  our  expense  for  idle  labor? 
What  is  our  expense  for  idle  capital  ? 

Manufacturing  concerns  pretty  generalh'  eliminate 
idle  labor  as  completely  as  they  can,  (many  times  by  dis- 
charging workmen  who  could  be  profitably  used  if  work 
were  planned  for  them). 

They  cannot  get  rid  of  idle  capital  so  easily,  for  it 
is  tied  up  in  machines  that  cannot  be  sold.  The  only 
possible  way  to  eliminate  idle  capital  then  is  to  put  it 
1'j  work.  The  first  step  towards  putting  it  to  work  then 
is  to  find  out  why  it  is  idle.  As  soon  as  this  is  done 
means  for  putting  it  to  work  begin  to  suggest  them- 
selves. Our  cost-keeping  system  must  not  content  itself 
with  charging  all  expenses  to  the  product,  but  must 
charge  only  that  expense  to  the  product  that  helped  to 
produce  it.  and  must  show  the  expenses  that  did  not  pro- 
duce an\thing,  and  their  causes. 
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The  factory  training  schnol  is  here  to  stay.  Never 
again  will  employees  be  merely  throivii  into  jobs  with- 
out any  help  to  shoio  them  ichat  to  do  and  hozv  to  do 
it,  or  without  any  aid  toward  advancement.  For  some 
years  the  Packard  Motor  Car  Company  lias  had  a  train- 
ing school  for  men  intended  to  produce  skilled  workers 
in  certain  specialised  automobile  trades.  Owing  to  the 
labor  conditions  of  the  past  year  this  'work  has  been 
very  greatly  extended.  It'onien  in  large  numbers,  in- 
structors for  ivonien,  sub-foremen  a)id  foremen  are 
noiv  being  taught.  It  is  interestijig  to  note  that  our 
e.rperience    demonstrates    that    the    direct    c.rpense    for 

THE  advent  of  woman  into  industry  and  the  ne- 
cessity of  giving  her  some  preliminary  train- 
ing before  placing  her  at  work  in  the  factory 
has  forcibly  brought  to  the  attention  of  the  public 
the  necessity  for  training  rooms  and  so  called  vesti- 
bule schools.  However  it  should  be  realized  that  the 
principles  involved  are  not  new.  At  the  Packard 
Company  we  have  maintained  a  training  course  for 
years,  it  being  our  policy  to  supplement  the  supply 
of  labor  in  any  particular  trade  by  training  men  and 
women  to  relieve  localized  shortages  in  that  trade. 
We  have  trained  varnishers,  varnish  and  enamel  rub- 
bers, body  trimmers,  and  workers  in  other  limited 
trades  particularly  adapted  to  automobile  manufac- 
ture. 

The  justification  for  a  training  school,  regardless 
of  the  sex  of  the  employees,  has  been  shown  by  our 
labor  turnover.  A  graph  plotted  from  our  employ- 
ment records  shows  two  distinct  breaks  as  follows : 
First  break  between  the  first  and  second  months 
of  employment. 

Second'  break  between  the  fifth  and  sixth  months 
of  employment. 

In  other  words,  at  these  points  the  resignations  do 
not  follow  mathematical  laws.  An  analysis  of  the 
above  breaks  shows  the  following: 


training  a  woman  entployec  is  a  trifle  oz'er  fifty  dollars. 
Mr.  D.  G.  Stanbrough  received  his  early  training  in 
a  number  of  machine  shops,  won  a  scholarship  at  Cor- 
nell University  from  one  of  the  Xeiv  York  City  Even- 
ing High  Schools;  spent  lo  years  at  the  United  States 
Navy  Yard,  Norfolk,  Va.,  as  draftsman,  master  elec- 
trician and  shop  superintendent,  six  years  of  this  period 
being  devoted  to  shop  administration.  Later  he  was 
manager  of  the  truck  manufacturing  for  the  Packard 
Motor  Car  Company  for  almost  tzvo  years  and  for 
the  past  year  he  has  been  general  superintendent.  His 
specialty   is  factory   administration. 

The  First  Break  in  Turnover 
The  first  break  is  the  result  of  the  tendency  on  the 
part  of  men  to  try  out  one  shop  after  another,  with 
the  view  of  eithei"  finding  something  easy  or  gettmg 
experience  in  a  trade  on  which  they  had  not  pre- 
viously worked. 

To  correct  this  condition  we  proposed  to  pass  all 
men  of  mechanical  trades  entering  our  establishment 
through  the  school,  each  man's  time  in  the  school 
being  dependent  upon  his  proficiency  in  the  trade  in 
which  he  claimed  experience.  This  method  of  pro- 
cedure made  it  possible  for  us  to  at  once  get  a 
definite  knowledge  of  a  man's  ability,  from  a  man 
competent  to  judge,  and  thus  localize  a  large  part 
of  the  turnover  in  the  school.  This  practice  also 
afforded  an  opportunity  to  weed  out  the  undesirables 
without  taking  them  into  our  factory,  as  the  school 
building  was  located  independent  of  the  factory. _ 

Just  "as  we  were  getting  this  method  of  selection 
started,  we  w^ere  confronted  by  the  necessity  of 
training  women  employees  to  replace  men  lost 
through  voluntary  enlistment  or  draft  and  the  school 
equipment  was  directed  to  this  end.  It  is  just  re- 
centlv  that  we  have  been  able  to  go  back  to  our  orig- 
inal practice  in  a  small  way.  Our  eflforts,  however, 
in  training  the  women  have  fully  convinced  us  that 
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the  original  plan  was  correct,  and  it  is  believed  that 
the  method  applied  in  the  training  of  women  can  be 
used  in  toto  in  the  case  of  male  help. 

The  Second  Break  in  Turnover 

The  second  break  can  be  traced  to  the  pronounced 
tendency  among  a  certain  class  of  workers  to  shift 
periodically.  In  this  class  fall  the  professional 
floater  and  the  man  who  travels  from  one  part  of 
the  country  to  the  other  following  the  seasons  and 
working  only  long  enough  to  obtain  a  "stake"  to 
move  on  to  the  next  "pile."' 

Fundamental  Training 

It  should  be  understood  that,  in  the  case  of  a  plant 
employing  men  or  women  in  metal  trades,  the  funda- 
mental knowledge  necessary  to  success  is  a  clear 
and  concise  familiarity  with  measurements  and  the 
tools  through  which  measurement  is  accomplished. 
All  employees,  whether  employed  in  assembly  work, 
on  a  machine,  in  the  stock  room,  on  inspection,  weld- 
ing, core  making,  etc.,  use  measurements  at  every 
turn.  It  is,  therefore,  imperative  that  employees  be 
taken  into  the  shop  with  a  clear  and  concise  knowl- 
edge of  this  important  subject.  Consequently,  as  a 
starting  point  in  our  instruction,  we  developed  a  se- 
ries of  measurements,  progressive  in  character  and 
covering  the  entire  range  found  in  practice.  A  new 
student  is  supplied  with  a  blue  print  and  a  set  of 
pins,  the  idea  being  that  the  pins  were  to  be  meas- 
ured and  the  results  set  down  on  the  blue  print  in 
the  proper  place.  Thus  the  student  not  only  gains 
a  knowledge  of  measurements,  but  also,  obtains  ex- 
perience in  reading  blue  prints  through  the  process 
of  making  them.  One  of  the  prints  of  this  series  is 
reproduced  on  page  380.  The  total  time  allotted  for 
measurement  is  18  hours.  The  measurements  cover 
ihe  use  of  a  scale,  calipers,  pitch  gages,  micrometers, 
bevel  protractors,  and  final  test  pieces  involving  the 
use  of  all  tools. 

From  this  point,  the  student  is  given  instruction 
in  the  particular  trade  which  he  selected  as  a  speci- 
alty. In  the  case  of  a  woman,  she  has  by  this  time 
become  sufficiently  familiar  with  the  work  room  and 
seen  enough  of  the  various  trades  employed  therein 
to  gain  some  preference,  and,  of  course,  it  is  realized 
that  success  is  best  obtained  through  catering  to  the 
employment  preferences  of  the  employee.  A  course 
of  instruction  is  offered  on  lathes,  hand  screw  ma- 
chines, milling  machines,  gear  cutters,  hand  milling 
machines,  sensitive  drill  presses,  multiple  and  radial 
drills,  tapping  machines,  tool  grinders,  external 
grinders,  splining  machines,  swing  lathes.  Fox 
lathes,  Potter  it  Johnson  automatics.  Lapointe 
broaching  machines,  inspection,  bench  work,  major 
assembly,    dynamometer,    testing,    minor    assembly, 
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welding,  stock  tracing,  tool  crib  tending,  soldering, 
stock  room  tending,  and  in  figuring  premiums.  The 
time  required  to  complete  the  special  training  is 
from  seven  days  in  the  case  of  a  clerk,  to  sixteen 
(jays  in  the  case  of  a  welder,  ten  days  representing 
the  average  time  on  machine  tools. 

It  was  found  that  it  was  possible  to  train  one 
woman  per  34  feet  of  floor  space  per  month,  this  area 
including  offices,  rest  rooms,  cloak  rooms  and  all  space 
incidental  to  the  work. 

A  complete  record  of  each  student  is  kept,  not  only 
as  a  student  progresses  in  the  school  but  in  regard 
to  her  subsequent  progress  in  the  shop.  The  front  and 
reverse  sides  of  such  a  record  are  shown  on  page  380. 

Organization  of  the  School 

In  organizing  a  school  for  women  we  followed  the 
practice  successful  in  our  earlier  school.  We  took 
one  man  from  the  factory  who  was  thoroughly  fa- 
miliar with  Packard  principles  and  aims  and  gave 
him  full  authority  to  develop  an  organization,  insist- 
ing, however,  that  such  organization  should  come 
from  without  rather  than  within  and  was  to  be  se- 
lected from  the  run  of  prospective  employees  who 
found  their  way  to  our  employment  ofifice.  The  plan 
hit  upon  was  for  the  superintendent  to  pick  men  who 
were  good  mechanics  and  give  them  at  first  the  duty 
of  training  women  to  act  as  their  assistants.  The 
various  operations  were  supervised  as  follows : 


Operations  "«  .Assistants,  ^.^  ^  «       ^^'^'S 

men  women,  men 

Preliminary  instruction.  I  6  6 

Lathe  work   i  3  3 

Drill  presswork   i  2  i                           4 

Milling  machines  opera- 
tion      I  2  4 

Grinding    i  i  2             2 

Finished  inspection i  2  i             8             6 

Bench   work    i  2  I             6            6 

.'\ssembly  work   i  4  3 

Welding' 2  3  2                          4 

Of  course  the  success  of  our  school  and  the  re- 
sponsibility to  implant  in  the  students  the  principles 
for  which  our  organization  stands  rests  with  the  in- 
structors. To  this  end  it  was  necessary  to  have  fre- 
quent meetings  after  hours  in  the  form  of  lectures 
in  which  the  instructors  were  taught  Packard  prin- 
ciples. It  has  also  been  found  necessary  to  run  an 
advance  course  for  instructors  where  they  arc  given 
instructions  in  shop  mathematics,  and  mechanical 
training  similar  to  that  given  to  apprentices.  In 
order  that  our  instructors  might  have  a  broad  out- 
look and  be  encouraged  to  take  an  interest  in  things 
mechanical   bevond   the   confines  of  their  daily   em- 
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ployment,    technical    papers    are    avai!al)le    and    in- 
structors are  encouraged  to  read  them. 

Cost  of  Operating  the  School 

The  cost  of  operating  the  training  school  for  a 
typical  month  is  as  follows: 

Shop  supplies   $3,921.08 

Hand   tool^    1,951.73 

Repairs  to  tools  and  machinery   SS7.29 

Stationery  and  otfice   supplies    80.15 

Inspection  and  educational  expense  6,979.20 

Non-productive  labor 745-59 

Supervision  and  clerks    3,099.64 

Total ; $17,334.77 

Operators  graduated  during  the  nioiUh    ;}^2 

Direct   cost  per   student    $52.21 

It  should  be  realiz-^ed  that  in  a  tr.iining  course  good 
instructors,  good  tools  and  clean,  light,  ventilated 
work  rooms,  add  materially  to  the  success  of  the  job 
but  do  not  make  it.  In  dealing  with  large  numbers 
of  employees  who  have  little  or  no  conception  of  the 
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job  in  hand,  we  have  noticed  a  strong  tendency  to- 
ward lack  of  direction  in  the  efforts  of  the  students, 
and  it  has  been  found  that  success  can  only  come  as 
a  result  of  strict  discipline — you  must  give  practic- 
ally individual  attention  to  each  student,  consequent- 
ly, the  instructing  force  should  not  be  over-burdened. 
^^'e  have  found  that  on  eleinentary  work,  one  in- 
structor can  take  care  of  five  students,  while  on  ma- 
chine work  I  to  3  is  the  outside  ratio  and  r  to  2  gives  the 
best  results.    A  woman  student  must  be  taught: 
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I. — To  keep  her  efforts  on  the  work. 

2. — The  proper  sitting  or  standing  position,  as  the 
case  may  be. 

3. — Uniformity  in  wearing  uniforms,  caps  and 
aprons. 

4. — Neatness  about  the  benches  and  machine  tools. 

5. — Neatness  in  appearance. 

Other  Fe.mukes  of  the  Tr.mning 

Each  student  must  be  carefully  watched  for  de- 
portment at  all  times  and  any  tendency  toward 
slackness  must  be  immediately  corrected  upon  being 
observed.  While  the  strictest  discipline  may  not  be 
necessary  for  success  in  the  shop,  it  is  absolutely  es- 
sential to  success  in  school  work,  as  it  keeps  the 
students  alive  at  all  times  to  the  knowledge  that  they 
must  make  a  continuous  effort  as  they  are  under 
surveillance;  it  also  develops  the  weaker  tendencies 
of  the  individual  which  would  not  be  desirable  in  a 
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shop  and  aftOrds  an  opportunity  to  weed  out  the  un- 
desirables. 

It  should  be  realized  that  in  the  training  course, 
the  worker  must  not  only  be  trained  to  do  the  job 
correctly,  but  must  also  be  trained  physically  to  do 
the  job  easily.  We  make  it  a  practice  to  permit  sit- 
ting wherever  stools  can  be  used  to  advantage  on 
the  job,  but  where  stools  cannot  be  used,  we  take  the 
training  period  to  harden  the  students  in  the  ability 
to  stand  during  the  working  period  and  turn  out  the 
work.  We  have  found  that  the  point  of  fatigue  va- 
ries with  the  individual,  consequently,  no  set  rule 
can  be  laid  down.  However,  the  student  is  not  al- 
lowed to  stand  in  the  early  course  of  the  training  for 
long  periods,  but  rather  the  length  of  time  a  student 
can  stand  is  graduated  until,  before  the  end  of  the 
course,  she  is  able  to  stand  for  the  full  working  pe- 
riod without  undue  tiredness  or  bodily  discomfort. 
Another  thing  that  must  be  borne  in  mind  is  that 
the  job  must  be  suited  to  the  individual — no  matter 
how  willing  the  worker  is,  a  light  person  of  medium 
stature  cannot  be  placed  to  advantage  on  heavy  ma- 
chine work  and  it  seems  invariably  the  rule  that 
small  people  want  to  tackle  the  jobs  which  are  the 
largest.  However,  these  desires  must  be  controlled 
and  the  physical  requirements  of  the  job  and  the 
ability  of  the  worker  must  be  matched  as  nearly  as  pos- 
sible if  lasting  success  is  to  be  secured. 

SufiCESTED  .SpECT.'NL  INSTRUCTIONS 

In  introducing  women  into  the  factory,  it  is  quite 
obvious  that  a  certain  amount  of  educational  work 
must  be  done  in  connection  with  the  foreman  and 
other  employees  already  in  control  of  the  work  and 
to  this  end,  it  is  wise  to  issue  some  instructions.  The 
following  is  suggested  : 

.tdaptiiif/  women  to  industry:  We  are  attempting 
to  adapt  women  to  industry  and  not  industry  to 
women.  Our  factory  system  is  built  up  as  the  re- 
sult of  generations  of  experience  in  manufacturing 
nnd  the  general  shop  principles  which  have  brought 
success  are  still  ai)plicable  and  are  in  no  way  changed 
as  a  result  of  the  introduction  of  women  into  indus- 
try. 

Certain  concessions  must  be  made  to  women  be- 
cause of  their  sex,  but  when  these  concessions  have 
been  made,  women  should  be  accorded  the  same  treat- 
ment which   j>revails  in   the  case  of  the  men. 
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Rest  rooms.  The  subject  of  rest  rooms  is  of  prime 
importance.  The  rest  room  is  estabHshed  for  two 
purposes — as  a  place  for  a  woman  to  change  her 
clothes,  and  to  provide  a  space  for  the  woman  who 
is  suddenly  overcome  with  illness  to  rest  in  retire- 
ment. Rest  rooms  are  not  intended  as  a  general 
loafing  space,  nor  are  women  to  be  permitted  to  go 
out  at  any  periodic  time  to  the  rest  room  for  the  pur- 
pose of  loafing.  If  a  woman  is  out  of  work,  she  is 
to  remain  at  her  machine  or  in  the  department,  be- 
ing, of  course,  allowed  to  sit  down  if  her  work  re- 
quired her  to  stand ;  but  she  is  not  to  be  rung  out 
on  idle  time  and  sent  to  the  rest  room.  It  should 
be  thoroughly  understood  that  the  rest  room  is  pro- 
vided for  the  ill  only,  and  if  a  woman  does  not  re- 
cover within  a  reasonable  length  of  time,  the  hos- 
pital is  to  be  notified  and  the  woman  removed  to  her 
home.  Lunching  is  not  to  be  permitted  in  the  rest 
rooms.  It  should  be  thoroughly  understood  by  all 
concerned  that  the  rest  room  is  a  place  for  the  sick. 

Women  who  are  taken  into  the  factory  are  trained 
in  our  school.  This  training  gives  them  the  neces- 
sary physical  ability  to  stand  on  their  feet  at  work 
before  they  are  turned  out  of  the  school  as  operators, 
consequently,  there  should  be  no  reason  for  women 
going  to  the  rest  room  if  they  are  in  good  health  and 
capable  of  being  in  the  factory. 

Our  Adv.\nced  Tr.mxixg  School 

Having  provided  a  source  of  labor  through  train- 
ing to  replace  the  supply  wasted  through  natural 
causes,  we  must  next  turn  our  attention  to  the  work- 
ers  already   in   the  factory.      Tlie   help  which   in   the 


past  has  been  doing  the  so-called  menial  jobs,  if  en- 
dowed with  ordinary  intelligence,  can  more  readily 
be  educated  than  those  who  have  no  knowledge  of 
the  particular  factory  in  which  they  are  to  work,  and 
a  body  of  trained  workers  can  be  recruited  with 
good  advantage  from  the  untrained.  In  this  way,  it 
is  possible  to  develop  a  force  for  night  work  where 
more  than  one  shift  is  involved,  as  it  is  not  consid- 
ered good  policy  to  employ  women  on  night  work  in 
;;  shop  operating  mixed  labor.  The  same  training 
method  can  be  applied  and  is  being  applied  as  in  the 
case  of  women.  To  handle  this  phase  of  the  ques- 
tion, we  fitted  up  the  basement  of  our  training  build- 
ing" to  take  care  of  men,  and  also  to  handle  some 
women  as  our  requirements  out-grew  our  original 
school. 

After  providing  for  the  training  of  operators,  we 
went  one  step  further,  that  is,  we  provided  a  means 
of  permitting  the  expert  operator  to  become  a  job 
setter,  sub-foreman,  or  foreman.  Lender  the  guid- 
ance of  an  expert  mechanical  engineer,  we  organ- 
ized what  is  known  as  the  "Advance  Training 
School,'  shown  in  one  of  the  accompanying  views. 
In  this  school  is  taught  the  principles  of  foreman- 
ship,  care  of  machinery,  art  of  handling  men,  prin- 
ci]iles  i)f  ]iremium  system,  job  setter's  rel;ition  to  in- 


TRAINING    SCHOOL   TOR    INSTRUCTORS 

spection  and  scrap,  study  of  Packard  routine  and  prin- 
ciples of  safety  first. 

In  closing,  I  desire  to  point  out  that  the  training 
is  bound  to  become  a  feature  in  future  factory  or- 
ganizations. It  has  been  proven  beyond  a  shade  of 
doubt  that  a  more  successful  body  of  workers  can 
be  obtained  through  preliminary  training  than  with- 
out its  aid.  This  training  can  be  given  at  less  cost, 
to  better  advantage  and  with  less  interference  with 
production  at  a  point  removed  from  productive  ac- 
tivities. The  training  school  is  with  us  and  it  is 
going  to  stay,  consequently,  it  should  be  recognized 
as  a  feature  of  industrial  life. 


PACKAKIl    REST    ROOM    FOR    WOMEN    IN    IKAIXINt 
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Upon  the  Provost  Marshal  General's  announcement 
of  the  regulations  under  the  amended  Selective  Service 
Act,  covering  the  appointment  of  three  industrial  ad- 
\  isers  to  the  District  Draft  Boards,  the  Federal  Direc- 
tors of  the  L'nited  States  Employment  Service  for  the 
.States  were  instructed  from  Washington  to  call  at  once 
a  meeting  of  their  State  Advisory  Boards  for  the  pur- 
pose of  recommending  the  Department  of  Labor's 
nominees  as  industrial  advisers  for  each  of  the  District 
Draft  Boards  in  their  States. 
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This  installment  of  Mr.  Knoeppel's  jr/iu  u  lu^oicd 
entirely  to  the  orcjanization  of  an  industrial  control  de- 
partment. It  shows  luhat  results  such  a  department 
should  give  and  then,  in  considerable  detail,  presents  a 
series  of  typical  graphs  that  have  been  used  in  control- 
ting  production.  The  ivay  in  which  these  are  made, 
kept  up  to  date  and  used  is  described  in  a  most  helpful 
manner. 

Mr.  C.  E.  Knoeppel,  founder  and  president  of  the 
firm   of  C.  E.  Knoeppel  &■   Co.,  Inc.,  consulting   engi- 

HAVING  read  the  first  paper  on  the  underlying 
considerations  of  Graphic  Production  Control, 
and  the  second  dealing  with  the  fifteen  laws  of 
control,  you  as  a  reader  may  now  ask,  "Well,  granted 
all  \ou  say  about  the  subject,  how  am  I  to  go  about  the 
matter  of  using  graphics  in  production,  and  what 
method  of  graphics  will  I  use;  in  other  words,  how  will 
I  organize  for  it?"  This  being  a  fair  question,  it  is 
only  proper  that  the  writer  should  attempt,  insofar  as  it 
is  possible  within  the  scope  of  a  single  paper,  to  work 
up  an  argument  which  would  answer  this  question,  pre- 
facing the  practical  treatment  with  a  few  fundamentals 
which  must  not  be  ignored. 

The  three  factors  influencing  the  processing  of  ma- 
terials are : 

Plant  arrangement,  shop  transportation,  control  of 
production. 

If  we  analyze  these  three  a  moment,  it  will  be  found 
that  the  best  plant  arrangement  with  the  most  efficient 
shop  transportation  methods  will  not  insure  results  if 
the  methods  of  production  control  are  at  fault.  On  the 
other  hand,  given  the  most  efficient  methods  of  produc- 
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neers,  sensed  throuiih  the  shop  as  inolder,  draftsman 
and  designer  in  the  plants  of  several  representative 
manufacturing  firms.  Later  he  became  an  expert  sys- 
tematizer.  After  specializing  on  analytical  work  in 
factory  management  he  was  in  the  employ  of  a  num- 
ber of  industrial  establishments,  and  was  associated 
with  three  firms  of  industrial  engineers.  This  experi- 
ence ultimately  led  to  the  founding  of  the  organization 
of  consulting,  management  and  industrial  engineers  and 
c.vperts  of  ti^hich  he  is  now  head  and  director. 

tion  control,  with  only  a  fair  degree  of  efficiency  as  to 
arrangement  and  transportation,  and  better  results  will 
be  forthcoming  than  in  the  case  just  mentioned.  In 
other  words,  provide  proper  production  control  first, 
then  tone  up  and  make  better  the  arrangement  of  plant 
and  the  shop  transportation  of  materials. 

With  this  fundamental  in  mind,  the  next  step  is  to 
create  a  mechanism  to  take  over  the  work  of  intelli- 
gently and  efficiently  controlling  production.  This 
should  be  done  through  the  organization  of  a  CON- 
TROL DEPARTMENT,  a  phrase  which  means  more 
than  "Production  Department"  or  "Planning  Depart- 
ment." 

What  will  this  CONTROL  DEPARTMENT  con- 
trol ?  Let  us  determine  what  the  elements  are.  The 
activities  of  the  workmen  must  be  guided  or  there  will 
be  only  ordinary  results  in  production.  The  movement 
of  material  as  to  purchase,  receipt,  issuance  and  trans- 
portation, must  be  intelligentl\-  guided.  The  work  to 
be  done  or  the  operations  must  be  known  and  properly 
defined.  The  equipment  (machines,  tools,  jigs  and  fix- 
lures)  must  be  in  readiness  for  the  work  that  is  to  be 
done.  Hence  we  have  four  elements  in  control  under 
which  can  be  classified,  all  factors  influencing  produc- 
tion, as  follows : 

Labor,  which  does  the  work 

Material,  on  which  the  work  is  done, 

Operations,  which  is  the  work  done. 

Equipment,  with  which  the  work  is  done. 

If  one  or  more  of  the  four  elements  are  neglected  in, 
or  eliminated  from,  any  plan  of  production  control, 
graphic  or  otherwise,  do  not  look  for  any  substantial  re- 
sults, for  they  will  not  be  forthcoming. 

Control  brings  labor,  material,  work  and  equipment 
together  and  coordinates  them  for  efficient  manufacture. 

"But,"  you  say.  "why  go  to  all  the  trouble  of  attempt- 
ing  to    so    thoroughly    control    production.      Why   not 
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leave  it  to  the  foremen  ?"     My  answer  is,  To  do  away 
with  such  conditions  as  the  following  actual  cases: 

A.  When,  in  one  plant  hubs  were  moved  a  distance  of 
I2S  yards,  one  at  a  time  by  a  gang  of  six  men,  with  a  ma- 
chine using  them  at  the  rate  of  7  to  8  per  hour;  when  in 
the  morning  a  foreman  complained  because  he  did  not  have 
enough  material  on  his  floor,  while  at  the  machines  there 
was  enough  to  last  the  afternoon,  with  more  to  follow 
the  next  morning;  when  a  foreman  wanted  parts  within  a 
half  hour,  while  the  parts  he  desired  were  being  assembled, 
others  at  the  inspection  benches  and  still  others  being  tapped 
and  drilled,  these  clearly  indicated  that  the  concern  was 
jobbing  and  not  manufacturing. 


Fic.  8. 


SKETCH     (not    to    SCALE)     SHOWING    METHOD    OF    POSTING 
ON    CONTROL    B0,\KD 


B.  In  one  plant  where  planning  methods  were  being 
introduced  and  where  the  shop  management  felt  no  plan- 
ning was  necessary,  88  per  cent  of  the  scheduling  for  one 
week  was  followed  as  planned.  Of  the  planned  jobs  worked 
upon,  40  per  cent  were  broken  up  for  other  work,  showing 
that  the  shop  had  not  planned  carefully  enough  at  the 
start.  Each  break  averaged  1.68  changes.  To  show  that 
it  was  not  due  to  lack  of  work,  it  might  be  well  to  state 
that  there  were  4.1  weeks  of  work  avail- 
able and  ahead  of  the  shop. 

C.  In  another  plant  on*  no  jobs 
scheduled,  40  averaged  6.7  hours  per  op- 
eration, while  70  of  them  averaged  22.2 
minutes  per  operation.  Of  these  70  jobs, 
49  of  them  or  70  per  cent,  required  six 
minutes  per  operation.  On  the  basis  of 
22.2  minutes,  it  means  26  changes  in  a 
day.     Is  this  manufacturing? 

D.  On  order  No.  8457  there  were  757 
hours  of  work  to  be  performed.  The 
shop  had  12  days  after  it  started  work 
to  meet  the  promise  date.  Work  was 
finally  completed  in  27  days  from  the 
time  the  start  was  made.  In  the  12  days 
allowed  the  shop  to  finish  on  time,  9 
hours  of  work  were  performed  per  day. 
In  the  remaining  15  days  the  shop  aver- 
aged 43  hours  work  per  day.  As  a  re- 
sult there  were  78  hours  of  overtime 
charged  to  this  order  resulting  in  an  ex- 
cessive cost  of  $11.70.  For  the  six  days 
previous  to  the  promise  date  the  total 
time  worked  was  15  hours,  or  less  than 
3  hours  per  day.  On  one  of  the  days 
after  the  promise  date,  120  hours  of 
work  was  done,  or  12  men  at  10  hours 
each. 

E.  In  one  case  shipping  data  revealed  : 
8  orders  shipped  ahead  of  time,  or  15 
per  cent;  I  order  shipped  on  time,  or  2 
per  cent;  44  orders  shipped  after  promise 
date,  or  83  per  cent. 

Have  you  ever  asked  yourself  such 
questions  as  the  following: 


Why  is  it  that  the  assembly  foreman  is  continually  com- 
plaining because  he  is  out  of  a  few  parts  to  make  the  com- 
pleted article? 

Why  is  it  that  our  production  the  last  ten  days  of  the 
month  is  five  times  as  heavy  as  that  of  the  early  part  of  the 
month  ? 

Why  is  it,  despite  the  fact  that  our  assembly  department 
and  sales  department  are  crying  for  more  parts,  that  we  have 
so  much  idle  equipment  ? 

Why  are  we  at  times  out  of  material  when  our  inventory 
is  100  per  cent  greater  than  it  used  to  be  and  our  produc- 
tion has  only  increased  25  per  cent. 

If  you  have  and  have  been  unable  to  answer  them  to 
your  entire  satisfaction  then  you  are  safe  in  assuming 
that  you  need  "graphic  production  control." 

What  a  Control  Department  Should  Do 

What  you  may  expect  from  your  CONTROL  DE- 
PARTMENT in  the  way  of  results,  can  be  stated  as 
follows : 

1.  Reduction  of  raw  materials  and  work  in  process 
carried. 

2.  Prompt  ordering  of  material  required. 

3.  Notification  to  foremen  of  all  operations  neces- 
sary to  make  any  piece,  with  the  sequence  in  which  they 
are  to  be  made. 

4.  Prompt  ascertainment  by  the  foreman  of  the 
whereabouts  of  all  material  and  supplies  necessary  to 
fill  each  production  order. 

5.  Fuller  utilization  than  formerly  of  the  capacity 
of  each  machine. 

6.  Fuller  utilization  than  formerly  of  the  capacity 
of  each  workman. 

7.  Prompt  following  of  each  operation  in  any  one 
department  by  the  one  ordered  to  follow  it. 

8.  Prompt  following  of  the  work  in  any  one  depart- 
ment by  that  in  the  department  next  scheduled  to  fol- 
low it. 

9.  Insight  into  the  state  of  progress  of  each  job  in 
process. 

10.  Information  as  to  the  lack  of  capacity  of  any  one 
machine. 


FIG.    9.      C0.\TR0L    BO.^RD    SHOWING    PROGRESS    OF    0PER.\TI0NS 
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11.  Information  as  to  the  lack  of  capacity  in  anj-  one 
department. 

12.  Reduction  of  overhead. 

13.  Reduction  of  material  cost. 

14.  Reduction  of  direct  labor  cost. 

15.  Reduction  of  indirect  labor  cost. 

16.  Better  relations  between  department  heads. 

17.  Better   relations  between   department   heads   and 
workmen. 

18.  More  rapid  production. 

19.  Avoidance  of  congestion  in  an\-  one  department. 


FIG.     10-      VIEW     OF    A    DISP.^TCH    BOARD 

20.  Avoidance  of  congestion  of  any  one  machine. 
Typical  Gr.aphs  for  Production  Control 

Let  us  now  take  up  the  matter  of  graphical  presenta- 
tion as  it  relates  to  controlling  production,  following  it 
with  an  outline  of  t_\pical  graphs.  The  principle  is 
simple : 

Vertical  or  horizontal  lines  through  squares  on  cross 
section  paper,  cards  or  boards,  which,  with  colored  lines 
and  colored  flags  or  pins  show  all  the  necessary  facts  to 
indicate  what  is  happening  (performance),  what  is  going 
to  happen  (planning),  and  what  is  likely  to  happen  (lack  of 
planning). 

See  Figures  12  to  20  inclusive  for  t\'pical  Graphic 
Production  Charts. 

There  are  many  elements  to  be  considered  in  graphic 
presentation.  In  other  words,  there  are  numerous  ways 
ir.  which  facts  can  be  presented  graphically.  Careful 
analysis  reveals  five  essential  elements  around  which 
this  entire  series  of  papers  will  be  built: 

1.  Charts  which  control  the  conditions  governing 
manufacture  and  which  are  used  for  reference  purpose 
in  keeping  track  of  essential  infonnation. 

2.  Progress  records  which  combined  with  order  re- 
quirements, furnish  all  infonnation  with  reference  to 
orders. 

3.  Graphic  control  boards  which  furnish  a  true  pic- 
lure  of  the  department  or  plant  in  ininiature  and  which. 
with  very  little  effort,  can  be  made  to  reflect  the  vital 
points  regarding  shop  control. 

4.  Dispatch  boards  which  furnish  the  point  of  con- 
tact between  the  control  boards  and  the  shop  operations. 

5.  Production  dials  which  indicate  graphicall)-  the 
production  of  a  department  or  shop  or  specific  prod- 
uct,  in    such    a    wav   as   to    indicate   to   the   workmen 


their    degree    of    performance    on    a    particular    task. 

Figure  6  analyzes  to  a  greater  extent  than  the  above 
these  five  elements. 

In  organizing  for  "graphic  production  control"  the 
Control  Department  would : 

1.  Be  responsible  for  the  planning,  routing  and 
scheduling  of  all  production  details. 

2.  Coordinate  the  work  of  the  engineering,  purchas- 
ing, cost,  tool  and  manufacturing  departments. 

3.  Work  in  conjunction  with  the  various  department 
heads. 

4.     Act  as  a  clearing  house  for  all 

production  data  needed  to  guide 
properly  the  manufacture  of  a 
product. 

With  reference  to  the  personnel  of 
the  Control  Department,  the  head  of 
this  division  should  be  a  man  of  con- 
structive ability,  with  previous  ex- 
perience in  the  particular  field  if  pos- 
sible. He  should  be  a  high  grade 
man  in  every  way.  He  should  be 
given  sufficient  time  to  familiarize 
himself  with  the  details  of  the  fac- 
tory processes  and  the  cost  methods 
in  use  before  attempting  to  start  ac- 
tive work.  He  should  be  free  from 
routine  duties,  with  the  exception  of 
approving  the  daily  production 
schedules  and  the  preparations  of  the 
necessarj-  reports  and  analyses  of 
conditions. 

The  second  in  command  should 
be  an  understudy  whose  duties 
would  consist  in  handling  the  details 
in  connection  with  properly  running 
an  efficient  Control  Department. 
There  would  also  be  two  or  possibly  three  additional 
men  whose  dut\-  it  would  be  to  work  up  the  daily  sched- 
ules and  handle  such  other  clerical  work  in  connection 
with  properl}-  controlling  production  as  it  might  be 
necessary,  using  girls  for  purel\-  clerical  routine. 

This  organization  should  be  built  up  gradually  and  to 
familiarize  the  personnel  with  the  work  they  should  be 
employed  at  first  in  collecting  data  on  machine  capaci- 
ties, operation  names  and  numbers,  shrinkage  and  rejec- 
tion data,  idle  time  reports,  cost  and  time  data  and  other 
essential  information,  compiling  it  all  in  proper  form 
for  quick  reference.  In  other  words,  the  organization 
of  a  Control  Departinent  would  consist  of: 

1.  Control  supervisor  who  is  really  a  production  man 
having  full  charge  of  the  department,  being  responsible 
for  its  proper  operation  and  efficiency. 

2.  Control  clerk  who  distributes  the  time  cards  to  the 
\arious  boards,  notes  accomplishments  and  is  responsi- 
ble for  the  accuracy  of  the  boards. 

3.  Order  clerk,  whose  duty  comprises  posting  prog- 
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FIG.    12.      ANGLE   GRAPH    SHOWING    HOW    PROGRESS    IS    WATCHED 


ress  and  keeping  track  of  all  orders  coming  in  and  going 
out. 

4  Planning  clerks  who  make  out  all  routing,  time 
and  progress  cards  and  the  schedule  data  for  each  order. 

5.  Chief  dispatcher  who  is  in  direct  charge  of  the 
dispatch  clerks  stationed  at  the  various  dispatch  boards, 
and  whose  duties  consist  of  chasing  slow  moving  mate- 
rial, following  up  tool  shortages,  analysing  costs  of 
machine  idleness  and  following  up  machine  repairs. 

6.  Dispatch  clerks  who  are  stationed  at  each  dispatch 
board  in  the  shops  and  who  distribute  the  work  as  di- 
rected by  the  planning  super\-isor.  They  really  act  as 
t'me  keepers,  report  receipt  and  delivery  of  material 
and  must  instantly  notify  the  control  department  when 
the  machines  become  idle. 

The  graphical  scales  used  in  "graphic  production  con- 
irol"  are  generally  of  one  coordinate — unit  length — and 
represent  several  things,  as  follows : 

1.  Production  by  operations  stated  in  quantities  per 
unit  of  time. 

(a)  Quantities  may  be  in  units,   weights,  lengths, 

volume,  standard  cost  or  selling  values. 

(b)  Units  of  time  generally  taken  as  an  hour,  or 

tenths  of  hours,  or  days. 

2.  Amounts  of  raw  and  finished  product,  stated  in 
c;uantities  of  parts,  sub-assemblies  or  assemblies  and 
supplemented  by  time  datings,  indicating  the  quantity 
of  product  scheduled,  delivered  or  used. 

(a)  Quantities  of  parts  and  sub-assemblies  are  gen- 

erally stated  in  terms  of  the  assembled  prod- 
uct— that  is,  if  four  parts  are  required  in 
the  finished  machine  the  quantity  is  spoken 
of  as  so  mail}'  finished  machines. 

(b)  Assemblies  decrease  the  quantities  of  parts  or 

sub-assemblies  and  use  is  made  of  an  ar- 
rangement of  vertical  lines,  crossing  ofif  the 
graphic    representation    of    the    number    of 
parts  or  sub-assemblies.     See  Figure  8. 
The    graphical    scales    in    connection    with    control 
boards  and  charts  are  used  in  many  ways,  the  condi- 
tions and  peculiarities  of  the  business  in  question  de- 
termining the  nature  of  the  arrangement  to  use.     Scales 
mav  be  used  in  the  following  manner: 

(a)   A  strip  of  cardboard  with  suitable  graphical 
scales  superimposed  on  it  and  held  in  posi- 


tion b\-  metal  slides.     See 
Figure  7. 

(b)  Sheets  of  paper  with  a  num- 
ber of  similar  graphical 
scales  printed  on  it,  to  be 
used  in  loose-leaf  binders. 

(c)  Time  cards  with  suitable 
graphical  scales  printed  on 
the  edge,  of  which  only  a 
part  is  used,  the  part  in  use 
being  displayed  by  over- 
lapping of  cards  and  held 
in  position  on  the  control 
board  by  suitable  slides. 

(d)  V^ertical  or  horizontal  pock- 
ets where  space  taken  up 
by  each  pocket  indicates  a 
unit  of  time. 

Accomplishments  either  scheduled 
or  actual  must  always  be  registered  as 
so  much  done  in  hours  of  work  at 
standard  rates  of  production.  Several 
methods  are  used  and  are  as  follows : 
(a)  Colored  lines  drawn  on  the 
graphical  scale,  the  length  of 
the  line  representing  the  schedule 
lime,  a\ailable  raw  material  ahead  and  accom- 
plishments on  the  operations  all  in  terms  of 
standard  rates  of  production.  See  Figures  7 
and  8. 
The  schedule  time  may  be  represented  by  the 
length  of  a  strip  of  paper  on  which  the  graph- 
ical scale  is  embodied.  See  Figure  7.  At  other 
times,  when  using  a  loose-leaf  binder  it  can 
be  represented  by  the  length  of  an  orange  col- 
ored line. 
The  available  raw  material  or  the  actual  work 
ahead  in  hours  at  the  standard  rate  of  pro- 
duction, is  generally  represented  by  the  length 
of  a  green  colored  line. 
( d  )  The  actual  accomplishment  in  work  at  the  stand- 
ard rates  of  production  can  be  represented  by 
the  length  of  a  black  colored  line. 

(e)  The  orange,  green  and  black  lines  may  be  drawn 

one  below  the  other  in  the  order  given  or  may 
be  drawn  over  one  another  since  the  darker 
shades  of  color  will  eliminate  the  lighter 
shades. 

(f)  Spoilage  is  shown  by  a  vertical  red  line  drawn  at 

the  furthest  point  of  progress  of  green  or 
black  lines,  indicating  where  there  are  differ- 
ences, the  quantities  or  units  spoiled,  all  in 
terms  of  the  standard  rates  of  production.  In 
addition  to  the  regular  procedure  there  are 
irregular  conditions  which  must  be  shown,  as 
for     instance :       i .       Machine    break-downs ; 
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CHART    14.      CONTROL    SHOWING    IMPORTANT    THINGS    TO    FOLLOW    UP 


2.     lack  of  operators;  3.  lack  of  material;  4. 
lack  of  small  tools,  jigs  and  fixtures;  5.  lack 
of  prints,  samples,  dies  or  gages ;  6.  improper 
working  conditions ;  7.  lack  of  work. 
There  can  also  be  many  sub-divisions  of  the  above 
reasons  which  operate  against  production  and  which  in 
man\-  cases  would  be  taken  into  consideration.  To  call 
these  irregularities  to  the  attention  of  shop  men  certain 
signals  can  be  used  more  or  less  alike  in  nature.     They 
can  all  be  applied  on  the  principle  that  the.  signals  in- 
dicate, by  the  position  or  location,  the  time  of  the  oc- 
currence of  the  condition  and  when  the  condition  is  re- 
lieved the  signal  is  taken  away.     These  signals  may  be 
listed  as  follows: 

(a)  Push    pins    v»ith    colored    and   numbered    heads 

which   are  pressed  in   proper   position   in   the 
wooden  backing  of  the  graphical  scales. 

(b)  Colored  tags  or  flags  generally  circular  in  form 

and  which  are  provided  with  suitable  clamps 
for  attaching  to  the  graphical  mechanism. 

(c)  Colored  stampings  made  on  the  graphical  strips 

and  which  are  crossed  out  as  the  conditions 

are  relieved. 
.(d)   Colored  cards  or  inserts  which  are  similar  and 

applied  in  a  manner  like  the  form  or  card  on 

which  the  graphical  scale  is  printed. 
Control  boards  are  really  maps  showing  all  the  pro- 
duction units  of  the  shop  and  by  production  unit  we 
mean  machines,  benches  or  working  places.  Each  pro- 
duction unit  stands  by  itself  and  the  inter-relationship 
between  the  operations  on  all  production  units  are  es- 
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FIG.    15.      CONTROL  COVF.RING  RECEIPT  OF   MATERIAL.    M  ACri  I  NI  Ni; 
AND    ASSEMBLY 

This  chart  is  a  euide  to  machine  and  assembly  foremen  and  to  put- 
chasiiiK  agent. 

Note — Chart  shows  that  more  of  part  6  should  be  secured  from  the 
outside.  Also  that  before  further  assembly  can  be  carried  on,  moic  of 
parts  4  and  t:  must  be  machined. 


tablished  on  a  time  basis  because  the 
graphical  scale  of  time  is  the  same  for  all 
production  units. 

In  fact,  you  are  able  to  know  many  other 
things  in  regard  to  each  production  unit. 
Part  of  this  information  is  automatically 
stated  in  terms  of  the  standard  rates  of 
production  per  unit  of  time  and  part  by 
the  relations  brought  out  by  the  time  scale. 
In  addition,  there  are  many  pertinent  de- 
tails in  connection  with  the  work  which  is 
being  done,  which  are  written  on  the  form, 
or  card  carrying  the  graphical  scale.  See 
Figures  7  and  8.  This  information  avail- 
able on  a  control  board  is  as  follows : 

(a)  Hours  of  work  scheduled  ahead. 

(b)  Hours   of   work  ahead   for   which 
material  is  available. 

(c)  Accomplishment  in  hours  of  work 
to  date. 

(d)  Hours  of  work  spoiled  on  previous 
operation. 

(e)  Hours   of   work    spoiled    at    production    unit   in 

question. 

(f)  Times  at  which  deliveries  of  material  must  be 

made  from  preceding  operations  or  production 
rates. 

(g)  Times  at  which  deliveries  of  materials  must  be 

made  to  next  operation  or  production  unit, 
(h)  Production  unit  or  place  at  which  previous  opera- 
tion is  done  or  the  source  of  routing. 
(i)   Production  unit  or  place  at  which  next  operation 

is  done  or  next  place  of  routing. 
(j)   Shop    order    number,    unit    quantity    on    order, 
amount   actually   scheduled,   descriptive   name 
and  number  of  part,  the  operation  or  -opera- 
tions done  at  the  one  setting  and  the  standard 
productions  per  unit  of  time. 
The  areas  on  a  control  board  given  over  to  each 
production  unit  are  generall\-   squares  or  strips  about 
one  and  one-half  inch  in  width,  arranged  horizontally 
across   the   board.     There   is,   under   ordinarv   circum- 
stances, room  for  about  50  strips  of  area  per  board  or 
the    graphical    display    for   50    production    units.      See 
Figure  9. 

In  determining  the  length  of  strips  the  number  wanted 
is  divided  by  the  standard  or  estimated  time  per  hour. 
For  instance,  500  are  wanted  per  hour  and  the  work 
can  be  produced  at  the  rate  of  50  per  hour.  Then  500 
is  divided  by  50,  which  is  equal  to  10  hours  of  work  and 
the  strip  would  be  cut  to  this  length  and  placed  in  the 
proper  position  on  the  board.     See  Figure  8. 

The   position  occupied   b}-   each   production    unit   on 
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CHART    16.      CONTROL    COVERING    PROGRESS    OF    CONSECUTIVE 
OPERATIONS   IN    PIF.CES 
Note — How  easy   it  is  to   follow  the  progress  of  the  operations  and   to 
determine  where  to  apply  pressure. 

Operations   D-fE   part   3.    K-f-F  part   4  and    D-|-E   part  5   have  not  been 
started. 
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CHART    17.       IDLE    MACHINE    REPORT 

control  boards  is  titled  at  the  right  and  left  hand  with  a 
(.ard  arranged  in  a  suitable  holder.  The  matter  on  the 
card  is  as  follows : 

(a)  Machine,  bench  or  floor  number  of  the  produc- 
tion unit  as  well  as  its  departmental  location. 

(b)  Descriptive  name  of  the  production  unit. 

(c)  Range  of  the  production  unit. 

(d)  Specialty  of  the  production  unit. 

To  convey  instructions  to  the  shop  to  go  ahead  on 
work  scheduled  on  control  boards,  a  worker's  job  or 
time  ticket  is  used,  which  is  to  show  daily  accomplish- 
ments and  elapsed  times  and  returned  to  the  control 
boards.  It  is  used  as  the  basis  of  registering  progress 
on  work  in  process.  The  above  procedure  is  called  dis- 
patching and  will  later  be  explained  in  more  detail. 

A  ticket  is  to  be  used  for  each  operation  or  series  of 
operations  at  one  setting,  on  each  job  performed  by 
each  production  unit  during  any  one  day.  There  are 
many  advantages  in  scheduling  and  getting  the  accom- 
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CHART    18.      CONTROL    SHOWING    ESTIMATED    TIMES,    ACTUAL    TIMES, 
AND    PROGRESS 

plishment  and  elapsed  times  on  individual  tickets  and 
this  should  be  adopted  as  one  of  the  fundamental  rules  of 
good  production  control.  It  would  be  impossible  to  sort 
reports  by  shop  order  numbers  or  operations  unless  this 
was  done.  Figure  lo  illustrates  a  form  of  dispatch 
board. 

The  handling  of  a  great  number  of  unclassified  tick- 
ets with  facility  pre-supposes  some  means  of  definite 
distribution.  This  is  admirably  taken  care  of  on  con- 
trol boards  by  arranging  distribution  racks  on  each  side 
of  the  space  provided  for  the  graphical  scales.  Ordi- 
narily these  racks  or  series  of  card  pockets  are  provided 
with  two  pockets  on  the  left-hand  end  of  the  space  ap- 
portioned to  each  production  unit  and  one  on  the  right- 
hand  end.  These  pockets  are  used  for  the  following 
purposes : 

(a)  Each  upper  left-hand  pocket  contains  general 
data  giving  specific  information  about  the  capacities 
and  specialties  of  that  particular  production  unit. 
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CHART    19.      CONTROL  OF    HOURS   OF   LABOR    AS   TO    WORK    AVAILABLE, 

CONTINUOUS      INVENTORY,      BALANCES      AND     CORRECT      SCHEDULING 

OF    OPERATIONS 

Note — This  shows  that  out  of  the  1,000  hours  to  do  as  shown  in  sec- 
ond column,  there  are  only  121  hours  available   (Col.  A.   Kalance)   with  a 
balance  of  833.    (Col.  T.  Balance.) 
Principle 

Only  available  work  is  posted  a.gainst  the  various  operations. 


Ratios 

Ratios  are  found  by  dividing  the  tii 
he   preceding  one. 


ch  ope 


on  by  the  time  of 


Nn    operation    should    be    scheduled   when    its    relation   to   the  preceding 
operation  is  less  than  1   to  1.     The  70  hours  iinished  at  2  only  releases  35 
to  3.  work  finished  at  4-5  only  releases  20  hours  -x  3  hours. 
Charge — Credit  to  Labor 

Operation  1   is  charged  with  50  hs  and  credited  with  30  hours  finished 

Operation  2  is  charged  with  120  hours  (30  hours  of  Operation  1  x 
Ratio  4)  and  credited  with  70  hours  finished 

Operation  3  is  charged  with  35  hours  (70  hours  -x  5)  and  credited  with 
15  hours  finished 

Operation  4  is  charged  with  60  hours  (15  x  4)  and  credited  with  40 
hours  finished 

Operation  ."i  is  charged  with  20  hours  (40  x  .5)  and  credited  with  12 
hours  finished 

Operation  G  is  charged  with  3  hours  (12  x  .25)   with  no  credit. 

(b)  Each  lower  left-hand  pocket  holds  the  worker's 
current  job  and  time  reports  of  the  last  portion  of  the 
current  month  to  date.  This  gives  a  continuous  record 
of  the  schedule  and  accomplishments  for  each  produc- 
tion unit.  Periodically  the  older  tickets  are  taken  from 
distribution  racks  and  filed  away. 

(c)  Each  right-hand  pocket  carries  the  job  and  time 
reports  of  jobs  ahead,  arranged  in  sequence  in  which 
they  are  scheduled  against  the  given  production  unit.  In 
such  cases  where  the  job  and  time  report  has  a  graphical 
scale  incorporated  upon  it,  and  is  itself  the  device  used 
in  posting  the  schedule  in  a  graphical  manner  upon  the 
board,  the  right  hand  carries  the  job  and  time  reports 
on  jobs  ahead  in  excess  of  that  posted  on  the  boards. 

The  graphical  scales  for  posting  work  against  pro- 
duction units  are  usually  arranged  so  that  250  hours  of 
work  may  be  posted  against  each  machine,  bench,  floor 
or  other  working  place.  This  is  approximately  equiva- 
lent to  one  month's  work  ahead  at  all  times.  The  250 
hours  is  divided  by  vertical  lines  into  50-hour  units  and 
subdivided  by  o*^her  vertical  lines  of  smaller  section  into 
lO-hour  units. 

Above  the  graphical  scales,  a  date  scale  is  arranged  so 
that  each  day  takes  up  a  space  equal  to  the  number  of 
shop  working  hours  for  the  given  day.  As  the  days  pro- 
gress, a  red  vertical  cord  of  large  section  is  moved 
along  each  da\-.  A  comparison  of  the  progress  of  work 
at  each  production  unit  with  the  position  of  the  red 
vertical  cord  indicates  whether  the  work  is  ahead  or 
behind  schedule. 

We  have  incorporated  in  the  foregoing  description 
the  essential  features  of  a  graphic  production  control 
board  of  the  best  type.  There  are  many  details  which 
may  vary  more  or  less,  as  determined  by  the  special 
conditions  of  each  specific  installation.  The  principles, 
however,  are  identical.  We  have  more  or  less  sum- 
marized some  of  these  principal  variations. 

We  desire  to  call  attention  to  the  fact  that  the  type  of 
control  board,  as  described  above,  deals  with  the  pro- 
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REDUCTION  IN  IDLE  TIME  OF  MACHINES,  AS  SHOWN  BY  READINGS  MADE  WEEK 
ENDINS  FEB7,  WITH  REAOINSS  MADE  WEEK  ENOINS  OCTOBER  17,  1916. 
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FIG.    20.       DEP.^RTMENT    10 — IDLE    TIME    REPORT.    SHOWING    COM- 
P.ARISONS 

•duction  operations  on  specific  units  or  specific  assem- 
blies of  units.  Its  principal  ideal  is  to  coordinate  the 
ruccessive  operations  on  all  available  machines,  benches 
and  other  working  places,  so  that  they  will  operate  at  a 
standard  scheduled  rate  of  production  and  that  the  time 
of  the  final  finishing  operations  shall  be  predetermined. 
In  operating  the  control  boards  and  the  scheduling  of 
machines  on  many  jobs  of  work  of  different  degrees  of 
importance,  which  may  vary  from  time  to  time,  it  is 
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necessary  that  production  standards  be  available  for 
reference  purposes.  With  standards  for  convenient 
reference,  you  are  not  obliged  to  go  through  the  same 
analysis   over   and   over   again.      You    have   something 
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FIG.    22.      .ANOTHER    FORM     FOR    RECORDING    PRODUCTION 

which  is  standard,  until  a  better  method  is  developed. 
You  are  able  to  schedule  more  directly  and  with  greater 
speed. 

Standard  production  analysis  sharts,  see  Figures  21 
and  22,  are  also  arranged  graphically,  that  is,  the  interre- 
lationship of  successive  operations.   They  also  list  much 


other  standard  data  which  is  essential  to  real  production 
control.  On  the  usual  standard  production  data  chart 
we  find  the  following  information : 

1.  Descriptive  name  of  the  unit  or  assembly,  with 
references  to  closely  related  drawings  and  other  matter. 

2.  The  part  number,  stamping  or  other  names  of 
identification  of  the  unit  or  assembly. 

3.  The  standard  manufacturing  quantity,  on  which 
the  operation  time  analysis  has  been  made. 

4.  The  average  number  of  working  days  in  process 
under  usual  manufacturing  conditions,  which  take  into 
consideration  the  fact  that  machines  are  also  occupied 
in  doing  other  work. 

5.  The  raw  material  requirements  for  the  production 
of  the  standard  manufacturing  lot  which  is  listed. 

6.  The  sequenced  operations  as  they  are  to  take 
place  under  standard  conditions, 

7.  The  departments  and  machines  and  other  work- 
ing places  which  do  the  successive  operations,  that  is, 
the  routing. 

8.  The  auxiliary  small  tool  requirements  for  each 
operation. 

9.  The  set-up  times,  productions  per  hour  and  per- 
centage toward  completion  factors  represented  b\-  suc- 
cessive operations. 

10.  The  best  flow  for  successive  operations,  when  all 
machines  are  available.  This  last  is  displayed  graphic- 
ally and  is  really  the  most  important  feature  for  a 
capable  manipulation  of  a  shop  so  that  idle  equipment 
time  will  be  a  minimum  and  greatest  production  will 
result. 

11.  The  study  number,  made  by  whom,  approved  by 
whom,  and  the  date  placed  into  action  as  a  standard. 

In  the  standardization  of  the  best  flow  of  operations 
from  machine  to  machine,  there  are  many  matters 
which  must  be  taken  into  consideration.  It  is  evident 
that  it  would  never  be  possible  to  schedule  things  in  ac- 
cordance with  the  ideal  arrangement.  At  the  same  time, 
you  desire  to  know  how  close  together 
and  interrelated  you  can  schedule 
successive  operations  should  the  con- 
ditions permit.  The  following  matters 
must  be  considered : 

I.  You   cannot    schedule   a   shorter 
operation  to  start  at  the  same  time  a 
preceding  longer  operation  starts,  but 
you  can  schedule  a  longer  operation 
to  start  at  the  same  time  a  preceding 
shorter  operation  does. 
2.  You   can  split  up   short  operations   which   follow 
long  operations  by  periodicaly  doing  the  short  opera- 
lions,  as   reser\-oirs  of  available  material  are  accumu- 
lated   from   the   preceding   long   operation.      You   gain 
considerable   time   in   this   manner   providing   the 
short  operation  is  in  turn  followed  by  other  long 
operations. 

3.  You  can  balance  the  flow  of  product  by  at 
times  utilizing  more  than  one  machine  on  longer 
perations. 

4.  You  must  provide  time  for  the  transportation 
of  material  or  usual  delays  between  operations, 
as  well  as  the  size  of  the  unit  lots  which  it  is  eco- 
nomical to  transport  between  operations. 

Production  dials  are  used  to  acquaint  the  shop 
workers  and  officials  with  the  actual  hourly  per- 
formance against  the  standard  hourly  performance.  See, 
Figure  11. 

To  show  the  proper  information  on  Control  Boards 
t  is  necessary  to  follow  ten  important  rules: 

I.  Represent  each  job  by  a  schedule  strip  cut  to 
length  equal  to  the  amount  of  order  divided  by  stand- 
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ard      hourly      production     as      described      heretofore. 

2.  Indicate  by  green  crayon  Hne  on  strip  the  actual 
material  received  at  machine  as  given  in  report  from 
dispatch  clerk. 

3.  Indicate  accomplishment  by  black  crayon  marked 
over  the  green,  crediting  machine  at  same  rate  as  orig- 
inally charged.  Take  report  of  accomplishment  from 
time  card. 

4.  Have  a  date  line  and  move  it  forward  every  day. 

5.  Keep  all  black  to  left  of  date  line,  all  green  to 
right  at  all  times. 

6.  Move  schedule  strips  forward  on  back  to  accom- 
plish this. 

7.  Use  flags  to  signal  principal  delays. 

8.  Put  machines  on  board  in  order  of  operation  se- 
quence. 

9.  Strips  and  board  must  be  kept  posted  up  to  the 
minute. 

10.  Board  must  be  constantly  adjusted  so  that  it  al- 
ways presents  a  true  reflection  of  conditions  in  the 
shop.  Dispatch  clerks  must  distribute  work  to  ma- 
chines as  directed  from  control  board. 

To  give  the  reader  a  proper  conception  of  require- 
ments to  keep  in  mind  in  organizing  the  Control  De- 
partment the  following  is  offered : 

1.  A  knowledge  of  what  to  make,  the  quantities,  and 
the  time  in  which  to  make  them. 

2.  Complete  up-to-the-minute  knowledge  of  stock 
leceipts  and  disbursements. 

3.  Prompt  checking  of  requirements  against  stock 
records. 

4.  Maintenance  of  stock  margins  that  will  insure 
material  being  on  hand  when  wanted. 

5.  Analysis  of  the  parts  entering  into  the  manufac- 
ture of  the  product,  their  operations  and  the  estimated 
time  per  operation. 

6.  Routing  of  orders  analyzed  to  machines  and 
gangs. 

7.  Study  of  planning  to  avoid  congestion. 

8.  Rearrangement  of  schedule  to  meet  unforeseen 
contingencies. 

9.  Replacing  spoiled  or  defective  material. 

10.  Charting  progress  of  orders. 

11.  Study  of  conditions  interfering  with  prompt 
execution  of  plans. 

12.  Delivery  of  material  to  machine  and  gangs. 
With  these  fundamentals  in  mind  certain  rules  must 

be  lived  up  to,  as  follows : 

1.  No  work  should  be  undertaken  in  any  department 
of  the  plant  without  an  order  in  writing. 

2.  No  orders  are  to  be  started  until  the\  have  first 
passed  through  the  Control  Department  for  attention 
and  scheduling. 

3.  No  job  will  be  considered  available  until  every- 
thing is  or  will  be  ready  for  the  work. 

4.  No  job  is  to  be  changed  after  starting  until  the 
Control  Department  has  been  notified  and  arranged  for 
the  changes. 

5.  No  part  of  an  operation  is  to  be  started  by  a  suc- 
ceeding operation  until  the  Control  Department  has  ar- 
ranged for  it. 

6.  Sufficient  work  must  at  all  times  be  scheduled 
ahead  so  that  there  will  be  no  likelihood  of  a  machine 
cr  gang  running  out  of  work.  Better  to  schedule  too 
much  work  than  not  enough. 

7.  No  material  is  to  be  moved  to  a  stalling  operation 
v/ithout  the  knowledge  of  the  Control  Department. 

8.  Jobs  must  be  arranged  and  given  out  in  the  order 
scheduled. 

9.  The  routing  indicated  for  a  job  is  not  to  be 
changed  except  on  authority  of  Control  Department. 


10.  Time  cards  must  register  actual  times  and 
amounts  produced. 

11.  Each  operation  must  be  reported  on  a  separate 
card  showing  time  and  count. 

12.  Idle  time  must  be  shown  on  a  separate  card. 

In  starting  the  work  of  controlling  production  graph- 
ically, it  might  be  well  to  outline  the  nature  of  the  pro- 
gram to  inaugurate.  This  program  can  be  expressed 
slong  the  following  lines: 

1.  Classify  and  symbolize  the  product  as  well  as 
blueprints  and  other  records  concerning  it. 

2.  Standardize  and  symbolize  production  operations. 

3.  Number  the  machines,  working  places  and  work- 
men and  list  according  to  departments. 

4.  Classify  and  list  the  specialty  of  each  machine 
and  workman. 

5.  Classify  and  commence  to  follow  progress  on 
production  orders. 

6.  Install  dispatch  boards  and  get  every  machine  and 
man  on  a  "job  ahead"  basis. 

7.  Install  dispatch  racks  for  incoming  and  outgoing 
materials  as  well  as  material  in  process. 

8.  Standardize  operations  in  sequence  of  machines 
where  work  is  best  done  and  begin  to  determine  set-up 
times  and  production  per  hour  in  each  unit  of  product. 

9.  Work  up  standard  relationship  charts  showing 
the  flow  of  product  from  operation  to  operation,  by  de- 
tails and  assemblies  in  its  progress  toward  the  completed 
article. 

10.  Begin  to  follow  progress  on  unit  quantity  produc- 
tion, its  sales  or  cost  valuation  and  the  relationship  of 
sales  or  cost  valuation  to  the  combined  direct  or  indirect 
payroll,  charting  this  information  for  the  benefit  of 
the  plant  executives. 

11.  Write  up  functions  and  duties  of  Control  De- 
partment personnel. 

12.  Install  control  boards  and  start  scheduling  m.a- 
chines,  revising  schedules  as  production  rates  per  hour 
change. 

13.  Commence  a  standardization  as  to  quantity  and 
kind  of  all  small  tools. 

14.  Begin  the  task  of  standardizing  the  feeds,  speeds 
and  cuts  of  the  machines. 

15.  Standardize  the  various  operations  as  the  basis 
for  task  setting  and  provide  the  workmen  with  incen- 
tives. 

This  installment  has  given  the  essential  elements  nec- 
essary to  consider  in  organizing  a  Control  Department, 
and  following  sections  will  more  thoroughly  explain  the 
rules,  elements  and  requirements  of  such  a  department. 
(To  he  continued) 


ice 

"Belgium  must  be  restored.  Alsace-Lorraine  must  be 
returned  to  France, — unconditionally  returned, — not 
merely  because  sentiment  and  eternal  justice  demand  it, 
but  because  the  iron  and  coal  of  Lorraine  must  be  for- 
ever taken  from  Germany.  Italia  irredenta — all  those 
areas  where  the  Italian  race  is  predominant,  including 
Trieste,  in  Austria,  must  go  back  to  Ital\' :  Serbia  and 
Roumania  must  be  established  in  their  independence  and 
Greece  must  be  secure.  Most  important  of  all,  if  we 
are  to  make  the  world  safe  in  the  way  we  mean  it  to  be 
safe,  the  great  Slav  populations  now  under  the  govern- 
ment of  Austria — the  Jugo-Slavs  and  the  Czecho-Slo- 
vaks,  who  have  been  used  to  aid  the  Germans,  whom 
they  loathe — must  be  established  as  independent  states. 
The  Polish  people  must  have  an  independent  Poland." 
— Senator  Henry  Cabot  Lodge. 
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The  fundaniciital  purpose  oj  scientific  inanagement  is 
to  substitute  definite  standards  for  rules-of-thumb.  So 
the  author  asserts  that  the  introduction  of  a  system 
of  standard  costs  should  precede  the  installation  of 
other  methods  such  as  planning  and  dispatching.  Stand- 
ard costs  can  not  only  be  used  as  a  basis  to  figure  costs 
under  current  conditions,  but  also  to  pre-estimate  or 
predict  costs.  The  cost  accountant  of  the  future  must 
exercise  imagination  and  possess  the  ability  to  make 
intelligent  forecasts. 

Mr.  G.  Charter  Harrison  was  horn  and  educated  in 
England  and  passed  eighth  in  order  of  merit  in  the 
final   e.vam-nation    of    the    Institute    of    Chartered    .4c- 

THE  use  of  standards  by  the  human  race  dates 
back  to  the  early  dawn  of  civiHzation.  The 
sparks  made  by  a  stone-age  savage  in  chipping 
a  flint  arrowhead  falhng  upon  some  dry  grass  and  set- 
ting fire  to  it  resulted  in  the  adoption  of  a  standard 
method  of  producing  fire,  which  was  very  little  changed 
nntil  the  lucifer  match  was  substituted  for  the  flint 
and  tinder  of  our  forefathers'  time.  The  savage  who, 
tiring  of  the  elTort  involved  in  killing  fish  by  means 
of  a  spear  and  who  using  guile  in  place  of  force,  took 
advantage  of  the  greediness  of  his  prey  and  made  a 
primitive  hook  by  lashing  a  piece  of  curved  shell  with 
fibre  to  a  piece  of  bone  or  wood,  introduced  a  stand- 
ard method  of  catching  fish,  the  principle  of  which  -ppear  in  a  favorable  light  to  the  directors.  We  are 
is  identical  to  that  followed  bv  the  modern  angler.  all   familiar  with  the  wild  scramble  in  many  shipping 

The  forward  march  of  civilization  has  only  been  rooms  at  the  close  of  the  month  to  get  out  as  many 
rendered  possible  by  the  adoption  of  standards.  Stand-  goods  as  possible  in  order  to  swell  the  month's  ship- 
ards  passed  on  from  father  to  son  and  from  generation  ments  and  it  would  be  difficult  to  estimate  the  number 
to  generation  represent  the  ratchets  on  the  wheels  of     of  mistakes  which  are  a  result  of  this  somewhat  mis- 


countants  in  England  and  Wales.  Eor  eight  years,  up 
to  October,  1916,  he  was  employed  by  Price,  IVatcrhouse 
(S-  Company  in  various  capacities;  during  the  latter  part 
of  I  Ills  period  as  manager  of  the  system  division  of  that 
firm.  I'rom  January,  1909,  to  February,  191 1,  he  was 
comptroller  for  the  Russell,  Burdsall  &  Ward  Bolt 
&  Nut  Company.  In  November,  1916,  he  entered  into 
partnership  with  the  principals  of  Baker,  Sutton  & 
Company.  London,  England,  chartered  accountants, 
under  the  firm  name  of  Baker,  Sutton  &■  Harrison. 
Ozmng  to  conditions  brought  on  by  the  war  that  firm 
dissolved  in  May,  1918.  Mr.  Harrison  took  over  the 
business  and  has  continued  it  under  his  ow)!  name. 

False  Ideals  and  Standards 

In  the  management  end  of  industry  we  also  find  a 
variety  of  standards  or  ideals,  many  of  which  are 
wholly  false  or  only  partly  true.  In  some  concerns  the 
main  standard  appears  to  be  a  large  tonnage  and  where 
this  idea  is  most  rampant,  time  and  time  again  it  will 
be  found  that  at  the  close  of  the  month  light  but  highly 
profitable  work  will  be  relentlessly  side-tracked,  no  mat- 
ter how  urgently  required  by  the  customer,  in  order  to 
manufacture  some  relatively  unprofitable  but  heavy  ma- 
terial for  which  there  is  no  immediate  demand  but 
which   will   enable  the  month's  tonnage  production  to 


The  apphration  of  the  printiple  of  standards  to  cost  account 
ing   institutes    the    pre-determination    of    costs,    demands    that    no 
work  shall  be  undertaken  without  its  cost  have  beea  calculated  in 
advance,  and  changes  the  whole  viewpoint  of  cost  accounting  from 
retrospection  to  prospection. 


progress,  and  have 
enabled  each  for- 
ward step  painfully 
and  slowly  made, 
to  be  maintained. 
Without  the  privi- 
lege of  drawing  on 
the  accumulated 
experience  of  the  || 
race  as  represented    ^,n!ii:::!::ii:i!!:i:i::iiii"!i;:iii;mii™;;;"i;i;:sii"ii""i;"ii"i:;;i;::::i:;;;;M;"m;m;;m;";iinii;n 

by     its     standards, 

each  individual  would  be  compelled  to  start  in  right  at 

the  beginning  and  progress  would  have  been  impossible. 

Whereas  the  savage  had  very  few  and  simple  stand- 
ards, as  civilization  developed  standards  increased  in 
tremendous  degree  both  as  regards  number  and  com- 
plexity, and  in  modern  life  the  standards  covering  the 
multitudinous  activities  of  human  kind  are  of  incal- 
culable number. 

In  these  articles  we  are  interested  only  in  standards 
so  far  as  they  concern  industrial  life  and  here  at  the 
outset  we  are  confronted  with  the  fact  that  it  is  possi- 
ble to  have  many  standard  ways  of  doing  the  same 
thing.  Until  recent  years  the  standards  followed  b}'  the 
various  trades  were  largely  rule-of-thumb  or  traditional 
knowledge  and  as  Mr.  Taylor  stated  in  the  "Principles 
of  Scientific  Management." 

"Instead  of  having  only  one  way  which  is  generally  ac- 
cepted as  a  standard,  tliere  are  in  daily  use,  say,  fifty  or 
a  hundred  diflferent  ways  of  doing  each  clement  of  the  work." 


guided  enthusiasm, 
due  to  the  setting 
up  of  a  false  or  at 
least  an  inadequate 
ideal  or  standard. 

Reference  has 
previously  been 
made  to  other  false 
ideals  or  standards 
common  to  manu- 
facturing institu- 
tions, such  as  to  realize  as  high  a  percentage  as  possible 
of  piece  work,  or  of  so-called  productive  labor,  but 
while  such  standards  are  to  some  extent  founded  upon 
knowledge  gained  from  practical  experience  they  pre- 
sent a  dangerous  tendency  to  grasp  at  the  shadow  and 
iose  the  substance.  This  is  particularly  so  as  regards 
the  introduction  of  piece-work  rates  on  a  large  scale 
without  proper  consideration. 

The  fundamental  idea  underlying  scientific  manage- 
ment is  the  substitution  of  definite,  scientifically  deter- 
mined standards  for  all  these  nebulous  ideals,  and  clear- 
1\'  defined  methods  of  reaching  these  standards  for  hap- 
I.'azard  and  rulc-of-thumb  methods.  This  obviously  ap- 
l)lies  to  all  phases  of  scientific  management  such  as 
lime  and  motion  study,  standard  practice  instructions 
and  planning  and  dispatching  methods. 

It  is  the  province  of  the  engineer  to  determine  the 
standards  for  use  in  the  shops  and  to  provide  for  proper 
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metliods    to   be    adopted    for    the    realization    of    these 
standards. 

In  view  of  the  complexity  and  number  of  standards 
employed,  it  is  obvious  that  some  means  must  be  pro- 
vided for  showing  the  extent  to  which  the  results  ac- 
tually obtained  conform  to  the  standards  set  up,  and 
this  demands  the  maintenance  of  records.  It  is  the 
province  of  the  accountant  to  provide  and  carry  along 
such  records. 

Relation  of  Standards  and  Records 
Standards  and  records  are  as  inseparable  ideas  as 
latitude  and  longitude,  debit  and  credit,  east  and  west. 
Standards  without  records  are  as  ineffective  as  firing 
at  a  target  would  be  if  the  marksman  had  no  means  of 
determining  whether  he  was  making  hits  or  not,  and, 
vice-versa,  records  without  standards  would  be  equiva- 
lent to  carefully  recording  the  result  of  every  shot  but 
giving  the  marksman  no  definite  target  at  which  to  aim. 
With  standards  and  no  records  we  are  in  the  position 
of  a  traveller  with  a  time  table  and  no  watch,  while 
conversely  with  records  without  standards  we  are  in 
the  position  he  would  be  with  a  watch  but  no  time 
table. 

A  very  common  illustration  of  standards  without 
records  is  presented  by  the  concerns  who  issue  man)- 
rules  and  instructions  but  provide  no  systematic  meth- 
od of  ascertaining  whether  such  instructions  are  fol- 
lowed, with  the  inevitable  result  that  they  are  "more 
honor'd  in  the  breach  than  the  observance,"  and  in  the 
innumerable  systems  which  are  operated  in  a  way  far 
different  from  that  originally  intended.  As  Mr.  Gantt 
states : 

Many  shops  have  a  very  nice  schedule  system;  they  plan 
their  work  beautifully — at  least,  it  looks  very  pretty  on  pa- 
per, but  they  have  no  means  of  finding  out  whether  those 
schedules  are  lived  up  to  or  not.     Usually  they  are  not. 

The  majority  of  cost  accounting  systems  are  repre- 
sentative of  records  without  standards  with  the  result 
that  a  great  proportion  of  the  information  compiled  is 
meaningless  and  valueless,  as  the  data  obtained,  not 
being  shown  in  relation  to  any  standard  of  attainment, 
is  largely  without  significance. 

A  further  illustration  of  the  use  of  records  without 
standards  is  that  of  the  man  who  keeps  the  most  mi- 
nutely detailed  account  of  his  personal  expenditures,  but 
has  no  budget  to  work  to,  with  the  result  that  having 
no  definite  scheme  of  saving,  his  accounts  do  not  mate- 
rially aid  him  in  this  connection,  but  merely  provide 
him  with  the  sad  history  of  where  his  money  went. 

Numerous  illustrations  of  standards  combined  with 
records  present  themselves,  among  which  may  be  men- 
tioned: taximeters  which  show  the  actual  amount 
earned  figured  at  a  standard  rate  for  a  certain  distance; 
the  time  book  on  which  a  red  line  is  ruled  at  the  open- 
ing hour,  all  ])ersons  signing  above  the  red  line  being 
on  time  and  all  after  late;  or  the  recording  time  clock 
which  shows  in  printed  red  ink  figures  all  cases  of  tardy 
arrivals,  or  variations  from  standard.  The  budget  sys- 
tems of  finance  when  properly  carried  out  are  "perfect 
examples  of  the  effectiveness  of  combining  standards 
and  records,  the  standards  being  the  appropriations 
made  for  the  various  purposes  and  the  records  showing 
the  extent  to  which  the  actual  payments  made  conform 
to  these  standards. 

The  average  ofiftce  affords  an  illuminatmg  illustration 
of  operations  being  performed  with  neither  standards 
nor  records.  In  many  offices  those  in  charge  have  but 
the  vaguest  idea  of  the  volume  of  work  which  should 
be  performed  in  a  day  and  maintain  no  records  showing 
the  work  done  by  individuals  with  the  result  that  of- 
fice help  generally  is  notoriously  inefficient.  The  aver- 
age ofifice  employee  adjusts  his  pace  to  meet  the  im- 


mediate demands  upon  him  as  represented  by  the  work 
ahead.  The  writer  calls  to  mind  a  case  which  came  to 
his  experience  where,  in  a  seasonal  business,  the  sales 
in  three  months  of  the  year  aggregated  as  much  as  in 
the  remaining  nine  months,  yet  in  spite  of  the  very 
small  amount  of  work  requiring  to  be  performed  by  the 
bookkeepers  during  the  slack  months  they  appeared 
just  as  busy  as  during  the  heavy  shipping  season. 

The  application  of  the  principles  of  standards  to  cost 
accounting  necessitates  the  predetermination  of  costs — 
that  nothing  should  be  undertaken  without  its  cost  hav- 
ing been  calculated  in  advance.  It  changes  the  whole 
viewpoint  of  cost  accounting  from  retrospection  to 
prospection. 

Can  Costs  Be  PredeteRxMINed? 

The  argument  may  be  advanced  that  it  is  not  possible 
to  predetermine  costs,  particularly  in  jobbing  shops  and 
industries  manufacturing  a  non-standardized  product, 
but  any  doubts  that  the  writer  may  have  previously  had 
in  this  connection  were  dispelled  by  the  testimony  of 
Mr.  W.  B.  Ferguson,  who  in  his  valuable  book  "Es- 
timating the  Cost  of  Work"  demonstrates  the  feasibility 
of  predetermining  costs  in  so  difficult  a  class  of  work 
in  this  respect  as  that  of  ship  repairing. 

The  strongest  objection  to  this  method  of  cost  ac- 
counting will  probably  come  from  cost  accountant  lack- 
ing the  practical  experience  necessary  to  estimate  the 
cost  of  work,  but  as  previously  stated  it  is  not  the 
province  of  the  accountant  to  set  up  standards,  it  is 
primarilv  that  of  an  engineer  or  an  experienced  shop 
man  working  in  conjunction  with  the  accountant. 

Even  though  there  may  be  cases  where  sometimes  it  is 
difficult  to  obtain  a  very  accurate  estimate  of  the  cost 
of  doing  any  work  it  is  contended  that  any  estimate 
carefully  made  is  far  better  than  none  at  all.  It  at 
least  gives  some  incentive  to  work  to. 

In  cases  where  bids  are  made  for  contracts,  there  is 
no  argument  as  to  the  necessity  for  predetermining 
costs,  and  this  rule  applies  in  any  case  where  the  price 
is  made  in  advance.  The  cost-plus  system  is  a  make- 
shift, a  relic  of  the  days  when  costs  were  regarded  sole- 
ly in  the  retrospective  sense.  There  is  little  that  can 
be  said  in  its  favor  and  it  obviously  is  fundamentally  in- 
correct in  principle  as  offering  a  premium  for  incom- 
petency and  waste. 

Of  course,  to  some  extent  predetermined  costs  are 
used  in  all  manufacturing  concerns  of  any  magnitude, 
this  applying  particularly  to  plant  improvement  work 
where  it  is  the  usual  practice  to  make  an  appropriation 
based  upon  the  estimate  of  the  man  in  charge  of  the 
work,  .Any  plant  manager  can  testify  as  to  the  differ- 
ence in  the  manner  in  which  construction  work  will  be 
handled  when  there  is  a  definite  cost  figured  in  ad- 
vance and  the  engineer  in  charge  held  accountable  for 
keeping  to  the  figure  of  the  appropriation,  and  where 
there  is  no  standard  fixed  and  no  incentive  to  keep  the 
cost  to  any  definite  figure. 

This  principle  applied  to  all  work  performed  will  have 
the  same  effect  as  regards  economical  manufacturing. 
Instead  of  working  haphazardly  toward  more  or  less 
nebulous  ends,  in  a  concern  where  standard  costs  are 
used,  every  member  of  the  organization  will  be  provided 
with  definite  incentives,  responsibilities  and  records  of 
accomplishment. 

In  the  majority  of  standardized  industries  such  as 
that  of  the  manufacture  of  automobiles,  the  price  of 
the  article  to  be  sold  is  often  set  long  before  it  is  manu- 
factured in  sufficient  quantities  to  enable  compiled  de- 
tailed costs  to  be  a  guide  to  the  cost  under  quantity  pro- 
duction conditions.  Often  the  price  of  an  article  is  set 
immediatel}"  the  experimental  model  has  been  approved. 
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Standard  Costs  the  Fundamental  Improvement  Before  making  a  bid  for  this  work  the  cost  depart- 

The  writer  joins  issue  with  Mr.  Benjamin  A.  Frank-  '"/"!.  '^^'  ^''^'}  instructed  to  make  a  careful  estimate 

Hn   that  the  installation  of  adequate  methods  of   cost  r    *    r-^°jf,  °l  '"akmg  this  bolt  and  in  the  "Standard 

accounting  is   the  basic   and   fundamental    factory   im-  ,.     ^^™     ■'^°'''"  '"  ^o""  I  '^  ^^''"  ^e  seen  that  the 

provement.     The  introduction  of  a  system  of  standard  estimated  or  standard  cost  of  the  bolts  is  Si  1.079  per 

or  predetermined  costs  should,  in  the  writer's  opinion,  -^ousand    and,    therefore,    the    estimated    or    standard 

precede  the  introduction  of  scientific  management  in  the  l^™*?^^"  .^''^  contract  is  $1,921  a  thousand, 

shop,  such  as  in  the  installation  of  methods  of  planning  ,    1  his  diagram  illustrates  the  following  important  in- 

and  dispatching.     This  particularly  applies  to  those  or-  formation  obtained  by  the  use  of  standard  costs : 

ganizations  where  the  will  to  be'  efficient  is  not   fully  Manufacturing  efficiencies 

developed,    for   the   operation   of   a   cost   system   along  Current  costs 

the  lines  mentioned  will  of  itself  to  a  large  extent  force  °    sales 

upon  such  an  organization  the  necessity  for  adopting  Manufacturing  Efficiencies 

the  correct  viewpoint  and  scientific  management  meth-  ^t          1                  •          ^ 

ods  ■'^°^^'   '^"^   executive   of   a   concern   engaged   in    the 

Once  such  a  system  of  accounting  is  installed,  the  ^^'■'■>:'"g;  ^"t.of  a  contract  such  as  has  been  described 

work  of   the  efficiency  engineer  is  greatly   facilitated,  1  P^'marily  interested  in  knowing  the  extent  to  which 

and  he  can  then  introduce  his  changes  gradually  and  t'^e,  actual  costs  vary  from  the  standard  and  the  causes 

with  the  full  knowledge  that  the  accounting  system  will  ""derlying  these  variations.  All  of  his  plans  are  based 

at  all  times  enable  him  to  determine  the  extent  to  which  "P°"   '^   assuniption  that   he   is   going   to   realize   his 

his  work  is  successful.     The  substitution  of  the  scien-  .standard  of  profit  of  $1,921  per  thousand  and,  the  sell- 

tificallv   calculated   standards   of   the   engineer   for   the  '"?  P"^^  °^  *l'^  ^""^  '^?'"&  '^^^d'  ^'s  activities  will  be 

more  or  less  arbitrary   standards   previously   in    force  :°'^'-''  directed  to   keeping   the  manufacturing  cost   to 

will  present  no  particular  problem.                  '  "'^  standard  or  below  it.    The  variations  from  standard 

Just  as  electricity  is  a  standard  form  of  power  the  ^''^  t?^"?      *°  a  focus  on  the  Summarized  Manufactur- 

uses  of  which  are' universal  and   far-reaching,   so  are  '"f  Efbciency  Statement   (Form  A)    which  shows  the 

scientific  standards  of  operation  of  manifold  usefulness.  j^""f '    ^"^^  standard    expense   of    material,    labor   and 

In  brief,  standard  costs  serve  the  following:  burden,  and  the  increases  or  decreases  comparing  actual 

1.  The  foundation  for  setting  selling  prices.  ''°^}  ;''"?    standard    the    former   being   shown    in    red 

2.  The  incentive  to  manufacture  for  the  price  set.  ^"2.  ^he  latter  in  black. 

3.  A  gage  of  efficiency  in  manufacturing.  ,  Considering   this    statement    m   detail,   obviously   the 

4.  A  gage  of  selling  Efficiency.  ^      ^"•",    ]f'  will  strike  the  eye  of  the  executive  is 

5.  A  common  unit  of  measurement  so  that  all  cost  ^^^  l??  '"'^'  ^^"''^  ^''^"""If  ^'^^^  .^^e  actual  cost  of  the 
information  can  be  brought  to  a  focus.  ,'??"*!^  ^  operations  is  $2,816.30  in  excess  of  standard, 

By  their  scientific  employment  standard  costs  can  be  Y"}^   increase   analyzed   under   the    heads    of    material, 

made  to  give  results  not  possible  in  systems  where  they  '^^^°''  ^"^  ^"'"^^"  ^^'"g  ^^  follows: 

are  not  used.     For  instance,  in  a  concern  manufactur-  Material    $r,3950o 

ing  a  line  of  standard  machines  it  is  possible  to  adjust  Burden 211  00 

a  standard  cost  to  the  basis  of  actual  conditions  with  ' 

great  facility.  Total $2,816.30 

The  advantage  of  having  some  common  unit  of  com-  This  increased  cost  which  represents  8.7  per  cent,  of 

parison  for  cost  purposes  will  be  evident  to  any  manu-  standard  is  obviously  a  serious  matter  for  the  standard 

facturer  who  has  endeavored  to  bring  to  a  focus  the  profit,  on  which  the  executive  has  calculated,  represents 

information  presented  to  him  by  his  cost  department,  only  a  little  over  17  per  cent,  of  standard  cost,  so  that 

This  ideal  is  easily  realized,  of  course,  in  the  case  of  it  may  be  assumed  that  he  will  immediately  institute  a 

the  manufacturer  of  a  simple  product,  such  as  cement,  searching  enquiry  as  to  the  reasons  why  his  plans  have 

where  all  cost  data  are  naturally  given  in  relation  to  so  sadly  fallen  down,  so  that  prompt  steps  can  be  taken 

the  number  of  barrels  of  cement  manufactured — labor  to   eliminate   all   preventable   inefficiencies    and    reduce 

so  much  a  barrel,  repairs  so  much,  power  so  much  and  costs  as  nearly  as  possible  to  the  standard  adopted, 

material  so  much.     By  the  use  of  standard  costs,  how-  Following  the  same  process  as  the  executive  would 

ever,  the  cost  statement  of  a  manufacturer  of  a  line  com-  we  will  consider  each   item  of   cost  appearing  on  the 

prising  several   hundred  machines,  thousands  of  parts  .Summarized    Manufacturing    Efficiency    Statement   in- 

and  tens  of  thousands  of  operations  can  be  expressed  dividually  and  in  the  order  in  which  they  appear  on  the 

as  simply  as  those  of  the  cement  manufacturer,  all  costs  statement. 

being  shown  in  relation  to  a  common  unit  of  measure-  Material. — The  increased  cost  of  material  totalling  to 

ment,  namely,  the  dollar  of  standard  cost.  -""1.395  details  of  which  are  shown  on  the  Summarized 

^         ^               ^                  ^  Material  Report  (Form  C)  is  divisible  as  follows: 

Principles  ok  a  Cost  System   Based  on  Stand.^rds  ^^^  t„  p^i^^  fluctuations $1,125.00 

The  underlying  principles  of   a   system  of  cost  ac-  Due     to     fluctuations     in     use 

counting  based  upon  the  use  of  standards  may  best  be  ^    ciency  ^"°°° 

understood  by  considering  an  exceedingly  simple  illus-  Total  incrca.se                       $1  -jq-  00 

tration.     Accordingly,  in  Figure  3  is  shown  in  diagram  jhe  increased  cost  due  to  price 'fluctuations  is  made 

form  the  essential  features  of  a  system  of  cost  account-  i,p  35  follows- 

ing  to   meet   the  requirements   of  a  hypothetical   case,  n        .        r.  ■ 

■         .  ■   I    •,.  •                     1  ,t     ,                  f      ,   '  •                          1  1  ounds       Price         .\nioinif 

in  which  It  IS  assumed  that  a  maiuiiacturing  concern  has  .\rtual   cost   of  material   used 

accepted   a    contract    for    the   manufacture   of    several         in  month   1,125,000      $1.90      $21,375.00 

million  machine  bolts  at  a  price  of  $13  a  thousand.     It  Standard  cost  of  material  used 

is  further  assumed  for  the  sake  of  simplicity  that  the         in  month '''-^."oo        '-So        20,250.00 

business  in  question  is  confined  to  the  performance  of  i„crcase  of  actual  over  stand- 

ihis  contract.  ard    $.10        $1,125.00 
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FIG.    3.      DIAGRAM     lU.USTRATIXG    PRINXIPLES 


The  increased  cost  of  .610-inch  round  steel  of  $.10 
per  hundred  pounds  is  apparently  due  to  a  serious  error 
in  figuring  the  standard  cost  of  this  material  at  $1.80, 
for  the  Material  Account  (Form  B)  indicates  that  the 
actual  cost  of  the  material  received  during  the  month, 
per  hundred  pounds,  was  as  follows : 

Purchase  price  $i-75 

Freight  inward    .13 

Handling  expense 02 

$1.90 


The  material  presumably  having  been  bought  on  con- 
tract, the  freight  being  a  fixed  charge,  the  only  possi- 
bility of  reducing  this  loss  resulting  from  price  varia- 
tions would  be  as  regards  the  small  expense  of  han- 
dling. Here  obviously  it  would  be  desirable  to  adjust 
the  standard  cost  and  the  plans  based  thereon. 

The  increased  cost  of  material  due  to  the  quantities 
used  being  in  excess  of  standard  will  then  call  for  at- 
tention. This  increase  is  made  up  as  shown  on  the 
next  page,  as  follows : 
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.YSTEM    OF    STANDARD    OR    PREDETERMINED    COSTS 


Pounds       Price         Ainoiint 

Actual    material    consumption 

figured  at  standard  price...     i,i_'5,ooo       $1.80       $^0,^50.00 

Standard  material  consump- 
tion figured  at  standard 
price    1,110,000         1.80         ig,g8o.oo 


Increased  material  consump- 
tion figured  at  standard 
price    15,000       $1.80  $2/0.00 

The  standard  consumption  shown  above  is  obtained 
by  extending  the  standard  quantity  of  material  as  shown 
on  the  Standard  Cost  Card   (Form  I)   by  the  number 


of  bolts  cut  off  as  shown  on  the  Summarized  Material 

Report  as  follows : 

Standard  quantity  of  material  per   10,000 

bolts   3.700  pounds 

Standard   quantity   of   material   per   pro-  ^ 

duction  of  3,000,000  pieces    3.700  X  300 — 

1,110,000  pounds. 

lite  details  of  the  material  used  would  be  obtained 
from  the  detailed  material  recjuisitions  which  would 
.how  for  each  batch  of  parts  cut  the  material  actually 
used  and  the  standard.  From  these,  daily  reports  would 
be  made   for  the  executive  showing  the  extent  of  the 
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variations  between  actual  and  standard.  These  requisi- 
lions  would  be  analyzed  by  machines  so  that  inefficien- 
cies could  be  traced  to  individual  operators.  By  this 
means  the  manufacturing  executive  could  maintain  the 
closest  supervision  over  the  use  of  material. 

Labor. — The  total  increased  labor  cost  of  $210.30 
comparing  actual  with  standard,  as  shown  by  the  Sum- 
marized Manufacturing  Statement,  is  made  up  as  fol- 
lows : 

Increases   or  de.        Increases   or   de- 
creases    due     to       creases     due     to 
fluctuations       in       fluctuations       in 
Actual  .Standard    "■="«'  efficiency 

Operation  'expense        expense      Increase  Decrease  Increase  Decrease 

Cutoff....  $299.00  $300.00  $11.50                                 $12.50 

Head 2,349.00  2,349.00  $81.00     $81.00 

Point    ....  378.00  291.20  14.00                      72.80 

Thread   . . .  904.50  780.00  67.00                     57-50 

Totals  ....  $3,930.50  $3,720.20     $92.50     $81.00  $211.30     $12.50 

Net  increases  or  decreases..     $11.50  $198.80 

In  the  Summarized  Production  and  Payroll  Report 
shown  in  Form  D  is  illustrated  the  manner  in  which 
the  variations  in  labor  costs  are  determined.  The  stand- 
ard productive  hours  and  payroll  figures  are  obtained 
by  extending  the  standard  hours  and  amounts  as  shown 
on  the  Standard  Cost  Card  (Form  I)  by  the  production 
as  appearing  in  the  column  so  headed  on  the  Sum- 
marized Production  and  Payroll  Report  (Form  D). 
The  increases  and  decreases  in  the  cutting  department 
are  arrived  at  as  follows : 

Rate   per 
Hours       hour  .Nmount 

Standard 

Per  1,000  pieces  per  standard  cost 

card  (Form  I)      4         $0.25         $1.00 

Per  production  of  3,000,000  pieces 

(Form   C)    1200  0.25       300.00 

Actual 

Per  Form  D   1 150  0.26       299.00 

Increase 

Due  to  increase  in   rate   paid  per 

hour  I150  o.oi  11.50 

Decrease 

Due    to    increased    efficiency,    as 

coinpared  with  standard   50  0.25         12,50 

Net  decrease $1.00 

The  variations  in  labor  cost  for  the  other  depart- 
ments are  obtained  in  the  same  manner  as  illustrated 
above  for  the  cutting  department. 

The  importance  of  distinguishing  between  labor  cost 
variations  resulting  from  changes  in  the  rates  paid  per 
hour  and  those  due  to  variations  in  the  productive  effi- 
ciency of  the  operator  is  demonstrated  in  the  compari- 
son shown  above  for  the  heading  department,  where 
the  actual  cost  totals  the  same  as  the  standard  and  which 
ordinarily  would  be  passed  by,  whereas  the  saving  of 
$81  resulting  from  decreases  in  the  rate  per  hour  is  off- 
set by  the  decreased  efificiency  of  the  operators.  In  the 
illustration  given  it  is  assumed  that  the  burden  rate  per 
hour  of  the  cutting  department  is  $0.30  while  that  of  the 
operator  is  only  $0.25,  so  though  the  employment  of 
operators  inferior  to  standard  has  not  resulted  in  any 
direct  labor  loss  the  50  hours  taken  over  standard  repre- 
sent a  burden  loss  of  $15. 

Burden. — The  principles  underlying  the  distribution 
of  material  and  productive  labor  are  simple  and 
straight- forward  as  such  expenditures  can  be  directlv 
applied  to  the  operation  or  item  of  product  manufac- 
tured, accordingly  in  the  distribution  thereof  there  is 
little  difference  among  accountants  as  to  the  general 
rules  to  be  followed.  In  the  case  of  general  expense 
or  burden,  however,  it  is  not  possible  in  the  majority 
of  cases  to  trace  any  direct  relationship  between  the 


expenditure  and  the  individual  item  of  product,  and 
the  problem  of  providing  methods  whereby  each  article 
manufactured  will  be  charged  with  a  share  of  such  ex- 
penditures in  proportion  to  the  benefits  which  accrue  to 
it  therefrom  is  an  exceedingly  complex  one. 

In  the  earlier  days  of  manufacturing  when  little  ma- 
chinery was  employed  and  that  of  a  simple  character, 
the  cjuestion  of  proper  methods  of  burden  distribution 
was  of  relatively  minor  importance  as  the  burden  ex- 
pense represented  but  a  small  percentage  of  the  labor 
cost  involved  in  the  manufacture  of  an  article.  In 
these  days,  however,  of  machinery,  expensive  to  pur- 
chase and  costly  to  inaintain,  and  where  one  operator 
may  have  charge  of  six  or  more  machines  at  a  time, 
the  burden  cost  will  often  many  times  exceed  the  operat- 
ing payroll.  Accordingly  the  problem  of  burden  dis- 
tribution is  very  vital,  and  one  upon  the  successful  solu- 
tion of  which  the  prosperity  or  failure  of  a  busmess 
may  depend. 

In  spite  of  the  importance  of  proper  methods  of  bur- 
den distribution  there  are  still  found  manufacturers 
who  are  content  to  figure  the  burden  factor  in  their 
costs  on  some  such  crude  basis  as  by  adding  to  the 
labor  cost  of  the  article  the  same  percentage  which  the 
total  burden  bears  to  the  total  productive  labor  of  the 
plant,  regardless  of  the  fact  that  one  item  of  product 
may  involve  90  per  cent,  hand  work,  while  with  another 
the  same  percentage  of  work  would  be  performed  on 
expensive  automatic  machines.  Such  methods  have  un- 
doubtedl}-  been  the  basic  cause  underlying  the  failure 
of  many  a  manufactu'er  and  the  salvation  of  more 
fortunate,  but  no  less  incompetent  concerns,  has  proba- 
bly often  been  due  to  the  fact  that  their  competitors  were 
equally  ignorant  of  the  proper  way  in  which  to  figure 
the  actual  costs  of  production,  so  that  they  all  operated 
under  the  same  handicap. 

It  is  often  necessary  to  introduce  somewhat  elaborate 
methods  of  burden  distribution  if  even  approximately 
correct  costs  are  to  be  obtained.  As  an  instance  of  the 
importance  of  such  refinements  may  be  cited  a  case 
where  the  methods  employed  were  considerably  in  ad- 
vance of  those  followed  in  the  average  concern  and 
}  et  where  the  result  obtained  was  very  far  from  being 
correct.  Here  the  burden  was  carefully  analyzed  by 
departments  and  distributed  to  the  work  passing  through 
the  department  in  proportion  to  the  productive  labor 
expended  on  the  item  of  product.  With  a  view  to  test- 
ing the  accuracy  of  this  method  of  distribution,  a  study 
was  made  of  the  work  performed  on  some  automatic 
machines  as  compared  with  that  undertaken  on  a  sim- 
ple inachine  in  the  same  department,  the  burden  being 
distributed  on  a  uniform  basis  namely  as  a  percentage 
of  the  labor  cost  chargeable  to  the  job.  In  the  former 
case  there  were  several  expensive  machines  operated 
by  one  workman  with  an  assistant.  In  the  latter  there 
was  a  simple  inexpensive  machine  requiring  the  full 
attention  of  a  single  operator.  The  following  statement 
shows  in  comparative  form  the  more  important  distinc- 
tions between  the  conditions  attending  these  machines : 

AuTOiMATic  Machines  Simple  M.\chixe 

One   operator   with   an   as-  One  operator   for  one  ma- 

sistant  can  take  care  of  as  chine  with  a  daily  wage  of, 
many   as    six    machines   at   a  say,  $3.50 

time  and  figuring  the  payroll 
of  these  two  at  a  total  of  say 
$6  a  day  gives  a  productive 
labor  cost  per  machine  of  $1 
a  day 

Relatively    heavy    tool    ex-  Relatively    small    tool    ex- 

pense pense 

Relatively  expensive   main-  Relatively  low  maintenance 

tenance  of  machine  expense. 

High  power  consumption  Low  power  consumption 
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It  was  found  in  the  case  illustrated  above  that  the 
actual  operating  and  maintenance  expense  (other  than 
productive  labor)  per  day  on  the  automatic  machines 
was  at  least  three  times  as  great  as  on  the  simple  ma- 
chine so,  assuming  that  the  method  of  distribution  em- 
ployed to  result  correctly  as  regards  work  performed 
on  the  automatic  machines,  as  regards  the  work  done 
on  the  simple  machine  the  burden  charged  would  be 
ten  times  and  a  half  of  what  would  be  equitable.  This 
conclusion  is  arrived  at  as  follows : 

Assume  that  the  daily  cost  (otlier  than  productive  labor) 
of  operating  and  maintaining  the  automatic  machine  is  $3. 
The  daily  cost  of  operating  the  simple  machine  (which  as 
stated  above  is  one-third  of  the  automatic  machine)  is  there- 
fore $1. 

The  daily  productive  labor  cost  on  each  automatic  machine 
is  $1,  therefore  the  cost  of  $3  a  day  for  operating  and  main- 
taining the  machine  represents  300  per  cent,  of  the  productive 
labor  cost. 

On  this  basis  under  the  distribution  plan  employed,  the  daily 
burden  charge  to  work  performed  on  the  simple  machine 
would  be  300  per  cent,  of  the  daily  productive  labor  cost  of 
$3.50,  or  $10.50. 

But  as  stated  above  it  was  found  that  the  actual  burden 
chargeable  to  the  simple  machine  should  be  only  $1  a  day. 

Therefore,  assuming  that  the  method  of  burden  distribution 
adopted  is  correct  for  the  automatic  machines,  work  on  the 
simple  machine  is  charged  with  io^4  times  what  it  should  bear. 

The  above  is,  of  course,  an  extreme  but  not  unusual 
case  and  illustrates  the  danger  which  lies  in  using  aver- 
ages in  figuring  burden  in  a  plant  where  the  work  per- 
formed is  not  of  a  uniform  character. 

In  the  hypothetical  case  shown  in  Figure  3  there  is  a 
single  item  only  of  product  being  tnanufactured  to  which 
all  expenditures  must  ultimately  be  charged  and,  con- 
sidered from  the  basis  of  an  exposition  of  methods  of 
burden  distribution  to  meet  complex  conditions,  this 
illustration  is  imperfect  by  reason  of  excess  of  sim- 
plicity. Accordingly  a  description  of  methods  of  burden 
distribution  suitable  for  a  plant  manufacturing  an  ex- 
tensive and  varied  line  of  product  will  be  deferred  to 
later  installments  where  accounting  methods  to  meet 
such  requirements  will  be  fully  described. 

The  situation  reflected  in  Figure  3,  however,  lends  it- 
self admirably  to  illustrating  an  important  feature  in 
connection  with  burden  distribution,  which  in  the  main 
is  not  dealt  with  in  the  voluminous  literature  on  this 
subject.  As  was  previously  stated,  the  usual  cost  ac- 
counting horizon  is  limited  to  costs  to  the  exclusion  of 
causes,  the  work  of  the  cost  accounting  department  be- 
ing confined  to  a  distribution  of  actual  expenditures 
without  regard  to  their  relationship  to  standards.  Ac- 
cordingly, no  distinction  can  be  made  as  between  ex- 
penditures which  result  in  full  value  being  received  and 
those  which  in  large  measure  are  wasted  owing  to  in- 
competence and  inefficiency. 

In  realit}-,  the  usual  forms  of  cost  accounting  con- 
fine the  records  to  one  side  of  the  ledger,  very  complete 
and  elaborate  analyses  being  made  of  the  actual  ex- 
penditures representing  the  debit  side  of  the  account 
while  the  credit  side,  showing  the  value  of  the  services 
resulting  from  such  expenditures,  is  omitted  entirely. 
This  one-sided  form  of  accounting  shows  a  similar  lack 
of  appreciation  of  relative  values  to  that  displayed  by 
those  plant  superintendents  who  pay  a  great  deal  of 
attention  to  insuring  that  hy  no  possible  chance  can  an 
employee  be  paid  for  a  minute  more  than  the  time  he 
impends  on  the  premises,  but  in  the  main  overlook  the 
question  as  to  whether  from  the  emplo\er's  standpoint 
the  employee  is  profitably  engaged  during  the  period  for 
which  he  is  being  paid. 

It  is  a  somewhat  singular  fact  that  under  the  accepted 
methods  of  valuing  inxentories  at  cost,  it  is  |)erfectly 
proper  for  a  public  accountant  to  certify  as  to  the  ac- 


curacy of  the  inventor)-  item  on  the  balance  sheets  of 
two  concerns  next  door  to  one  another  and  manufactur- 
ing identical  products,  w^hile  owing  to  wasteful  and  in- 
efficient methods  the  cost  of  manufacture  of  one  is  20 
per  cent,  more  than  the  other,  so  that  as  regards  the 
inventory  item  at  least  it  may  be  stated  that  the  greater 
the  ine-fficicncy  tlie  more  valuable  the  asset.  Of  course 
no  auditor  would  accept  a  cost  valuation  in  excess  of 
selling  price  if  his  examination  disclosed  this  fact,  as  it 
doubtless  would,  but  within  liinits  the  statement  made  is 
correct. 

The  far-reaching  consequences  resulting  from  what 
Mr.  Polakov  calls  "this  fatal  misconception  of  what 
constitutes  the  cost  of  a  commodity"  are  ably  described 
in  a  recent  installment  of  that  writer's  articles  on  "Alas 
tering  Power  Production."^  It  is  beginning  to  be  realized 
that  the  wasteful  and  inefficient  manufacturer  is  not 
bis  own  enemy  solely,  but  that  of  his  employees  and  of 
the  community  at  large.  In  the  long  run  the  ultimate 
consumer  pays  for  all  inefficiencies  and  the  manufac- 
turer who  wastes  material  and  human  labor  is  to  this 
extent  contributing  to  the  high  cost  of  living,  and  has- 
tening the  day  of  the  exhaustion  of  natural  resources. 

The  obvious  solution  of  the  problem  is,  first,  the  de- 
termination of  the  necessary  or  standard  cost  of  inanu- 
facture  and,  second,  the  separation  of  expenditures  be- 
tween those  which  are  necessary  and  those  which  are 
the  result  of  inefficiencies.    As  Mr.  Polakov  states: 

An  accurate  knowledge  of  the  excess  of  expenses  over  the 
necessary  cost  of  production  leads  almost  inevitably  to  the 
discovery  of  means  for  eliminating  this  waste. 

A  somewhat  elementary  illustration  of  the  operation 
of  such  a  plan  is  given  in  Figure  3.  Reference  to  the 
Suminarized  Manufacturing  Statement  (Form  A),  al- 
ready referred  to  in  connection  with  material  and  labor, 
will  show  that  the  burden  expense  is  given  both  as 
regards  the  actual  amount  spent  and  the  standard,  as 
follows : 

Actual  burden    $10,019.50 

Standard    8,808.50 

Excess  cost   $1,211.00 

As  every  inanufacturer  knows,  the  burden  charge  to 
product  tends  to  vary  inversely  to  the  \olume  of  prod- 
uct, as  a  certain  proportion  of  the  expense  included  in 
burden  is  in  the  tiature  of  a  fixed  charge  not  varying 
with  the  production,  and  this  feature  of  buraen  costs  is 
the  underlying  cause  for  the  effort  made  by  manufac- 
turers to  decrease  costs  by  increasing  production.  In 
Figure  3,  therefore,  a  distinction  is  made  between  these 
fixed  charges  and  those  of  a  fluctuating  character,  the 
excess  of  total  actual  burden  over  standard  burden  being 
analyzed  as  follows: 
Fixed  charges : 

Increase  due  to  variations  in  expenditures $787.00 

Increase  due  to  variations  in  production 129.20 

Fluctuating  charges : 

Increase  due  to  variations  in  actual  expense  com- 
pared with  standard  expense 294.80 

Total   Increase    $1,211.00 

In  making  the  distinction  between  fixed  and  fluctuat- 
ing expenses  it  is  assumed  that  careful  estimates  were 
prepared  of  what  the  expenses  should  be  in  oi-der  to 
handle  the  estimated  production  of  3,000,000  bolts  per 
month.  A  certain  organization  would  be  required  to 
carry  along  this  contract  which  would  not  be  affected 
by  minor  variations  in  production,  this  also  applying  to 
rent,  insurance,  etc.,  and  such  expenditures  would  be 
included  under  the  head  of  fixed  charges.  The  ex- 
penditures coming  under  the  head  of  fluctuating  charges 
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would  be  such  items  as  tools,  machine  repairs  and  power 
which  would  tend  to  \ary  directl}-  with  the  production. 
Foremen,  carried  on  a  monthly  basis  in  this  case,  would 
be  considered  as  a  fixed  charge. 

As  was  indicated  previously  two  factors  would  enter 
into  variations  between  the  actual  and  standard  fi.xed 
charges,  those  resulting  from  the  actual  expenditures 
incurred  being  more  or  less  than  the  estimates  or  stand- 
ards and  those  due  to  the  production  being  at  variance 
'  from  the  standard  or  estimate  of  3,000,000  bolts  per 
month  in  all  departments.  The  effect  of  the  first  of 
these  factors  is  the  loss  of  $787  shown  above,  which 
amount  would,  of  course,  be  analyzed  by  classes  of  ex- 
pense so  that  the  increases  could  be  localized  and  steps 
taken  to  eliminate  them  in  future  statements.  As  re- 
gards the  second  factor,  reference  to  Form  D  on  b'igure 
3  will  show  that  whilst  the  standard  production  was 
realized  in  the  cut-off  department,  the  production  of 
the  heading,  pointing  and  threading  departments  was 
100,000,  200,000  and  400,000  short  of  the  standard,  re- 
spectively. This  results  in  the  expenses  requiring  to  be 
absorbed  by  a  smaller  production  than  was  estimated, 
or  an  increased  cost  as  compared  with  standard  of 
$129.20.  The  remedy  for  the  plant  manager  to  apply 
in  order  to  eliminate  this  item  of  increase  on  the  suc- 
ceeding Manufacturing  Efficiency  Statement  is  obvious. 

In  the  standard  cost  (Form  I)  burden  is  figured  on 
the  basis  of  a  certain  number  of  standard  hours  at  a 
.'•tandard  rate  per  hour.  For  instance,  the  standard  bur- 
den cost  for  the  heading  department  per  10,000  bolts  is 
$13.50,  obtained  by  extending  27  standard  hours  at  a 
standard  rate  per  hour  of  $0.50. 

This  standard  rate  of  $0.50  is  divisible  into: 

Fixed  charges  $0.03  per  hour 

Fluctuating  charges    0.47  per  hour 

The  method  employed  in  ascertaining  variations  be- 
tween actual  and  standard  burden  is  illustrated  in  Form 
E  on  Figure  3,  the  variations  being  figured  as  follows : 
Fixed  Ch.\K(jes  : 

Estimated   monthly   expense    for   handling 

contract  of  3,000,000  bolts  (See  Form  J) .  .  $243.00 
Actual  expense  for  month   (Form  E')....     J50.00 

Increase  due  tu  fluctuations  in  expense...  $7.00 

Standard  hours  on  basis  of  3,000,000  bolts 

per  month    (  Form  J  ) 8,100 

Standard   hours   earned   on   production   of 

-',900,000  bolts    (  Form   E ) 7,830 

Decrease  in  standard  hours 270 

Standard  rate  per  hour $0.03 

Increase  due  to  production  being  less  than 

standard   $8. 10 

Fluctu.\ting  Charges  : 

Actual  expense  for  month  (  Form  E ) $3,962.00 

Standard  expense  for  month  7,830  standard 

hours  at  standard  rate  of  $0.47  per  hour  3,680.10 

Increase  comparing  actual  with  standard..  $281.90 

Total   Increase    $297,00 

Current  Costs 

In  "Cost  Reports  for  E.xecutives"  Mr.  H.  A.  Franklin 
makes  the  following  statement : 

This  variation  of  the  cost  of  the  same  article  at  different 
times  constitutes  the  important  point,  not  only  in  the  proper 
understanding,  but  in  the  appreciation  of  costs.  The  ability 
to  master  this  point  and  to  figure  estimates  or  predictions  of 
cost  from  a  standard  tinder  Z'aryin:^  conditions  gauges  the  com- 
prehension or  tbc  meaning  and  value  of  practical  costs. 

In  Form  F  on  Figure  3  is  illustrated  the  method  by 
which  current  costs  can  be  obtained  by  adjusting  the 
standard  cost  to  the  basis  of  current  conditions  by  the 
use    of    the    ratios    of    actual    to    standard    cost    as 


appearing     on     the     Inventory     Account     (Form     Hj. 

In  Form  II  the  adjustment  factors  for  labor  and 
burden  are  taken  in  total  instead  of  by  individual  opera- 
tions, a  slightly  different  result  being  obtained  by  figur- 
ing the  adjustments  by  the  factors  for  the  different  de- 
partments. This  is  drawn  attention  to  at  this  point  in 
order  to  emphasize  the  fact  that  all  costs  must  be  more 
or  less  approximate  however  elaborate  the  methods  of 
distribution  may  be,  and  in  many  cases  time  can  safely 
be  saved  by  using  averages  in  place  of  detailed  figuring, 
especially  in  the  event  that  the  figures  used  cover  a 
period  of  several  months  so  that  variations  in  work  in 
progress  at  the  commencement  of  the  period  and  the 
close  are  so  small  as  to  very  little  affect  the  final  re- 
sult. Of  course,  in  a  case  such  as  that  illustrated  in 
Figure  3,  where  one  very  simple  product  is  manufac- 
tured the  figuring  of  each  operation  by  its  individual 
adjustment  factors  would  be  a  matter  of  small  mo- 
ment, but  in  a  case  where  it  is  necessary  to  adjust  the 
standard  cost  of  a  machine  which  embodies  a  thousand 
or  more  parts  such  a  proposition  would  involve  a  great 
deal  of  detailed  work.  With  a  properly  designed  sys 
tem,  however,  standard  costs  can  be  easily  and  safely 
adjusted  by  the  use  of  very  few  adjustment  factors. 

Standard  costs  can  be  used  not  only  as  a  basis  to 
figure  costs  under  current  conditions  but  also,  as  Mr. 
Franklin  suggests,  as  a  foundation  on  which  to  make 
estimates  or  predictions  of  costs.  In  this  connection  it 
should  be  noted  that  to  obtain  the  fullest  value  from 
the  use  of  standard  costs  calls  for  the  exercise  of  the 
facultv  of  imagination  on  the  part  of  the  cost  account- 
ant. The  ability  to  make  intelligent  forecasts  will  be 
an  essential  cjualification  of  the  cost  accountant  of  the 
future,  and  the  demand  which  will  come  for  a  wider 
range  of  ability  on  the  part,  of  the  cost  accountant  can- 
not fail  to  result  in  the  importance  of  his  position  be- 
ing recognized,  and  its  status  raised  from  its  present 
rather  low  point  to  one  commensurate  with  the  essential 
character  of  the  functions  it  performs. 

Cost  of  Sales 

The  method  illustrated  in  Figure  3  (Form  G)  for 
ascertaining  the  cost  of  sales  (or  more  properly  of  ship- 
ments) is  the  same  as  that  previously  described  for 
figuring  current  costs,  the  standard  cost  being  adjusted 
to  the  basis  of  actual  conditions  by  the  use  of  the  ratios 
of  actual  to  standard  as  appearing  on  the  Inventory  Ac- 
count (Form  H).  Reference  to  Form  G  will  show 
that  the  number  of  bolts  shipped  was  2,000,000,  com- 
parison between  the  standard  and  actual  cost  of  these 
bolts  being  as  follows : 

.Actual  cost  Standard  cost  Increased  cost 

Total           Per  Total           Per  Total       Per 

10,000  10.000  10,000 

Material   $14,252.40     $71.26  $13,320.00      $66.60  $932.40    $4.66 

Labor   ..       2,775.17        13.88  2,628.00        13.14  147.17        .74 

Burden  .       7,066.98       3S.33  6,210.00       3105  856.98      4.28 

Totals    .  $24,094.55    $120.47     $22,158.00   $110.79   $1,936.55     $9.68 
Comparison   of   the   standard   and   actual    profits   on 
-ales  is  as   follows: 


.\ctual 


Total 


Standard 
Total 


Increase  or 
decrease* 
Per  Total  Per  Total         Per 

10,000  10,000  10,000 

Sales..    $26,000.00   $130.00  $26,000.00    $130.00    

Cost  of 
sales.     24,094.55      120.47      22,158.00       no.79   $1,936.55     $9.68 


Xel 
profit.     $1,905.45 


$9-53      $3,842.00      $19.21    $1,936.55* 
(To  be  continued.) 
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By  Walter  N.  Polakov 


This  is  the  final  installment  of  Mr.  Polakov's  series 
dealing  with  the  management  of  power  plants  and  the 
control  of  power  production.  It  takes  up  the  impor- 
tant matter  of  economical  production,  the  consen'ation 
of  labor  and  the  saz'ing  of  fuel  and  supplies,  all  in  re- 
lation to  their  inAuence  upon  the  cost  of  current  and 
the  rate  at  which  it  is  sold.  In  closing  the  author  pre- 
sents a  powerful  plea  for  economic  preparedness  to 
meet  the  conditions  of  the  days  of  peace. 

Mr.  Walter  N.  Polakov  is  a  consulting  engineer  spe- 
cializing in  the  management  of  power  plants.     He  was 

THE  success  or  failure  in  mastering  production 
determines  the  future  of  Society,  rise  and  fall 
of  nations,  the  form,  order  and  ideals  of  our  re- 
lations. Upon  those  who  are  called  to  organize,  plan, 
direct  and  control  production,  depends  whether  waste- 
fulness, idleness  and  friction  shall  ruin  the  regime  here- 
tofore supporting  such  a  state  of  affairs,  or  emciency, 
industry  and  cooperation  lead  us  to  a  higher  form  of 
social  order. 

Which  way  will  be  chosen  in  this  or  that  case  is  not 
a  matter  of  free  choice,  but  an  inevitable  resultant  of 
an  interplay  of  a  large  number  of  social  and  economic 
forces.  Those  \\ho  are  clearly  gaining  in  the  game  of 
destruction  of  natural  resources,  benefiting  by  idleness 
and  unable  to  foresee  the  outcome  of  the  dissipation  of 
human  resources  through  a  low  standard  of  life  and  its 
corresponding  ills — will,  by  the  sheer  logic  of  facts 
cling  to  and  support  privileges  and  competition.  So 
long  as  the  mastering  of  production  rests  in  their  hands, 
it  is  not  the  fact  of  the  destruction  of  natural  and  hu- 
man resources,  but  the  figures  of  the  ledger  account  that 
determine  their  attitude  toward  the  conservation  of  life, 
fuel,  materials  and  time. 

Their  mode  of  action  cannot  be  other  than  arbitrary. 
as  it  comes  from  within  being  born  by  individual  desire 
for  profit,  aggrandizement  and  unperturbed — "aprc.<;  moi 
le  deluge." 

Again,  those  industrial  leaders  who  have  enough 
foresight,  either  intutitive  or  based  on  a  study  of  eco- 
nomic facts  and  tendencies,  to  get  a  clear  vision  of 
the  coming  "deluge,"  who  for  reasons  of  immediate 
patriotism  or  in  anticipation  of  future  advantages,  are 
readv  to  denounce  the  unrestrained  scramble  for  indi- 
vidual gain  at  whosoever  and  whatever  expense,  come 
out  strongl}-  in  favor  of  cooperation  and  the  abolition 
of  special  privileges,  and  wisely  practice  efficiency  on  a 
plan  broader  than  any  one  plant,  any  one  branch  of  in- 
dustry or  even  any  one  state.  Their  method  of  mas- 
tering the  production  is  thus  permeated  by  the  demo- 
cratic spirit — since  it  is  guided  from  without  and  based 
on  facts  forming  the  foundation  of  the  economic  struc- 
ture of  society — cooperation. 

Conservation  of  M.an's  Ekfort.s 
The  manager,  management  engineer  or  whatever 
name  may  be  used  has  to  formulate  the  policy  of  mas- 
tering production,  consi.ttent  zvith  the  fundamental  prin- 
ciples or  natural  lazvs  of  social  development,  as  oj)- 
posed  to  mere  conformity  with  his  personal  view  or 
fancy  as  to  righteousness,  legality,  tradition,  or  what 
not. 


educated  abroad,  held  a  position  of  shop  superintendent 
and  chief  engineer  in  Russia  and  was  also  instructor 
and  consulting  engineer  to  the  Naval  Academy  at  Baku. 
After  coming  to  this  country,  and  prior  to  taking  up 
his  own  practice,  he  became  a  consulting  engineer  to 
the  Board  of  Estimate  and  Apportionment  for  the  City 
of  A'ew  York,  then  consulting  engineer  for  the  Penn 
Central  Light  &  Power  Company  and  later  on  was 
superintendent  of  electric  power  of  the  New  York, 
Kcw  Haven  &  Hartford  Railroad  Company.  He  is  now 
dez'oting  himself  to  private  practice. 

As  the  word  itself  indicates,  management's  function 
is  the  coordination  of  men's  efforts,  and  as  such  it 
involves : 

1.  Best  procurable  living  conditions. 

2.  Highest  degree  of  hygiene. 
3-  Broad  education. 

4.  Vocational  fitting. 

5.  Study  of  science  involved  in  industrial  process. 

6.  Acquiring  skill  in  operations. 

7.  Fixing  the  useful  habits. 

8.  Making  work  fascinating. 

9.  Minimizing  dangerous  and  manual  labor. 
ID.  Increasing  production  per  time  unit. 

11.  Minimizing  working  hours. 

12.  Providing  productive  relaxation. 

When  these  elemental  requirements  are  complied 
with,  the  complex  requisite  of  industrial  economics 
maximum  production  with  minimum  effort — is  fulfilled. 

In  the  course  of  the  preceding  installments  on  the 
mastering  of  power  production  we  have  tried  to  show 
by  the  examples  of  one  particular  branch  of  production, 
even  though  the  manufacture  of  power  is  and  always 
was  preeminently  the  domain  of  engineers,  how  con- 
siderable is  the  waste  caused  by  uncoordinated,  arbi- 
trary ruling  on  managerial  problems.  We  have  re- 
stricted the  scope  of  the  discussion  within  the  walls  of 
power  stations,  formulating  and  illustrating  sound  prin- 
ciples of  management  guided  b_\'  studies  of  facts  and 
animated  by  a  desire  to  apply  the  knowledge  for  the 
benefit  of  all,  not  for  a  few.  Difference  of  opinions 
has  no  room  where  facts  are  established  and  experi- 
mentally proven.  Similarly,  no  conflict  of  interests  may 
be  expected  wherever  the  welfare  of  all  is  supreme; 
hence  the  fullest  cooperation  may  be  expected  in  an  es- 
tablishment conducted  along  these  lines. 

Any  system  of  management  upon  final  analysis  ap- 
pears to  be  merely  a  mechanism.  Like  all  such,  good 
use  or  poor  use  may  be  made  of  it;  like  any  tool  it 
may  be  applied  to  a  right  or  wrong  purpose,  and  so 
long  as  "scientific  management"  or  any  other  form  of 
management  is  ajiplied  merely  as  a  panacea  for  boost- 
ing dividends,  it  not  onl_\-  falls  short  of  accomplishing 
its  social  function,  but  on  the  contrary,  creates  friction 
and  further  antagonizes  the  interests  of  the  benefited 
and  benefactors.  Yet  no  definite  aim  can  be  achieved 
without  proper  mechani.sm  and  the  scientific  method  of 
controlling  i)roduclion  seems  to  be  particularly  and  ad- 
mirabl\-  fitting  to  the  aim  of  social  mutuality  of  the 
coming  industrial  democracy.  What  we  mean  here  as 
a  mechanism  is,  of  course,  not  an  agglomeration  of 
short  cuts,  stunts  and  universal   remedies  for  this  or 
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that  industrial  ill  and  waste,  but  an  organically  whole 
philosophy  of  industrial  cooperation  for  production 
carried  forward  for  the  common  good.  Real  mastery  of 
production  presupposes  a  profound  knowledge  of  the 
involved  science  and  technical  experience,  but  it  can- 
not be  practiced  successfully  in  an  arbitrary,  dogmatic 
fashion.  No  authority  of  those  directing  production 
is  capable  of  justifying  the  issue  of  an  instruction,  call- 
ing for  dilution  of  acid  by  adding  water,  yet  in  dealing 
with  human  relations,  orders  sometimes  unhesitatingly 
are  issued  and  enforced  that  are  fraught  with  equally 
dangerous  consequences. 
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FIG.   42.      CHART   SHOWING  COAL  USED   AND   ALLOWED 

The  conservation  of  fuel  cannot  be  brought  about  by 
orders  and  appeals,  nor  by  compulsory  or  voluntary 
installations  of  fuel  saving  devices  and  improved  ma- 
chiner}-.  The  desire  to  save  fuel  on  the  part  of  those 
who  actually  use  it  is  insufficient,  unless  supported  by  a 
knowledge  superior  to  the  one  prevailing.  Special 
care  and  attention  and  extra  efforts  are  capable  of 
producing  little  unless  means  are  provided  to  watch  the 
results,  yet  a  monthly  compilation  of  statistics  in  a  cen- 
tralized bureau  does  not  show  "why"  to  those  causing 
the  waste  through  ignorance,  fatigue  or  managerial  han- 
dicaps. Moreover,  long  working  hours,  low  wages,  the 
employment  of  untrained  men,  low  intelligence,  negro 
help,  etc.,  must  be  done  away  with  before  fuel  conser- 
vation can  be  seriously  attempted.  Similarly,  all  the 
coal  saving  devices  and  appliances  may  produce  results 
only  if  properly  used,  while  if  neglected,  misused  or 
abused,  they  cause  a  direct  harm  by  wasting  labor  and 
material  for  the  -manufacture  of  something  that  is  not 
properly  put  to  work.  Automatic  equipment  and  ap- 
paratus are,  in  fact,  frequently  worse  than  none,  since 
dependance  on  their  work  and  regulation  promotes  a 
sense  of  security  and  care-free  spirit  with  a  common 
consequence  of  additional  losses  "coming  and  going" 
with  each  variation  of  furnace  and  load  conditions, 
while,  again,  an  endless  number  of  examples  proves  the 
superiority  of  intelligent  manual  regulation.  All  this, 
of  course,  applies  only  to  the  average  cases  and  does 
not  imply  the  abnegation  of  intrinsic  values  of  such 
devices  and  improvements,  which  simply  fail  to  serve 
incompetent  users.  Any  national  campaign  for  fuel 
conservation  will  fall  short  of  desirable  results  unless 
every  individual  plant  cooperates  with  the  fuel  admin- 
istration, actually  and  not  in  form  cvnly. 

A  Man.xger's  Questionn.mre 
Let  every  plant  owner  or  manager   frankl\'   an^^ver 
to  himself   the   few    following  questions   and   then   act 
accordingly : 

1.  How  many  pounds  of  steam  or  kilowatt  hours 
are  produced  actually  with  one  pound  of  coal  on  the 
annual  or  monthly  average? 

2.  How  many  pounds  of  steam  or  kilowatt  hours  is 
one  pound  of  fuel  capable  of  producing  in  the  existing 
equiiiment  ? 

3.    To  what  is  this  shortage  due? 


4.  What  does  this  loss  amount  to  per  year?     (In 
dollars  to  the  plant  and  in  tons  to  the  country.) 

5.  Do    the   employees    know    how   better   to    utilize 
fuel  ? 

6.  Are  they  willing  to  learn? 

7.  Who  can  show  them  and  help  them? 

8.  Is  all  the  steam  generated  productively  used? 

9.  Is  all  the  power  generated  productively  used? 
10.  May  the  purchase  or  sale  of  power  improve  the 

fuel  economy? 

Such  a  questionnaire  may  be  elaborated  extensively 
but  in  a  predominating  majority  of  cases  no  answer  to 
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FIG.    4.^.       PROPORTION    OF    COAL    BURNEr    TO    THAT    ALLOTTED 

the  first  question  is  to  be  had,  and  whenever  this  is  the 
case,  the  efficiency  of  boiler  operation  generally  is  in  the 
neighborhood  of  50  per  cent,  and  the  fuel  losses  are 
likely  over  30  per  cent. 

A  few  charts  (Figures  42  to  44)  show  conditions  as 
found  in  a  number  of  power  plants,  both  industrial  and 
public  utilities,  many  of  which  for  a  long  time  enjoyed 
the  blessed  ignorance  as  to  real  conditions. 

The    Connecticut    Committee    on    Fuel    Conservation 
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FIG.    44.      TYPICAL   COAL   CHART   OF    EFFICIENT    PLANT 

does  not  hesitate  to  remind  that  "it  practically  amounts 
to  TREASON  to  waste  coal  at  this  time,"  yet  without 
cooperation  between  plant  management  and  fuel  ad- 
ministration no  better  results  ma}-  be  expected  than 
from  an  army  .vhere  every  soldier  feels  at  liberty  to 
carry  or  not  the  plans  of  the  general  staflf.  Every  plant 
consuming  a  large  amount  of  fuel  should  keep  a  daily 
fuel  chart  showing  in  "black"  the  amount  of  fuel  suf- 
ficient for  the  productive  work  done  and  extend  the 
line  in  "red"  to  show  the  total  actually  consumed.  In 
other  words,  the  black  line  representing  the  task  and 
the  red  representing  the  waste,  tell  the  story  at  a  glance. 
Unbiased  and  competent  investigators,  after  due  tests 
and  studies,  can  correctly  determine  for  each  plant 
under  observation  what  amount  of  coal  is  a  reasonable 
allotment. 

For  instance:  plant  .\  generates  electric  power  for 
sale  and  with  the  equipment  it  has  and  character  of 
load  it  handles,  16  pounds  of  steam  per  i  k.w.  hr.  is  rea- 
sonable, while  steam  may  be  generated  at  a  ratio  of  8 
pounds  per  i  pound  of  coal.  Thus  this  plant's  allot- 
ment would  be  2  pounds  of  coal  per  i  k.w.  hr.  on  a  day 
when    300,000   k.w.    hr.    were   generated,    and   600,000 
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pounds  of  coal  would  be  the  permissible  quantit\',  yet 
actually  930,000  pounds  were  burned. 

Plant  B  furnishes  steam  to  a  factory  for  a  variety 
of  purposes  and  can  produce  9.2  pounds  of  steam  per 

DISTRIBUTION   OF    ADDITIONAL    DEMANDS    FOR    ELECTRICAL  ENERGY    I9ia-I919 
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I  pound  of  coal.  On  a  day  when  550,000  pounds  of 
steam  were  consumed  60,000  pounds  of  coal  should 
have  been  enough,  while  actually  77,000  pounds  were 
used. 

Such  records,  totalized  by  weeks  and  months,  tell  the 
story  of  progress  made,  stimulate  cocioperation  and 
cases  of  glaring  wastefulness  may  be  promptly  inves- 


FIC.  46.      COMPARISON   OF  COSTS  OF  CENTR.\L   ST.iiTIOX    AND   ISOLATED 
PLANT   SERVICE 


tigated  and  e.\[)ert  assistance  summoned.  The  princijile 
suggested  to  the  United  States  Fuel  Administration  at 
the  last  annual  meeting  of  American  Societv  of  Mechan- 


ical Engineers'  is  to  abolish  the  privilege  to  waste  fuel 
in  inefficiently  conducted  plants,  by  giving  priority  in 
coal  deliveries  to  those  that  prove  that  they  do  use  it 
efficiently.  This  principle  is  now  taking  a  definite  form 
of  rating  plants  into  five  classes  and  the  needlessly 
wasteful  ones  would  be  the  last  to  draw  upon  the  avail- 
able supply  of  fuel. 

Now,  suppose  that  the  most  e.xtravaganth-  wasteful 
plant  furnishes  power  for  the  most  needed  public  pur- 
pose, transportation  or  manufacture  of  an  imortant 
commodity.  To  leave  it  without  fuel  supply  may 
amount  to  a  calamity;  to  leave  it  alone  because  of  the 
importance  of  its  function  means  to  protect  waste,  in- 
competency or  what  not.  The  autocratic  waj'  would  be 
to  choose  between  the  two  and  thus  cause  public  loss 
to  the  country  one  way  or  another;  as  opposed  to  this, 
a  true  democratic  way  is  to  offer  cooperation,  "call  for 
a  doctor"  as  the  case  may  be  and  as  excessive  "red"  on 
the  charts  clearly  indicate.  A  study  of  the  causes  of 
inefficiency  discloses  a  more  economical  way  to  manage 
the  plant  and  the  plant  should  have  the  benefit  of  such 
disclosure.  If  the  management  is  unwilling  or  unable 
to  do  better,  it  is  not  a  remedy  to  close  the  plant  and 
thus  reduce  the  productive  capacity  of  the  country. 
The  selection  of  more  competent  management  is  in  such 
extreme  cases  a  solution  capable  of  satisfying  both 
fuel  conservation  and  unhampered  production. 

Bill   to    Turx    Power    St.\tioxs    Over    to 
THE  President 

Realization  of  the  fact  that  a  large  majority 
of  our  public  utility  plants  are  running  waste- 
full\'  caused  the  preparation  of  a  bill  giving 
to  the  President  the  authority  to  acquire,  con- 
trol, build,  and  operate  steam  and  hydro-elec- 
tric plants  and  so  forth.  If  this  is  to  become 
a  law  it  would  serve  as  a  step  toward  the 
nationalization  of  the  power 'industry  which, 
if  consistently  carried  out,  is  but  a  higher  form 
of  cooperation.  We  never  heard  of  post- 
masters advertising  to  boost  the  sale  of  post- 
age stamps  in  Brooklyn  to  take  away  business 
from  New  York,  or  of  the  Railway  Adminis- 
tration soliciting  patronage,  yet  we  were  in 
the  habit  of  doing  those  things  regarding  light 
and  power  and  other  commodities  at  the  ex- 
pense not  only  of  the  consumers,  but  of  the 
country  at  large,  since  the  productive  man- 
power of  solicitors,  advertisers,  printers,  paper 
and  ink  makers,  etc.,  is  diverted  to  occupations 
the  necessity  of  which  is  created  merely  by  a 
competitive,  destructive  system  of  ownership. 

The  secret  of  the  situation  lies  evidently  in 
the  fact  that  the  production  was  carried  out 
not  to  satisfy  wants  and  needs,  but  to  make 
profit.  When  the  requirements  created  by  war 
overtook  the  productive  ability,  there  was 
nothing  left  to  the  salesmen  but  to  apply  their 
energy  to  some  other  activity,  and  the  govern- 
ment took  heed  to  the  iron  logic  of  facts  by 
wiping  out  the  middlemen's  commission  on 
railroad  and  some  other  supplies.  Carefully 
compiled  statistics  and  graphical  representa- 
tion showing  the  requirements  for  certain 
commodities  and  progress  in  their  production 
are  gradually  taking  the  place  of  the  anarchy 
that  reigned  supreme  in  throwing  on  the  market 
unregulated  output  at  haphazard  intervals.    The  output  of 
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steel,  brass,  bed-steads,  ships,  wlieat 
flour,  electrical  energy,  is  regulated  by 
demand   forcasts.    (See   Figure  45.) 

Isolated  and  Central   Station 
Controversy 

The  unorganized  competitive  sys- 
tem was  lacking  the  first  prerequisite, 
a  mechanism  for  cooperative  coor- 
dination of  production.  Gantt's 
charts  blaze  the  way.  Yet  the  idea 
of  cooperation  was  neither  unknown 
nor  inoperative.  Socialists  preached 
it,  big  trusts  practiced  it.  But  a 
process  of  such  gigantic,  sweeping 
nature  is  slow  by  necessity;  to  be 
specific  within  our  topic — we  are 
still  watching  the  fight  between  cen- 
tral stations  and  isolated  plants;  we 
still  see  electric  railways  serving  cen- 
tral stations'  interests ;  we  have  not 
learned  as  yet  how  to  shake  off  the 
spell  of  the  "devil  taking  the  hind- 
most" but  we  were  forced  to  take  the 
new  road  before  some  of  us  realized 
where  it  leads  to. 

The  old  controversy  between  the 
isolated  and  central  stations  is  not  a 
conflict  between  the  antiquated,  in- 
efficient mode  of  production  and  the 
modern,  large-scale  economical  pro- 
ductive management,  as  some  tried 
to  represent  it.  The  antagonism  was 
almost  exclusively  the  desire  on  the 
part  of  the  central  stations  to  secure 
for  themselves  the  benefits  of  a  bet- 
ter diversity  factor  and  to  extend  the 
market.  In  the  race  for  this  goal, 
much  effort  was  exerted  to  obscure 
the  value  of  exhaust  steam  which  as  a  by-product  of 
isolated  plants  furnishes  heating  and  steam  for  processes 
in  many  cases,  whereas  if  electric  energy  were  pur- 
chased, it  would  require  practically  the  same  amount  of 
fuel  and  the  same  expenses  to  generate  steam  without 
getting  mechanical  or  electrical  power  from  engines  re- 
placed by  reducing  valves.  Moreover,  the  propositions 
made  from  time  to  time  by  engineers  to  combine  the  op- 
eration of  central  and  isolated  plants  were  hotly  battled 
down,  though  by  taking  central  plant  service  during  the 
seasons  when  exhaust  steam  would  go  to  waste,  and 
operating  isolated  plants  when  steam  is  to  be  generated 
anyway,  the  central  stations  would  get  a  benefit  of  such 
cooperation,  reducing  idle  overhead  charges  in  summer 
months  and  dropping  of?  extra  load  during  the  winter 
peaks,  while  the  isolated  plants  would  save  a  large 
quantity  of  fuel  for  the  country.  Fuel  conservation,  in- 
creased capacity  of  public  utility  plants  for  industrial 
purposes,  and  other  advantages  might  have  been  derived 
from  a  careful  study  of  such  and  similar  individual 
cases.  On  the  other  hand  careless,  incompetent  operation 
and  maintenance  of  many  isolated  plants  is  so  glaring 
(chiefly  due  to  the  lack  of  understanding  and  interest 
on  the  part  of  their  owners  engaged  in  quite  different 
pursuits)  that  it  takes  little  cunning  on  the  part  of 
solicitors  of  new  business  to  present  convincing  figures 
of  momentary  advantages  of  central  station  service 
over  slip-shod  mismanagement  of  some  isolated  plants. 

Figure  46  illustrates  a  typical  case  where  tempting 
rates  of  purchased  power  would  have  meant  a  serious 
loss  to  the  isolated  plant  if  the  central  station  service 
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FIG.   47.      GR.APHIC   ANALYSIS   OF   CONTR.'VCT   TERMS 

was  contracted.  Instead  of  that,  the  owners  of  the  iso- 
lated plant  i)ut  their  own  plant  in  order,  saving  much 
coal  and  more  in  self-respect,  proving  themselves  to  be 
capable  of  managing  their  own  undertaking.  A  typical 
example  of  the  adjustment  of  rates  to  the  terms  of  a 
contract  for  purchase  of  electrical  energy  is  analyzed 
graphically  in  Figure  47.  The  much  heralded  reduc- 
tion of  rates  with  increased  consumption  does  not  make 
itself  manifest  in  this  case.  The  once  famous  practice 
of  discrimination  between  small  and  large  customers  of 
|)ublic  utilities,  whereby  the  brunt  of  financial  obligation 
of  the  company  falls  on  residential  and  small  custom- 
ers, whereas  the  large  industrial  consumers  get  the 
energy  more  nearly  at  cost,  has  many  reasons  advanced 
both  pro  and  contra:  but  the  fact  that  while  about  5  k.w. 
demand  of  the  residential  consumer  requires  only  one 
k.w.  capacity  at  the  plant,  whereas  5  k.w.  demand  of  the 
industrial  consumer  calls  for  3  k.w.  in  the  plant,  due  to 
different  diversity  factors,  is  generally  carefully  ob- 
scured by  all  kinds  of  side  issues.  It  is  plain,  neverthe- 
less that  in  one  case  the  financial  obligations  of  the 
utility  company's  plant  are  six  times  as  large  per  unit  of 
energy  sold,  as  in  another.  Similar  relations  exist  in  the 
carrying  capacity  of  lines  and  conduits. 

Suggestions  have  been  made  at  dift'erent  times  and 
from  various  quarters,  to  readjust  the  method  of  rate 
setting  on  the  basis  of  actual  (average  for  the  com- 
pany) cost  of  service  plus  profit,  which  in  a  general 
case  means  the  three-rate  system:  First,  charge  for 
energy  consumed ;  second,  for  generating,  transforming 
and  transmitting  equipment  tied  up;  third,  for  individ- 
ual services  to  consumers,  such  as  meter  reading,  bill- 
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ing,  etc.  While  some  of  the  utility  companies  through 
adoption  of  this  or  a  similar  plan  were  able  to  materially 
reduce  the  rates  and  secure  as  a  consequence  larger  load 
and  better  diversity  factor,  considerations  as  to  cost  of 
off-peak  load  introduce  a  new  light  on  the  subject.  It 
is  obviously  to  the  advantage  of  the  company  to  absorb 
the  fixed  charges  of  idle  generating  equipment  by  put- 
ting it  to  work.  In  doing-  so  it  might  be  found  under 
the  circumstances  more  desirable  to  sell  the  energy  at 
less  than  cost,  yet  materially  reduce  the  idle  charges. 
With  the  possibility  of  nationalizing  all  public  utilities 
the  rate  question  must  of  necessity  undergo  some  rad- 
ical changes. 

To  the  railroad  it  costs  more  to  bring  the  passenger 
from  a  suburban  town  into  a  metropolitan  terminal 
overburdened  with  high  rental,  than  to  carry  him  ten 
times  the  distance  elsewhere.  To  the  Post  Office  to  ship 
a  sack  of  mail  from  coast  to  coast  involves  larger  ex- 
pense than  to  a  less  remote  destination.  The  rate, 
however,  remains  three  cents  per  mile  and  three  cents 
per  ounce  of  a  letter,  irrespective  of  other  variables,  the 
average  diversity  factor  of  which,  ba'ances  up  the  dif- 
ferences in  cost  to  one  uniform  rate.  Obviously  such 
practice  could  not  work  very  well  with  an  individual 
company  serving  limited  territory,  or  even  part  of  it,  as 
the  opportunities  for  one  class  of  consumers  to  take 
advantage  of  the  other  would  create  ver\'  serious  com- 
plications, while  in  case  of  neighboring  territories  dis- 
similar in  the  character  of  service  required,  legal  and 
statutorv  regulations,  etc.,  served  by  independent  util- 
itv  companies,  the  difference  in  the  uniform  rate  of  each 


would    give    rise    to    still    more    profound    difficulties. 

Whatever  are  the  causes  of  higgling  the  rates  for 
power,  and  what  remedy  will  be  eventually  applied, 
neither  our  economists  nor  the  practical  business  man- 
agers and  financiers  are  able  to  explain  them  away, 
so  long  as  they  cling  to  medieval  theory  of  supply  and 
demand  and  to  the  fallacious  assumption  that  there  is 
a  certain  "wage  fund"  appropriated  to  the  payment  of 
wages  compared  with  the  number  of  laborers.  As  in  the 
case  of  any  commodity,  the  value  of  labor  power  (its 
production  and  reproduction)  defines  the  cost  of  pro- 
duction, whether  this  labor-power  is  applied  in  the  power 
house  or  coal  mines,  or  shops,  building  equipment  and 
supplies,  or  schools.  Modern  industrial  relations  being 
so  intricately  interwoven  one  cannot  fix  the  price  of 
electricity  or  labor  without  either  stabilizing  the  entire 
market  or  readjusting,  balancing,  juggling,  correcting, 
equating  and  so  forth  constantly  here  and  there.  A  re- 
cent bulletin  of  the  National  City  Bank  admitted  that 
"the  future  of  wages,  prices  and  values  in  general  will 
depend  upon  harmonious,  highly  organized,  efficient,  well 
balanced  industry,  creating  new  wealth  at  a  rate  suf- 
ficient to  satisfy  the  growing  wants  of  the  people." 

This  means  nothing  less  than  a  consistent  application 
of  the  principles  exposed  in  this  series.  Under  the  strain 
of  war-time  we  still  excuse  ourselves  of  coinpetition,  dis- 
organization, wastefulness  and  unbalanced  production, 
yet,  "After  the  war  comes  the  period  of  reconstruction 
as  after  death — the  Day  of  Judgment"  and  the  obliga- 
tion of  preparedness  for  peace  is  even  more  serious  than 
it  is  for  war. 
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In  a  readable,  direct  manner  these  instructions  -u'cre 
prepared  and  issued  by  the  works  manager  to  help  in 
the  orderly,  economical  production  of  work.  Especial 
emphasis  is  laid  on  the  point  of  the  relations  between 
foremen  and  zvorkmen;  and  foremen  are  counselled 
how  to  handle  various  kinds  of  workers,  arouse  their 
patriotism,  win  their  cooperation,  reward  their  service 
and  employ  their  particular  abilities  to  the  fullest  ex- 
tent. 

Mr.   George   H.   Shepard  seived  seven  years  in   the 

IXSTRUCTIONS  TO  ASSIST.-\NT   FoREMEX 

*HE  following  instructions  to  assistant  foremen 
were  prepared  for  a  large  plant  which  is  occupied 
exclusively  with  government  work.  This  plant 
is  now  employing  more  than  three  times  as  many  work- 
ers as  it  did  the  winter  before  the  United  States  entered 
the  war.  This  increase  has  made  it  necessary  to  ap- 
point a  large  number  of  new  supervisors.  The  general 
foremen  and  foremen,  where  new  ones  were  necessary, 
were  provided  by  the  promotion  of  supervisors  of  lower 
grades.  But  many  of  the  new  assistant  foremen  had 
had  no  previous  experience  in  supervisory  work,  and 
instructions  were  prepared  to  help  them  with  their  new 
duties. 

.As  a   similar  situation   exists  in   many  other  |>lants, 
the   following  instructions  are  offered  as  a  suggestion 


)kK  :.  '       .  ,  V  in  engineering  duty,  after  having  been 

graduated  from  the  United  States  Naval  Academy.  He 
retired  from  the  service  and  took  tip  educational  work, 
having  been  on  the  faculties  of  Cornell  and  Syracuse 
Universities,  and  becoming  dean  of  the  engineering 
college  of  the  latter.  He  resigned  to  become  a  mem- 
ber of  the  Emerson  Company,  and  after  three  years 
established  his  own  consulting  practice.  At  the  out- 
break of  the  war  he  immediately  gave  up  his  practice, 
returned  to  the  navy  and  is  now  on  naval  duty. 

to  those  managers  who  are  obliged  to  use  a  large  num- 
ber of  inexperienced  supervisors.  Of  course,  these 
instructions  will  have  to  be  modified  somewhat  before 
they  can  be  issued  with  the  best  effect  in  any  other 
plant,  because  they  should  vary  with  the  local  circum- 
stances, but  the  points  covered  are  all  basic. 

In  the  plant  for  which  they  were  prepared  their  form 
was  much  influenced  by  the  facts  that  the  plant  does 
jobbing  work  exclusively  on  distinctly  war  materials  of 
a  very  wide  variety  and  with  very  little  repetitive  work, 
and  that  general  betterment  measures  were  only  parti- 
allv  developed  in  the  plant,  as  a  whole,  when  they  were 
issued. 

T  am  indebted  to  Mr.  Will  H.  Smith  and  to  the  gen- 
oral  foremen  of  the  plant,  for  valuable  aid  in  prepar- 
ing these  instructions. 


The  Instructions 

The  management  realizes  that,  in  what  fallows,  it  is 
handing  you  rather  a  large  order. 

However,  in  advancing  to  the  grade  of  assistant  fore- 
man, you  have  stepped  up  out  of  the  mass  and  have 
begun  to  climb  the  ladder  of  advancement.  If  you 
are  to  continue  to  advance,  it  can  only  be  by  accepting 
larger  and  larger  orders  at  every  ujjward  step,  and 
filling  them  satisfactorily.  Therefore,  your  personal 
hopes  for  the  future  largely  depend  on  the  way  you 
take  these  instructions  and  live  up  to  them. 

On  the  other  hand,  the  management  belie\es  that 
much  of  our  work  is  under  supervised,  and  is  willing 
to  provide  additional  supervisors  wherever  it  is  satis- 
fied that  their  services  will  be  a  paying  investment. 
In  this  connection  a  letter  is  being  sent  to  general  fore- 
men, asking  them  to  report  needs  for  more  supen-ision. 

These  instructions  are  not  intended  to  cover  every- 
thing that  an  assistant  foreman  needs  to  know :  but 
merely  those  things  which  experience  shows  to  have 
more  or  less  escaped  observation,  and  some  things  of 
such  importance  that  they  cannot  be  repeated  too  often, 
though  every  individual  will  probably  find  matters  here- 
in on  which  he  personally  is  in  no  need  of  instruction. 

In  all  of  our  work  all  of  us  should  seek :  Quality, 
quantity,  and  economy  of  production. 

After  our  work  is  delivered  to  the  government,  the 
lives  of  our  sons  and  brothers  and  the  fate  of  battle 
depend  upon  its  meeting  every  demand  that  is  made 
upon  it.  Therefore,  its  quality  must  pass  severe  in- 
spection and  test. 

If  our  work  is  not  sufficient  in  quantity,  the  men  at 
the  front  will  be  seriously,  perhaps  fatally,  handicapped 
in  their  struggle  with  the  enemy. 

This  war  is  one  of  resources.  We  have  the  greater 
resources  :  but.  if  we  waste  them,  we  may  lose  to  an 
enemy  who  is  justly  famous  for  his  efficient  use  of 
every  man  and  every  scrap  of  material.  Every  fail- 
ure to  produce  economically  is  waste  and  by  that  much 
diminishes  our  chances  and  increases  those  of  the 
enemy. 

The  following  instructions  are  intended  to  help  vou 
to  produce  economically  enough  war  materials  of  the 
required   quality. 

Why  You  Have  Been  .\ppoixted 

You  have  been  appointed  an  assistant  foreman  not 
only  because  the  management  considers  vou  an  especi- 
ally skilled  workman,  but  also  because  it  believes  you 
will  make  a  good  executive,  a  good  handler  of  men. 

You  should  strive  to  maintain  and  increase  your  skill 
and  your  knowledge  of  your  trade.  You  should  make 
even  greater  efl^ort  to  learn  how  to  understand  and 
control  your  men,  to  direct  them  effectively.  Everv 
man  under  you  has  his  peculiarities.  You  must  know 
them  and  how  to  deal  with  him  individually,  if  you 
are  to  get  the  best  results.  Your  success  as  an  assist- 
tant  foreman  vv'ill  depend  largely  upon  your  success 
in,  handling  your  men. 

American  zvorkuicn  caunot  he  drh'cii,  hut  tlirx  arc 
very  responsive  to  good  leadership.  Therefore,  it  is 
your  duty  to  be  in  fact,  what  you  are  in  name  a  fore- 
man :  that  is,  a  man  who  is  always  to  the  fore,  leading 
his  men. 

In  order  that  vou  may  be  a  real  leader  and  that  vour 
men  mav  willingly  follow  you,  you  must  earn  their 
respect  by  being  thoroughly  competent  and  thoroughly 
honest  with  yourself,  your  men  and  the  management, 
and  by   maintaining   a   strict  but  thoroughly   fair   dis- 


cipline, and  good  zuill  by  being  kind  and  interested  in 
their  welfare,  by  protecting  them  from  work  dangers 
and  by  being  appreciative  of  good  work. 

Duty  to  Te.xlii  Patriotism 

You  yourself  realize  that  we  are  fighting  a  war  of 
self-presei-vation  against  an  enemy  more  cruel  and  ruth- 
less than  the  Indians  whom  our  fathers  fought.  You 
realize  also  that  it  is  only  because  he  cannot,  that  he 
has  not  done  to  us  what  he  has  done  to  the  Belgians, 
Poles,  Serbs  and  Armenians. 

It  is  also  your  duty  to  impress  these  facts  upon  your 
men.  When  a  man  thoroughly  realizes  what  German 
victory  would  mean  to  him  and  his  family,  he  needs 
as  little  to  be  urged  to  support  the  government  in  this 
war  for  his  protection,  as  he  would  need  to  be  urged 
to  swim,  if  he  fell  overboard  in  deep  water. 

To  be  successful  in  dealing  with  your  men  you  must 
be  absolutely  fair  and  square  with  them.  Inside  the 
plant  and  in  working  hours  personal  feelings  must  be 
absolutely  forgotten.  You  cannot  play  any  favorites 
or  hold  any  grudges  and  succeed  in  handling  your  men. 
Almost  all  men  will  welcome  strict  discipline  from  a 
boss  who  is  absolutely  fair  and  square ;  and  they  will 
not  only  welcome  it,  but  will  support  vou  against  the 
few  men  who  are  not  square. 

You  should  not  stop  with  being  impartial  with  your 
men,  but  should  be  interested  in  their  welfare  and  ad- 
vancement. When  you  have  taught  a  man  so  that  he 
is  capable  of  good  work  in  a  higher  grade,  you  should 
seek  to  have  him  advanced  to  it.  If  you  have  no  oppor- 
tunity for  him  in  your  own  gang,  you  should,  if  pos- 
sible, secure  his  advancement  somewhere  else.  No  mat- 
ter how  big  a  loss  he  may  be  to  you,  you  will  gain 
more  by  the  added  enthusiasm  and  loyalty  of  your 
other  men,  than  you  will  lose  in  him. 

Unfortunately,  there  are  a  few  men  who  do  not  re- 
spond to  good  treatment.  These  men  respect  nothing 
but  force  and  can  be  ruled  by  nothing  but  fear.  You 
will  have  to  count  on  your  share  of  these  in  your  gang. 
When  you  get  a  man  of  this  kind,  the  best  thing  to 
do  is  to  get  rid  of  him  as  soon  as  you  can.  But  so  long 
as  he  is  with  you,  you  must  give  him  what  his  nature 
requires.  Therefore,  you  cannot  expect  to  succeed  by 
kindness  and  pleasant  words  alone.  You  must  remem- 
ber that  you  are  the  boss  and  require  your  men  to  obey 
you.  If  they  do  not  you  must  report  them  for  dis- 
cipline. 

However,  the  number  of  men  who  require  this  kind 
of  treatment  is  so  small  that  you  are  not  really  a  suc- 
cessful supervisor,  if  you  often  have  to  resort  to  such 
measures. 

You  are  not  really  a  good  supervisor,  unless  vou 
make  your  man  loyal  to  you  and  to  the  government 
which  you  represent.  This  is  to  be  done  bv  setting 
them  a  good  example  in  every  way,  by  being  absolutely 
fair  in  your  dealings  with  them,  by  being  actively  in- 
terested in  the'r  welfare,  and  by  seeking  every  oppor- 
tunity to  inform  them  about  the  cause  of  the  war,  what 
we  are  fi?ht'ng  for  and  why,  and  the  terrible  con- 
sequences if  we  allow  ourselves  to  be  beaten. 

Importance  of  Personal  Example 

Your  personal  example  is  very  important.  You  can- 
not expect  your  men  to  be  punctual,  if  you  are  tardy; 
you  cannot  expect  them  to  be  diligent,  unless  you  are 
more  so ;  you  cannot  expect  them  to  be  loyal  to  you, 
if  you  criticize  your  own  superiors:  you  cannot  expect 
them  to  show  a  cooperative  spirit,  if  you  knock  your 
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fellow  supervisors ;  you  cannot  expect  them  to  be  good 
Americans,  unless  you  are  a  red-hot  one. 

Every  man  in  the  organization  should  appreciate  the 
need  of  team  work.  The  meaning  of  team  work  is 
well  illustrated  in  baseball,  in  which  every  player  works, 
not  for  his  own  personal  score,  but  for  runs  for  the 
team.  The  opposite  of  a  good  team  worker,  a  grand- 
stand player,  who  seeks  to  win  applause  for  his  own 
skill,  regardless  of  its  effect  on  the  work  of  the  team, 
is  a  hindrance  to  the  country  in  the  war,  as  he  is  to 
the  team  on  the  diamond. 

Your  Ow\  Skill 

Your  superior  skill  in  the  work  of  your  gang  is  val- 
uable, not  only  in  itself,  but  also  as  a  means  to  the 
respect  of  }our  men,  and  therefore  as  a  means  of  ob- 
taining their  willing  obedience. 

In  order  to  maintain  and  increase  your  skill  you  must 
have:  A  mental  knowledge  of  your  trade,  and  manual 
skill  in  its  work. 

All  trades  are  continually  progressing.  If  you  are  not 
increasing  your  knowledge  of  your  trade  you  are  los- 
ing ground  relatively  to  other  men  and,  sooner  or  later, 
will  find  yourself  a  back  number.  What  are  you  doing 
to  increase  your  knowledge?  Do  30U  regularly  read 
any  good  technical  paper?  If  not,  you  ought  to  begin. 
It  will  almost  always  be  found  that  the  man  who  has 
risen  in  his  business  has  given  a  considerable  part  of 
his  leisure  to  the  systematic  study  of  it. 

How  can  the  management  help  you  to  a  better  knowl- 
edge of  your  trade?  Do  you  know  of  any  shop  that 
does  especially  good  work  in  your  line?  Do  you  feel 
that  your  usefulness  would  be  increased  by  your  being 
allowed  to  visit  it?  If  so,  ask  3'our  general  foreman 
to  recommend  to  the  works'  superintendent  that  you  be 
ordered  to  make  the  visit.  The  management  cannot 
guarantee  to  meet  your  wishes  at  all  times  in  these  re- 
spects ;  but  will  be  glad  to  hear  from  you  and  will 
do  all  it  can  to  give  every  man  full  opportunity  to 
increase  his  skill  and  earning  power. 

Do  you  need  instruction  on  any  subject?  For  exam- 
ple, do  you  read  blueprints  readily  and  accurately?  If 
you  need  instruction,  report  the  fact,  and  the  manage- 
ment will,  if  possible,  provide  for  you  in  the  educational 
work  that  we  are  starting. 

You  are  in  some  danger  of  losing  the  manual  skill 
upon  which  }our  ability  as  a  wage  earner  primarily  de- 
pends, by  ceasing  to  work  with  your  own  hands.  You 
should  seek  to  overcome  this  by  being,  not  only  a  boss, 
but  a  teacher  to  your  men.  You  should  watch  for 
every  opportunity  to  increase  the  skill  of  the  men  under 
you :  whenever  you  see  an  opportunity  to  teach  one 
nf  your  men  anything,  it  is  an  important  part  of  your 
duty  to  do  it.  You  never  really  know  anything  your- 
self until  you  have  taught  it  to  somebody  else.  By 
continually  teaching  the  men  under  you  the  skill  of  your 
trade,  you  will  not  only  maintain,  hut  will  increase 
your  own   skill. 

.Wsn  as  a  man  of  superior  skill  in  yoiu"  trade,  it  is 
part  of  your  duty  to  develop  the  same  skill  in  the 
men  under  your  orders.  It  is  expected  that  you  will 
be  able  to  show  even  the  best  of  your  men  something 
about  your  work.  Beside  this,  you  have  men  who  arc 
specialists  only.  In  our  work  it  will  probably  be  im- 
possible for  you  to  use  them  on  their  own  specialties 
exclusively,  though  you  should  do  so  as  far  as  pos- 
sible. \\'henever  work  is  slack  in  their  own  special 
lines,  you  should  try  to  broaden  their  knowledge  and 
skill,  in  order  to  develop  them  into  the  all-around  men 
who  are  most  useful  to  us.  Beside  these  men,  you 
should  try  to  develop  your  men  of  the  lower  grades. 


so  as  to  improve  them  and  tit  them  for  promotion. 
EDUcvriNG  Your  Men 

If  you  have  any  man  who  would  profit  by  instruction 
other  than  you  can  give  him  yourself,  report  his  name 
to  your  immediate  superior,  with  a  recommendation  that 
he  be  given  the  benefit  of  the  educational  work  that 
we  are  just  starting  in  this  plant. 

The  duty  of  instructing  your  men  may  be  more 
than  you  can  handle  alone  in  addition  to  your  otlier 
work.  If  so,  report  the  fact,  and  the  management  will, 
if  possible,  give  you  the  help  of  a  skilled  man  as  an 
instructor. 

It  is  an  important  part  of  your  work  to  see  that  your 
men  have  conditions  right,  so  that  they  can  work  to 
the  best  advantage  and  with  as  little  waste  labor  as 
possible.  This  matter  includes  everything  from  atten- 
tion to  the  health  and  safety  of  your  men,  to  keeping 
their  tools  in  good  condition.  Under  the  first  head, 
you  should  be  in  full  sympathy  with  the  work  of  the 
safety  engineer,  and  should  cooperate  with  him  in  every 
way  to  reduce  to  the  lowest  possible  point  the  risk  to 
health,  life  and  limb  involved  in  your  work.  This 
work  is  one  of  great  importance  for  the  conservation 
of  labor  at  a  time  of  great  scarcity ;  but.  aside  from  that, 
it  should  appeal  to  every  one  purely  from  our  general 
interest  in  the  welfare  of  our  fellow  men. 

Improvemext  IX  Prep.\r.\tioxs 

Under  the  other  head,  there  is  no  limit  to  the  possi- 
bilities of  improvement.  Are  your  tools  and  equipment 
right?  Are  they  in  good  condition?  Can  you  get  them 
when  you  want  them?  Have  you  enough  of  them?  Are 
tools  and  materials  as  conveniently  located  as  possible 
for  your  work?  These  questions  should  never  be  out 
of  your  mind  during  working  hours,  and  you  should 
do  your  best  to  correct  any  defects. 

Many  of  these  defects  you  cannot  correct  by  your 
uiaided  efforts.  In  so  far  as  necessary  to  secure  help, 
take  them  up  with  your  superior,  or  with  the  staff  man 
concerned,  the  safety  engineer,  the  despatcher.  or  the 
inspector,  for  example,  or  bring  them  up  at  the  super- 
visors' meeting  which  you  attend. 

These  meetings  were  started  on  purpose  to  give  you 
a  chance  to  bring  such  matters  to  attention.  Eveiyone 
who  is  called  to  one  of  these  meetings  has  a  right  to 
the  floor,  and  a  free  discussion  by  all  present  of  all 
points  of  interest,  is  in  order.  Your  recommendations 
and  suggestions  are  especially  invited. 

The  management  is  largely  dependent  \ipnn  ^ou  for 
its  knowledge  of  working  conditions  and  will  welcome 
}-our  su<rpestions  for  thei'-  improvement.  Your  close 
contact  with  the  work  causes  you  to  know  many  things, 
which  those  charged  with  general  duties  do  not  have 
a  chance  to  find  out  except  through  you.  If  your  tools 
are  of  poor  quality  or  not  keot  in  working  order,  if 
VTu-  work  is  delayed  by  lack  of  materials,  if  your  men 
are  exposed  to  unnecessary  risks,  if  in  any  way  your 
working  conditions  are  not  what  they  should  be,  or, 
if  you  see  any  way  to  make  them  better,  no  matter  how 
good  they  are  already,  it  is  your  duty  to  inform  the 
management.  You  can  do  this  by  reporting  the  matter 
to  your  immediate  superior,  or  to  the  staff  man  im- 
mediately concerned  (despatcher,  inspector,  and  so 
forth"),  or  by  bringing  the  matter  up  for  attention  at 
the  weekly  supervisors'  meeting  which  you  attend. 

It  is  also  your  duty  to  encourage  such  reports  and 
suggestions  from  your  m^n.  and  to  pass  them  on  by 
the  same  channels  as  sugeestions  of  your  own.  Fn  so 
(fnhin  never  fail  to  give  credit  to  the  man  ^vho  originated 
the  idea. 
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Reward  Good  Service 

As  far  as  it  is  in  yuur  power,  you  should  try  to 
reward  those  of  your  men  who  deserve  it. 

A  word  of  praise  from  the  boss  goes  a  long  way. 
Too  much  praise,  indiscriminately  bestowed,  loses  all 
value.  But  you  should  not  be  like  those  who  are  afraid 
ever  to  praise  any  one  for  fear  of  sometime  commend- 
ing some  one  who  does  not  deserve  it.  Especially  in 
these  times,  when  every  conscientious  man  is  striving 
in  his  own  way  to  strengthen  the  common  defense, 
which  is  also  his  own  and  only  defense  against  a  cruel 
enemy,  those  who  do  their  duty  well  value  the  recogni- 
tion of  it  by  their  superiors. 

W  hen  men  in  your  gang  deserve  more  substantial 
reward,  you  should  recommend  them  for  it.  This  will 
usually  be  in  the  form  of  advancement  to  a  higher 
grade,  and  you  should  do  all  in  your  power  to  secure 
such  advancement  for  those  who  are  fit  for  it. 

The  management  regrets  that  at  present  it  has  no 
means  to  reward  good  suggestions,  except  to  note  them 
on  the  maker's  record  and  it  will  cause  this  to  be  done. 
It  is  hoped  that  every  employee  of  this  plant  will  suf- 
ficiently appreciate  his  duty  to  the  government,  to  give 
the  benefit  of  his  ideas,  even  if  he  cannot  hope  to  be 
adequately  rewarded. 

The  management  requests  also  that  employees  will 
not  be  discouraged,  if  they  do  not  see  results  from  their 
suggestions.  Under  war  pressure  to  get  out  work  im- 
mediately needed,  it  is  often  impossible  to  spare  the 
time  and'  labor  to  carry  out  even  good  ideas.  In  many 
ways  the  strain  of  wai  obliges  us  to  improvise  and  to 
make  shift  the  best  we  can.  The  utmost  exercise  of 
your  ingenuity  in  these  ways,  both  in  the  handling  of 
your  own  work  and  in  suggestions  to  the  management, 
is  one  of  the  most  valuable  services  that  you  can  render. 

The  management  has  already  received  more  sugges- 
tions than  it  can  put  into  effect,  but  desires  to  continue 
to  receive  them,  because  others  that  are  capable  of  im- 
mediate application   may   come   in   at   any   time. 

Encgur.^ge  Suggestions 

The  management  is  keeping  a  file  of  all  good  sug- 
gestions received,  and  hopes  ultimately  to  make  good 
use  of  all  of  them. 

Any  eft'ort  at  improvement  is  on  trial,  until  it  has 
demonstrated  itself  as  a  practical  success.  A  candid 
report  from  you  on  the  value  of  any  such  attempted 
improvement  will  always  be  welcomed.  At  the  same 
time  remember  that  it  is  natural  for  men  to  stick  to 
old  ways  and  therefore  new  things  are  often  turned 
down  without  a  fair  trial.  Therefore,  beware  of  pre- 
judice against  new  things  and  give  them  a  fair  trial. 

In  industrial  plants  in  this  country  men  are  usually 
trained  as  specialists  rather  than  as  all-around  work- 
men. The  war  has  brought  into  our  plant  many  men 
from  elsewhere,  who  may  be  very  good  at  their  own 
particular  lines  of  work,  but  who  have  not  the  general 
knowledge  of  their  trades  to  which  we  are  accustomed. 

Also  many  of  our  new  men  have  hitherto  practiced 
their  trades  under  very  different  conditions  and  are, 
naturally,  most  skilful  in  work  which  most  resembles 
that  of  their  previous  experience.  You  ought  to  encour- 
age your  men  to  tell  you  in  what  lines  they  are  most 
skilled,  and  you  should  seek  to  use  them  along  those 
lines  as  far  as  possible.  In  the  wide  variety  and  con- 
tinual change  of  our  work  the  management  recognizes 
that  this  will  not  always  be  possible,  but  you  should 
have  it  in  mind  and  work  to  it,  whenever  you  can. 


A  man  may  be  altogether  misplaced  in  your  force, 
but  may  be  a  valuable  man  elsewhere.  In  the  present 
scarcity  of  labor,  a  man  who  has  a  good  disposition 
and  sincerely  tries  to  make  good,  should  not  be  lost 
from  our  employment  without  every  opportunity  to  find 
the  work  for  which  he  is  suited.  Therefore,  if  a  de- 
serving man  does  not  make  good  at  your  work,  you 
should  question  him  as  to  his  previous  experience,  likes 
and  abilities,  and  should  recommend  his  transfer  to 
other  work  for  which  you  believe  him  to  be  better  suited. 

Bew.\re  of  Exemv  Agents 

(  In  the  other  hand,  remember  that  the  enemy  is  con- 
tinually trying  to  place  his  agents  in  our  employment 
and  that  these  agents  will  make  trouble  for  you  and 
us  in  every  possible  way.  Such  a  man  may  show  up 
in  your  force  at  any  time.  Therefore,  be  continually 
alert  for  such  snakes.  When  you  think  that  you  have 
found  one,  do  not  show  him  any  sign  of  your  suspicions, 
but  refiort  the  matter  promptly  and  confidentially. 

Check  Up  Every  Man's  Output 

Your  own  practical  experience  and  skill  in  your  trade 
has  given  you  a  knowledge  of  its  quantities.  If  a  man 
wastes  material,  you  should  know  it  by  a  comparison 
of  what  he  has  done  with  what  he  has  used.  If  a  man 
loafs  on  the  job,  you  should  know  it  merely  from  see- 
ing what  he  has  accomplished  while  you  have  been  busy 
elsewhere.  As  soon  as  your  men  realize  that  you  know 
these  things,  they  will  class  you  as  a  man  that  can't  be 
fooled,  and  even  those  who  have  the  disposition  to  de- 
ceive you  will  not  try  it,  and  you  will  find  it  unneces- 
sary to  watch  your  men  closely  in  order  to  obtain 
faithful   work. 

When  work  is  assigned  to  you,  you  should  go  over 
the  job  and  have  all  obstacles  removed.  For  example, 
have  wiring  moved,  chipping  or  drilling  done,  joiner 
work  attended  to,  and  so  forth,  see  that  material  has 
been  provided,  then  show  your  workman  the  job,  how 
vou  want  the  work  done  and  where  the  material  is, 
provide  him  with  the  order  (job  order  or  service  card) 
and  satisfy  yourself  that  he  thoroughly  understands  the 
job  in  all  its  details.  You  then  have  only  to  visit  the 
job  at  intervals  according  to  your  judgment,  to  see  that 
progress  and  workmanship  are  satisfactory. 

It  is  a  very  important  part  of  your  work  always  to 
be  planning  ahead  and  getting  things  ready  in  advance. 

How  ^^'oRK  IS  Desp.\tched 

In  shops  in  which  despatching  by  the  service  card 
system  is  fully  developed,  you  will  find  in  the  top  clip 
of  the  card  holder  at  every  work  station,  a  card  giving 
the  necessary  orders  and  information  for  the  work 
which  is  then  in  progress  or  immediately  to  be  started 
at  that  station. 

In  the  lower  clip  you  may  find  several  cards  for  jobs 
that  are  to  follow.  These  cards  are  arranged  in  the 
preferred  order  of  the  work,  with  the  next  card  on 
which  work  is  to  be  started  in  front,  the  next  to  follow 
next  behind  that,  and  so  on.  You  should  follow  this 
order,  if  possible,  in  getting  out  your  work,  but  you 
have  discretion  to  vary  it,  if  there  is  sufficient  rea- 
son  to   do   so. 

^^^lether  bv  service  cards  or  not.  you  will  have  orders 
in  some  form  as  to  the  work  ahead.  You  should  always 
be  looking  ahead  to  have  materials,  working  force  and 
tools  ready  to  undertake  work  at  the  required  time. 

It  is  intended  that  the  despatch  office  shall  relieve  you 
of  all  details  of  advance  planning.     Therefore,  as  ^oon 
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as  you  foresee  the  need  of  materials,  tools,  working 
force,  transportation  or  anything  else  needed  in  prepa- 
ration for  a  job,  report  the  facts  to  the  despatch  office 
of  your  shop,  if  there  is  one.  If  the  despatch  office 
fails  to  take  care  of  you,  report  the  fact  to  your  im- 
mediate superior. 

Attention  to  advance  preparation  will  help  you  to 
manage  your  working  force.  Most  men  will  give  you 
a  good  day's  work,  if  they  see  the  work  ahead  for 
them  to  do.  On  the  other  hand,  men  can  neither  be 
driven  by  fear  of  punishment  nor  induced  by  hope  of 
reward  to  work  diligently  if  they  seem  to  be  running 
out  of  work. 

You  shou'd  aim  to  keep  every  work  station  supplied 
with  a  next  job  as  far  in  advance  of  the  completion 
of  the  job  in  work  as  practicable.  You  should  also 
keep  watch  of  completed  jobs  to  see  that  they  are 
promptly  inspected  and  moved  away. 

Move  Work  Expeditiously 

After  workmen  have  been  urged  to  get  out  a  rush 
job  and  have  responded  with  their  best  efforts,  they 
become  very  much  disgusted,  if  it  is  allowed  to  lie 
around  unused,  and  it  becomes  very  difficult  to  arouse 
them  to  cooperation.  Therefore,  promptly  move  your 
completed  work  on  its  route,  as  far  as  this  is  within 
your  authority. 

If  you  are  unable  to  provide  for  any  work  ex- 
pected of  you  report  the  fact  to  your  immediate  superior 
as  soon  as  you  discover  it. 

Another  important  element  of  planning  is  to  combine 
jobs  so  as  to  use  set-ups,  and  so  forth,  to  the  best  ad- 
vantage. In  shops  which  have  despatch  offices,  it  is  an 
nnportant  duty  of  the  despatch  force,  to  combine  jobs 
in  this  way.  In  this  case  it  is  your  duty  to  put  through 
the  combination  of  jobs  ordered  by  the  despatch  office 
<-ind  indicated  to  you  by  the  service  cards. 

.\nother  important  element  of  planning  is  to  main- 
tain a  balance  between  your  force  and  your  work,  and 
among  the  different  elements  of  vour  force.  You  should 
look  ahead  to  see  whether  you  are  going  to  have  too 
few  men  or  too  many  men. 

If  your  force  is  going  to  be  overloaded,  you  should 
report  the  fact  to  your  immediate  superior  and  ask 
him  to  provide  you  with  more  men.  If  your  force 
is  going  to  be  underloaded,  you  should  also  report 
the  fact  to  your  immediate  superior,  in  order  that  he 
may  either  get  you  some  more  work  or  transfer  part 
of  vour  force  to  other  work.  It  is  one  of  the  worst 
faults  that  an  assistant  foreman  can  have  to  hang  onto 
idle  men,  merely  to  gratify  his  vanity  by  having  a  large 
force  under  his  orders.  If  your  shop  has  a  despatch 
office,  vou  .should  also  report  an  approaching  overload 
or  imderload  to  the  chief  despatcber,  in  order  that 
he  may  adjust  the  plans  of  his  office  accordingly. 

Keep  Your  Force  B.\lanced 
.'\nother  important  point  for  you  to  watch,  is  to  see 
that  your  force  is  composed  of  the  right  proportion  of 
the  different  grades.  If  you  have  too  many  mechanics 
in  proportion  to  helpers  and  laborers,  your  skilled  men 
will  be  doing  helpers'  and  laborers'  work,  while  the 
country  will  lie  losing  the  production  of  the  mechanics 
on  the  skilled  work  that  they  alone  can  do.  If  you 
have  too  many  unskilled  men  in  proportion  to  the  me- 
chanics, they  will  be  waiting  for  the  mechanics  tn 
provide  them  with  work.  In  consideration  of  the  fact 
that  Department  83,  plant  laborers,  is  always  short  of 
men,   it   is  cspeciall}-  desirable  to  avoid   this  condition. 


B. 
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Unskilled  men  not  needed  in  their  own  shops,  can  al- 
ways be  used  by  Department  83. 

If  your  department  has  a  despatch  office,  do  no 
work  without  a  service  card,  unless  the  job  comes 
under  the  following  exceptions : 

A  job  that  will  take  less  than  one  hour  and  that 
arises  from  one  of  the  following  causes : 

A.    Request   from  men   from  outside  your  own  de- 
partment. 
Failure  of  the  service  card  to  cover  all  the  work 

you  find  necessary. 
Request  by  another  supervisor  of  your  own  de- 
partment to  have  an  odd  job  done  for  him. 
Work  you  have  done  returned  to  you,  or  work 
from  another  part  of  your  department  sent 
to  you  for  alterations. 
If  your  department  has  a  despatch  office  you  should 
see  that  work  is  performed  as  directed  by  the  service 
cards.  You  should  carefully  read  service  cards  and 
note  all  information.  If  a  card  appears  to  be  incorrect, 
you  should  refer  it  to  your  immediate  superior,  or  to 
the  despatch  office.  You  should  train  your  workmen 
10  depend  on  service  cards  and  should  encourage  them 
to  call  attention  to  cards  made  out  wrong.  Many  good 
suggestions  along  this  line  have  already  been  given  by 
the  mechanics. 

Remember 
.■\lways  remember  that  you  are  the  representative  of 
the   LTnited   States  and  that  the  will  of  your  country 
fails,   unless  you   finally  transmit   it   effectively  to  the 
men  under  your  orders. 


Works  Superintendent. 

e  for  a  Time 
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By  Donald  A.  Hampson 

Mechanical  Executive.  Morgans  &  Wilco.x  Manufacturing 
Company 

IT  is  sometimes  said  that  there  is  very  little  system 
in  small  and  medium  sized  machine  shops  cater- 
ing to  contract  work.  This  may  be  true  to  an  ex- 
tent but  on  the  other  hand  it  must  be  considered  that 
these  shops  are  not  in  the  position  of  the  large  plant 
<hat  can  to  a  greater  extent  pick  and  choose  its  work, 
dictate  terms  and  deliveries,  and  maintain  at  all  times 
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enough  of  the  same  kind  of  work  to  keep  machines  set 
up  and  men  engaged  without  frequent  shifting  around. 
The  medium  sized  shoj)  often  has  to  take  what  the  large 
one  refuses  to  bother  with,  while  its  charges  must  be 
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based  on  the  larger  plant's  quantity  figures.  To  make 
a  success  of  such  work  there  mast  be  system  in  the 
smaller  plant,  usually  in  the  shape  of  able  management. 

One  of  these  smaller  plants  took  a  contract  to  make 
a  complete  set  of  molds  for  two  sizes  of  tires  to  be 
VhcA  on  some  army  trucks.  Delivery  dates  for  each 
.=ize  were  set,  with  a  penalty  for  non-performance.  Each 
mold  was  of  conventional  form — inside  collapsible  core 
t.nd  outside  ring  divided  for  removal — but  the  particu- 
lar features  of  this  tire  added  considerably  to  the  ma- 
chine work  and  assembling. 

As  there  were  several  conditions  unfavorable  to  quick 
deli\er_\,  the  company's  engineer  made  a  careful  in- 
vestigation of  them  and  plotted  a  schedule  to  over- 
come them  before  the  contract  was  signed.  The  few- 
hours  spent  prevented  what  would  have  been  a  decided 
loss  if  the  work  had  been  started  blindly. 

The  conditions  that  would  slow  up  the  work  were 
?s  follows:  The  largest  lathe  in  the  shop  was  40-inch 
swing.  This  was  big  enough  for  the  cores,  but  as  it 
was  the  only  lathe  of  that  size  both  cores  must  be 
turned  on  it,  one  after  the  other.  .Another  shop  in  the 
city  had  a  48-inch  lathe  and  permission  was  secured  to 
use  that  for  the  rings,  but  this  plant  was  to  close  for  its 
annual  vacation  right  in  the  middle  of  the  working  per- 
iod. The  shop  had  a  big  planer  and  a  radial  drill  but 
only  one  of  each  of  capacity  to  suit  the  work.  Thus 
there  were  four  machines  where  any  conflict  must  be 
avoided,  yet  these  machines  must  take  the  work  in  the 
natural  sequence  of  operations.  The  size  of  the  cast- 
ings was  above  that  of  the  shop's  foundry  and  arrange- 
ments had  to  be  made  with  a  jobbing  foundry  to  do 
The  casting  and  do  it  when  and  how  it  was  wanted. 
The  rings  and  the  core  of  the  small  size  took  one  flask, 
those  of  the  large  size  another  flask  so  that  it  was  pos- 
sible to  carry  on  the  foundry  work  together,  if  the 
patterns  were  provided.  The  three  plants  involved  were 
a])0ut  two  miles  apart,  which  meant  some  trucking  and 
with  lost  time.  To  overcome  this  handicap  all  trucking 
and  the  cleaning  of  castings  was  done  at  night. 

The  division  of  labor  had  to  be  considered.  There 
was  sufficient  skilled  help  in  all  departments  but  from 
the  nature  of  the  parts,  there  was  a  great  deal  of  the 
time  when  but  one  man  could  work  on  a  given  piece. 
This  made  the  problem  one  of  the  duration  of  time 
each  part  would  be  tied  up  on  each  operation.  The 
chart  in  Figure  i  shows  how  this  was  plotted  after  the 
time  for  each  operation  had  been  estimated  and  a  rea- 
sonable allovvance  n:<.^e  ior  mcidentals.  The  figures 
represent  the  number  of  days  to  complete  each  divi- 
sion (not  the  number  of  days'  work  involved,  which 
was  taken  up  separately  as  a  cost  problem). 

The  form  shown  by  Figure  2  was  drawn  up  and 
dated.  June  4  was  the  day  following  the  signing  of  the 
contract  and  July  3  and  11  the  delivery  dates  for  the 
small  and  large  sets,  respectively. 

A  study  of  Figure  i  showed  that  12  days  would  be 
required  to  complete  the  small  ring  through  the  boring 
operation.  If  'this  could  be  crowded  into  11  days,  the 
boring  could  be  finished  before  the  48-mch  lathe  be- 
came unavailable.  By  working  all  one  night  on  the 
patterns,  this  was  done.  The  neighborly  shop  would 
open  again  on  June  24,  and  the  work  on  tlie  large  rings 
was  arranged  so  as  to  have  them  waiting  outside  the 
shop  door  on  that  morning. 

The  same  operation  on  the  larger  mold  follows  that 
on  the  smaller,  and  it  will  be  noticed  that  the  larger 
piece  is  started  the  day  following  the  completion  of  the 
smaller.  Thus  the  lathe  or  planer  hand  has  his  set  up 
all  ready  and  waiting  for  the  second  job  and  takes  ad- 
vantage   of    continuity    of    thought    and    action.      The 


result    is    that   a    saving    of    time    and   money    results. 

The  final  assembly  had  to  be  made  with  all  three  parts 

of  each  mold  which  is  shown  bv  the  break  in  columns 
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*  Vacation  Period  of  the  -Assisting  Shop. 

FIG.    2.      WORKING    SCHEDULE 

2  and  3  under  that  heading.  Along  with  the  work  de- 
tailed there  were  numerous  bolts,  studs  and  clamps, 
but  as  these  could  be  made  on  tools  that  were  not  crowd- 
ed, they  do  not  appear  on  either  form.  With  the  sched- 
ule made  up  in  heroic  size  and  conspicuously  posted,  it 
'vas  possible  for  the  superintendent  or  any  man  on  the 
job  to  tell  exactly  where  the  work  stood,  and  boosting 
could  be  applied  if  necessary.  As  a  matter  of  fact, 
every  one  concerned  took  interest  in  the  job  and  pushed 
so  that  the  deliver}-  was  beaten  by  a  couple  of  da\  s  for 
each  mold. 
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By  Dwight 

'I  h:s  is  the  final  installment  of  Mr.  Merrick's  series 
on  time  studies.  The  immediately  preceding  sections 
have  given  tables  of  elementary  times  for  use  on 
Gisholt  boring  mills.  To  complete  the  information  it 
is  now  necessary  to  show  how  the  time  study  data  are 
used  in  preparing  an  instruction  card.  This  is  done  in 
detail,  the  piece  of  luork  selected  being  a  simple  cast- 
iron  bushing. 

Mr.  Dwight  V.  Alerrick  serz-ed  a  three  years'  ma- 
chinist apprenticeship  in  the  shop  of  the  Southwark 
Foundry  &  Machine  Company,  going  from  there  as  a 
journeyman  machinist  to  William  Sellers  &  Company, 
zvhere  he  remained  for  one  year.  He  then  spent  two 
years    in    the    engineering   course    at    Drexel    Institute. 

N  examj>le  in  the  use  of  Gisholt  boring  mill  ele- 
mentary time  tables,  given  in  the  four  preceding 
issues  of  Industrial  Management,  for  ascer- 
taining the  length  of  time  that  should  be  allowed  to  per- 
form a  specific  piece  of  Vvork,  or  job,  will  serve  to  dem- 
onstrate most  eltectively  the  approved  procedure  in  the 
use  of  such  time-study  data  for  practical  purposes.  It 
will  also  afford  an  appropriate  opportunity  for  e.xplain- 
ing  the  approved  form  of  instruction  card. 

Typical  of  simple  work  suited  to  a  boring  mill  is  the 
machining  of  a  cast-iron  bushing  40  inches  in  diameter, 
8  inches  face  and  34  inches  bore.  The  rough  casting 
would  weigh  in  the  neighborhood  of  1000  pounds.  There 
would  be  about  half  an  inch  of  metal  to  be  removed 
from  each  surface  of  the  rough  casting,  and  the  work 
would  call  for  a  machine  of  the  60-inch  Gisholt  boring 
mill  type.  To  machine  such  a  piece  four  major  opera- 
tions would  be  required,  dividing  the  work  into  two 
parts — first,  turning  the  outside  diameter  and  facing  one 
tnd  of  the  bushing  and,  second,  boring  the  ho'e  and 
facing  the  other  end. 

Standard  Instruction  Card 
A  standard  form  of  instruction  card  for  recording  the 
instructions  and  time-study  data  is  shown  on  page  410 
arranged  for  vertical  filing,  with  an  index  of  the  task 
along  the  right-hand  edge  of  the  card  and  a  tabulated 
summary  of  the  time  allowances,  also  at  right  angles  to 
the  body  of  the  instructions,  in  the  upper  right-hand  cor- 
ner. The  main  body  of  the  card  is  divided  into  a  num- 
ber of  vertical  columns  for  convenience  in  posting  the 
l:me-stud\'  data.  The  first  column  is  provided  simply 
f('r  the  numerical  indexing  of  the  consecutive  operations, 
cr  items,  while  the  second  column  is  reserved  for  the 
insertion  fif  the  unit  times  for  the  necessary  tool  setting 
and  machine  manipulation  jireceding  and  immediately 
following  each  machining  operation.  Then  comes  the 
wide  column  for  the  detailed  instructions,  followed  by 
three  columns  for  the  insertion  of  strictly  technical  in- 
formation concerning  the  specific  machining  o])crations. 
The  last  two  vertical  columns  are  those  in  which  are  re- 
corded the  unit  times  for  the  various  operations,  as  ob- 
t;iined  from  the  Gisholt  boring  mill  tables.  The  first  is 
for  recording  the  unit  times  jiertaining  to  preparation, 
cleaning  machine,  removing  the  work,  dismantling  and 
such  other  acts  as  are  incidental  to  the  job  but  not  of 
a  productive  character,  and  the  second  column  for  all 
unit  times  involved  in  actual  production. 


At  the  completion  of  this  studying  he  i^'cnt  back  to  the 
Southwark  Foundry  &  Machine  Company  and  served 
as  a  draftsman  for  three  years,  leaving  in  1898  to  go 
with  Mr.  Frederick  W.  Taylor  at  the  Bethlehem  Steel 
Company.  In  1909  he  left  Bethlehem  to  go  to  the  Link 
Belt  Engineering  Company,  where  he  remained  until 
191 1,  devoting  himself  to  time  study  zfork.  The  fol- 
lowing two  years,  1911-1913,  -were  spent  in  time  study 
in  the  shops  of  the  Watertown  Arsenal.  From  1913  to 
date  Mr.  Merrick  has  devoted  himself  to  a  consulting 
practice  in  time  study,  giving  most  of  his  efforts  to  the 
H.  H.  Franklin  Manufacturing  Company  of  Syracuse, 
New  York,  and  in  the  manufacture  of  rifles,  rifle  am- 
munition and  machine  guns. 

Grouping  of  the  Items 

-Vn  analytical  study  of  the  detailed  instructions  for  the 
scheduled  items  shows  that  they  may  be  grouped  in 
proper  order  to  form  the  12  fundamental  operations  pre- 
\  iously  laid  down  as  common  to  boring  mill  work,  with 
but  one  unimportant  change  made  for  greater  con- 
venience in  compiling  the  instruction  card.  This  varia- 
tion consists  simply  in  grouping  the  related  fundamental 
operation  combinations  of  setting  tools  and  manipulating 
machine  to  start  cuts,  and  that  of  manipulating  machine 
at  end  of  cuts  and  removing  tools  under  one  general 
neading  "Manipulate  i\Iachine  to  Set  and  Start  Cut," 
and  placing  this  combination  of  four  fundamental  op- 
cations  after  the  operation  or  operations  of  machining. 
The  12  fundamental  operations  are  thus  reduced  to  nine, 
as  follows: 

1.  Preparing  for  work. 

2.  Landing  work  in  machine. 

3.  Making  work  run  true. 

4.  Securing  work  in  machine. 

5.  Machining. 

6.  Manipulating  machine  to  set  and  start  cut. 

7.  Loosening  chuck  jaws. 

8.  Removing  work. 

9.  Restoring  machine  to  normal  condition. 

As  the  job  divides  itself  into  two  parts,  the  foregoing 
sequence  of  operations  occurs  twice,  but  for  the  acts  of 
preparation  and  conclusions.  The  preparation — other 
than  the  necessary  turning  of  the  chuck  jaws  on  com- 
mencing the  second  part  of  the  work,  landing  the  work 
within  the  reverse  jaws  and  closing  the  jaws  on  the  work 
— is  limited  to  the  first  part  of  the  job.  while  the  con- 
clusion— except  for  the  removal  of  the  work  on  the  com- 
pletion of  the  first  part — occurs  on  the  completion  of  the 
second  part  of  the  work.  A  few  operations  not  funda- 
mental to  the  preparation  and  production  acts,  the  unit 
times  for  which  are  estimated  or  derived  from  experi- 
ence, are  listed  as  being  essenti:il.  such  as  procuring  job 
cards,  etc.,  and  cleaning  the  boring  mill  table  on  com- 
pletion of  each  part  of  the  job,  but  the  necessity  for  their 
insertion  is  quite  apparent. 

The  first  two  items,  changing  the  job  card,  or  ticket, 
;md  returning  to  the  machine,  are  essentially  preparator\- 
in  nature  and  have  to  be  performed  but  once,  so  the  unit 
Umcs  involved — tlieir  values  established  by  experience 
and,  obviously  subject  to  considerable  variation  in  dif- 
ferent shops,     are  entered  in  the  prejiaration  time  col- 
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unin.  The  next  act,  mo\  ing  the  rail  from  normal,  is  also 
preparatory  to  the  actual  job  and  has  to  be  performed 
but  once,  so  its  unit  time — obtained  from  Table  41  of  the 
Gisholt  boring  mill  data — is  entered  in  the  preparation 
time  column. 

The  fourth  of  the  listed  items  constitutes  the  real 
commencement  of  the  actual  job,  but  is  also  of  the 
nature  of  preparation  and,  being  necessary  but  once,  its 
tmit  time — obtained  from  the  data  tables — is  entered  in 
the  preparation  column.  The  landing  of  the  work  on 
the  boring  mill  table  is  a  fundamental  operation  for  each 
bushing,  so  the  time  entailed  is  placed  in  the  unit  time 
column,  where  the  unit  times  for  all  productively  essen- 
tial operations  are  posted.  Making  the  piece  run  true  is 
also  a  fundamental  operation,  but  as  the  skillful  operator 
could  by  suitable  marks  on  the  two  chuck  jaws,  which 
have  to  be  mo\ed  to  remove  the  work,  avoid  the  neces- 
sit}'  of  truing  up  subsequent  pieces  of  similar  dimensions 
time  for  the  act  is  required  but  once,  so  the  necessary 
unit  time  is  entered  in  the  preparation  time  column. 
However,  if  very  accurate  turning  were  required  and 
each  piece  machined  had  to  be  trued,  the  unit  time  for 
the  act  would  be  posted  in  the  unit  time  column. 

The  balance  of  the  items  listed  for  work  on  the  first 
part  are  all  fundamental  to  the  work — with  the  excep- 
tion of  cleaning  the  boring  mill  table- — so  their  respec- 
tive unit  times  are  entered  in  the  unit  time  column.  The 
various  tables  referred  to  in  connection  with  the  de- 
tailed instructions  give,  in  each  case,  the  source  of  the 
respective  unit  times. 

Item.S   l-OR  THE   M.\CHIXING  OPERATIONS 

The  machining  operations,  items  8,  9,  10  and  11,  re- 
quire for  the  determination  of  their  respective  unit  times 
information  as  to  the  exact  machine  speeds  and  feeds 
to  be  used.  A  knowledge  of  the  available  power  of  the 
machine,  the  kind  of  material  to  be  machined — its  physi- 
cal characteristics — and  the  cutting  qualities  of  the  tools 
to  be  employed  are  also  involved.  The  available  power 
is  particularly  important  in  the  case  of  loughing  cuts. 

A  standardization  of  machine  tools,  as  suggested  bv 
Mr.  Carl  G.  Earth,  in  a  paper  presented  before  the  Amer- 
ican Society  of  Mechanical  Engineers  in  1916,  would 
greatly  simplify  the  determination  of  the  times  required 
for  the  machining  operations,  particularly  if  use  is  made 
of  his  slide  rules  for  determining  the  correct  speeds  and 
feeds  when  the  diameter  of  the  work,  depth  of  cut  and 
the  class  of  material  to  be  cut  is  shown. 

It  is  necessary  to  have  calibrated  the  machine  tool  for 
speeds  and  feeds  and  tabulated  the  data  for  reference 
before  it  is  possible  to  predetermine  intelligently  the  time 
required  to  perform  machining  operations  in  any  event, 
but  without  standardization  and  the  convenience  of  all 
iipproved  aids  for  making  computations  the  predeter- 
mination of  machining  times  is  made  much  more  diffi- 
cult. More  time  is  required  for  the  calculations,  errors 
are  more  liable  to  occur  and  the  full  value  of  time  studv 
is  not  realized. 

In  the  case  of  finishing  cuts,  the  available  power  of 
the  machine  is  of  small  moment,  for  there  is  sure  to  bs 
sufficient  power  for  such  cuts,  if  the  power  is  ample  for 
the  heavier  roughing  cuts.  A  knowledge  has  to  be  ac- 
quired, however,  of  the  proper  cutting  speeds  and  feeds 
for  the  different  kinds  of  tools  employed  and  for  the 
materials  machined.  Data  may  be  determined  bv  experi- 
ment, but  to  be  reliable  the  investigations  must  be  sys- 
tematic and  comprehensive. 

The  proper  machine  speeds  and  feeds  for  the  various 
cutting  operations,  items  8,  9,  10  and  11,  once  deter- 
mined, they  are  entered  on  the  instruction  card  and  the 
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length  of  runs,  or  cuts,  calculated  and  recorded  as 
shown.  In  figuring  the  run  for  roughing  cuts,  an  allow- 
ance for  undue  roughness  of  the  casting  is  advisable,  if 
not  necessary,  while  for  finishing  cuts  it  is  necessary  to 
allow  trial  cuts  for  calipering.  Two  roughing  cuts  are 
2llowed  and  one  finishing  cut  on  each  surface  of  the 
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bushing,  so  the  calculations  for  length  of  run  are  slightly 
mvolved.  In  the  case  of  the  two  roughing  cuts  over 
the  face  of  the  bushing,  one  is  necessary  over  the  full 
face  of  the  rough  casting — 9  inches  plus  any  allowance 
for  roughness — and  the  second  over  but  about  8^ 
inches,  as  before  the  second  cut  is  started  the  face  of 
the  casting  has  been  reduced  by  the  thickness  of  the 
first  rough  facing  cut.  The  mean  run  of  the  rough 
turning  tool  is  then  approximately  8  inches. 

In  calculating  the  mean  run  of  the  rough  facing  tool, 
even  more  of  an  approximation  is  sufficiently  accurate 
for  practical  purposes.  The  first  rough  facing  cut  is 
commenced  after  the  first  roughing  cut  on  the  diameter 
of  the  casting  has  been  started — the  thickness  of  the  ring 
being  less  than  the  face  of  the  casting — so  its  run  is  less 
than  4  inches,  the  thickness  of  the  rough  ring.     Simi- 
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larly,  the  second  rough  facing  cut  is  commenced  after 
the  start  of  the  second  roughing  turning  cut,  so  its  run 
is  not  much  more  than  33-2  inches.  The  mean  length  of 
run  for  the  rough  facing  cuts  may  be  taken  as  3^ 
inches,  however,  for  all  practical  purposes.  In  the  case 
of  the  finishing  cuts,  a  ^-inch  trial  run  is  added  to  the 
actual  face  of  the  partly  machined  bushing,  making  the 
finish  cut  run  834  inches,  but  no  trial  run  is  necessary 
lor  the  facing  tool,  for  any  slight  error  can  be  corrected 
when  facing  the  other  end  of  the  bushing.  The  lengths 
of  the  respective  mean  runs  are  entered  on  the  instruc- 
tion card,  with  the  symbol  of  the  particular  tool  to  use 
in  each  case.  With  the  length  of  runs  determined  and 
the  correct  feeds  and  speeds  known,  the  unit  times  for 
;he  actual  cutting  operations  are  calculated  and  entered 
in  the  column  of  unit  times. 

The  time  values  inserted  in  the  column  headed  "Tool 
Setting  and  Machine  Manipulation"  are  the  unit  times 
for  such  setting  of  the  tool,  manipulating  the  machine 
to  start,  and  at  end  of  cut  and  removing  the  tool,  as  may 
be  required  for  the  respective  cuts — the  times  obtained 
from  the  data  tables.  For  the  roughing  cuts,  two  such 
entries  are  made  as  there  are  two  cuts  to  be  taken,  but 
for  the  single  finishing  cuts  one  entry  is  sufficient.  These 
tool  setting  and  machine  manipulating  times  are  then 
added  and  their  sum  entered  in  the  unit  time  column  as 
ihe  time  for  item  12,  "Manipulate  Machine  to  Set  and 
Start  Cut." 

The  unit  times  for  items  13  and  14  are  obtained  di- 
lectly  from  the  data  tables  and  entered  in  the  unit  time 
column,  for  they  are  fundamental  to  the  work.  Item 
15,  cleaning  the  boring  mill  table,  is  a  necessary  but  not 
essential  act  in  the  work.  It  is  customary  to  make  a 
time  allowance  for  such  cleaning  but  once  for  each  part 
of  the  job,  whether  the  job  calls  for  one  bushing  or  sev- 
eral as  the  operator  can  clean  ofif  his  boring  mill  table 
without  interfering  with  the  steady  progress  of  his  work, 
:f  he  has  more  than  one  bushing  to  machine.  He  could 
complete  the  first  part  of  the  work  on  all  bushings  be- 
fore commencing  the  second  part.  Time  for  cleaning 
table  is,  therefore,  inserted  in  the  preparation  time 
column. 

Second  P.\rt  of  the  Work 

The  unit  times  for  the  various  items  constituting  the 
second  part  of  the  work  are  obtained  in  a  very  similar 
manner.  The  acts  of  preparation  and  conclusion  of  task 
differ,  but  the  instructions  for  the  various  acts  as  given 
on  the  instruction  card,  with  the  reference  as  to  the 
source  from  which  the  unit  times  are  obtained,  should 
make  the  procedure  quite  apparent. 

The  column  headed  "Preparation  Time"  is  totaled  and 
;.  flat  allowance  of  25  per  cent,  added  to  give  the  time 
rllowed  for  preparation.  The  column  of  unit  times  en- 
tailed in  the  actual  conduct  of  the  work  is  also  summed 
up  for  each  of  the  two  parts  of  the  job.  To  the  machine 
lime  included  in  the  summations  is  added  an  allowance 
of  5  per  cent,  and  to  the  handling  time  a  percentage 
which  is  dependent  upon  its  (handling  time)  proportion 
of  the  total  time  required  for  the  job.  This  percentage 
:<=  obtained  from  the  allowance  curves. - 

It  will  be  noted  that  the  handling  time  allowance  for 
i  uth  jiarts  of  the  job  is  the  same,  so  that  the  unit  time 
column  could  be  summed  up  as  a  whole  and  the  allow- 
;  nee  added  but  once,  instead  of  totaling  the  unit  times 
lor  each  part  of  the  work  and  adding  the  same  per  cent. 
'  f  allowance  to  each  of  the  partial  totals.  The  total  re- 
sult would  be  the  same.  l)Ut  the  division  is  regularly 
made,  as  if  the  job  called  for  several  bushings  it  would 
he  necessary  to  know  the  task  time  for  whichever  part 
of  the  work  the  operator  was  working  on. 

'Industrial  Manage.vknt,  June,  1918,  pape  442. 


Reference  to  the  allowance  curves  shows  that  for  any 
job  in  which  the  time  required  to  complete  one  piece  is 
more  than  a  quarter  of  an  hour  the  percentage  allowance 
for  handling  time,  irrespective  of  what  proportion  it 
may  be  of  the  total  time  required  for  the  job,  lies  be- 
tween 23  and  22  per  cent.  The  longer  the  work  takes, 
per  piece,  the  nearer  the  proper  allowance  comes  to  a 
mean  value  of  28  per  cent,  provided  the  time  consumed 
in  machining  constitutes  the  major  part  of  the  total  time 
consumed  for  tlie  job.  In  fact,  it  is  customary  to  make 
a  flat  allowance  of  28  per  cent,  for  handling  time  on  all 
machine-tool  jobs  taking  15  minutes  or  so  to  complete. 
In  a  shop  where  all  jobs  take  considerable  time,  it  may 
even  be  more  convenient  to  increase  the  unit  times  re- 
corded in  the  time  tables  by  a  fixed  percentage  and  there- 
by avoid  the  necessity  of  adding  a  handling  time  allow- 
.-■nce  on  the  instruction  card.  If  the  preparation  time 
constitutes  but  a  small  proportion  of  the  total  time  for  a 
job  that  takes  an  hour  or  longer  to  perform,  the  handling 
time  percentage  allowance  may  be  reduced  to  25  per 
cent,  or  the  same  as  the  percentage  added  to  the  prepa- 
ration time,  so  that  all  imit  times  may  be  increased  by 
tuch  proportion  before  entry  on  the  instruction  card. 


Labor  After  the  War- A  Questionnaire 

READERS  of  Industrial  Management  will  re- 
member the  report  presented  early  this  year  on 
"Women  in  Industry"  based  on  the  questionnaire 
sent  to  about  1000  manufacturers  by  C.  E.  Knoeppel  & 
Co.,  Inc.  The  result  from  that  effort  was  so  satisfactory 
that  another  question  has  now  been  taken  up  for  in- 
vestigation. 

The  topic  is  "Labor  After  the  War,"  and  is  one  that 
everybody  is  considering  seriously  especially  in  the  light 
of  recent  events. 

Over  5000  manufacturers  are  being  addressed  with 
the  request  that  they  reply  to  the  following  questions : 

1.  Will  there  be  a  great  labor  party  after  the  war? 

2.  Will   immigration  be  much    reduced,   stop  alto- 
gether or  a  tide  of  emigration  begin? 

3      AMiat    effect   will    women   in    industry   have   on 
labor? 

4.  What  will  be  the  tendency  along  lines  of  indus- 
trial education? 

5.  In  what  manner  will  the  factorv  svstem  be  modi- 
fied? 

6.  What  part  will  labor  play  in  the  matter  of  hours, 
working  conditions  and  income  from  work  done  ? 

7.  \\  hat  about  the  health  of  the  worker,  pensions 
and  insurances? 

8.  What  will  be  labor's  attitude  regarding  the  effi- 
ciency movement? 

9.  Will  there  be  more  or  less  cooperation  between 
capital  and  labor? 

10.  Will  there  be  strikes  or  industrial  arbitration? 

11.  W'hat  will  be  labor's  attitude  towards  quantity 
production? 

12.  Will  we  have  to  go  through  an  industrial  war  to 
win  industrial  democracy,  the  same  as  we  have 
had  to  go  through  a  military  war  to  win  political 
democracy  ? 

The  replies  will  be  analyzed,  combined  and  presented 
in  composite  form  with  the  hope  that  they  will  serve 
a  worthy  purpose  in  connection  with  the  decisions  that 
must  be  made  by  the  Government.  All  of  this  work 
will  be  done  at  no  cost  to  either  the  manufacturers  or  to 
the  Government. 

W'ill  you  co6[)erate? 

Please  answer  the  questions  sending  replies  to :  C.  E. 
Knoeppel  &  Co.,  Inc.,  loi  Park  Avenue,  New  York  City. 
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The  work  of  an  ciiiploxiiicnl  dcl^artment  handling 
litl'or  for  a  firm  making  i>.ar  material  invulves  a  num- 
hrr  of  rcsponsibililies  not  found  in  the  ordinary  indus- 
trial plant.  To  expedite  such  'work  the  department 
routine  must  be  crystallised  and  each  step  must  he  pre- 
planned. One  step  in  accomplishing  this  result  is  to 
dc'u-lop  an  adequate  series  of  forms.  Objection  is  fre- 
quently made  to  articles  T.chieh  show  the  actual  arrange- 
ment and  setup  of  forms  and  blanks,  but  when  these 
are  presented  as  a  zvhole,  showing  hoiv  each  one  is  used 
in  the  department  routine,  many  of  them  become  help- 
ful suggestions.  This  article  shozi'S  the  routine  and 
forms  of  the  eml>loyment  department  of  a  large  firm. 

i  <  /HEX  a  requisition  is  placed  in  the  hands  of  the 
Y  V  purchasing  department,  the  department  placing 
this  requisition  usually  states  the  kind  of  ma- 
terial wanted  and  gives  a  detailed  description  of  the 
quality  and  quantity  desired.  The  purchasing  depart- 
ment immediately  proceeds  to  procure  the  article  re- 
fiuired  and  of  its  own  initiative  secures  the  material  -and 
places  it  at  the  disposal  of  the  department  head  without 
consulting  him. 

This  is  exactly  the  procedure  followed  in  our  em- 
ployment department.  A  department  head  makes  requi- 
sition upon  us  for  labor,  and  it  is  our  function  to  se- 
cure the  labor  required  and  send  it  directly  to  the  de- 
partment. We  do  not  have  the  foremen  or  superinten- 
dent pass  upon  the  employees  to  be  hired,  neither  do  the 
foremen  or  superintendent  set  the  rates.  When  a  man 
leaves  the  employment  department  he  knows  exactly  the 
•class  of  work  he  is  to  do  and  the  rate  of  wages  is  set 
at  the  same  time. 

We  believe  that  the  old  idea  of  the  employment  inter- 
viewer sending  a  man  to  the  factory  for  the  foreman's 
final  approval  is  nothing  more  or  less  than  a  refusal  on 
the  part  of  the  employment  department  to  assume  full 
responsibility  for  hiring  the  man ;  in  other  words,  the 
employment  manager  desires  an  alibi  by  passing  re- 
sponsibility on  to  the  foreman  if  the  man  employed  does 
not  measure  up  to  the  job.  It  has  often  been  said  that 
the  foremen  resent  the  idea  of  the  employment  depart- 
ment hiring  men  for  them  without  being  given  an  op- 
portunity of  passing  upon  the  man's  qualifications.    The 


Mr.  Charles  E.  Fouhy  has  had  ly  years  of  experience 
strictly  on  employment  work.  He  was  in  charge  of  the 
Labor  Bureau  of  the  Boston  branch  of  the  National 
Metal  Trades  Association;  installed  and  operated  the 
employment  department  of  the  Employers'  Association 
of  Massachusetts;  installed  and  operated  the  employ- 
ment department  of  Lez'er  Bros.  Company,  Limited, 
of  Cambridge,  Massachusetts ;  was  assistant  to  the 
Eastern  Representative  of  the  National  Founders'  As- 
sociation dealing  with  labor  methods;  and  during  the 
past  one  and  a  half  years  has  been  employment  and 
einployecs'  serz  ice  manager  for  the  Curtiss  Aeroplane 
&  Motor  Corporation,  Buffalo.  Nezv   York. 

foreman's  particular  work  is  getting  out  production,  and 
his  work  should  be  so  confiing  and  important  that  he 
should  have  no  leisure  moments  to  interview  or  select 
help. 

In  this  respect  our  emplo_\ment  department  assumes 
full  responsibility  for  every  man  who  is  employed,  and 
we  do  not  tind  that  there  is  any  opposition  on  the  part 
of  the  shop  executives  toward  the  men  who  are  hired. 
In  fact  we  have  found  that  we  have  the  utmost  co- 
operation from  our  foremen  and  superintendents,  and 
that  there  is  no  desire  on  their  part  to  question  the 
rights  of  this  department  in  hiring  outright  the  men 
assigned  to  them. 

If  an  employment  department  is  worthy  of  the  name 
it  certainly  is  entitled  to  full  authorit}-  to  select  em- 
ployees for  every  department  of  the  plant. 

The  employment  department,  as  will  be  noted  from 
the  floor  plan,  Figure  i,  is  laid  out  with  the  idea  of  the 
progressive  handling  of  the  applicants  calling  at  the 
office  for  work.  The  applicant  on  entering  the  em- 
ployment department  is  handed  a  preliminary  interview 
application  for  employment.  Figure  2,  and  the  informa- 
tion clerk  directs  him  to  a  stand-up  desk  vdiere  he  makes 
out  his  application.  The  application  is  then  scrutinized 
by  an  attendant,  who  directs  the  applicant  to  the  par- 
ticular interview  mom  where  this  class  of  help  is  em- 
ployed. 

We  have  three  separate  interviewing  roouT?  as  fo'- 
lows :  For  metal  workers ;  wood  workers ;  office  and 
clerical  help,  and  female  employees  for  the  factory. 
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FIG.    2.      PKELIMINARY    APPLICATION    FOR    EMPLOYMENT 

In  the  metal  workers  interviewing  room  we  handle  the 
following:  Machinists,  all  classes;  tool,  die,  jig  and 
fixture  makers ;  metal  assembly  department  employees ; 
\\ire  workers;  maintenance  men,  including  machinists, 
steamfitters.  electricians,  bricklayers,  plumbers,  etc. 

In  the  wood  workers  interviewing  room  the  follow- 
ing are  handled :  Cai"penters  ;  cabinet  makers ;  mill 
hands — bench  and  machine ;  wood  assembl\men ;  ship- 
ping department  help ;  painters,  etc. 

In  the  office  and  clerical  interviewing  room  the  fol- 
lowing are  handled :  Accountants  ;  auditors :  book- 
keepers ;  invoice  clerks ;  stenographers  and  typists,  male 
and  female  ;  office  clerks,  male  and  female ;  errand  boys ; 
errand  girls. 

Factory  girls  are  also  hired  in  this  third  office  and  are 
sent  to  the  training  department  for  intensive  training 
for  the  particular  class  of  work  for  which  they  are  best 
adapted.  When  they  are  hired  they  are  not  assigned  to 
any  special  work,  but  are  sent  direct  to  the  training  de- 
partment, and  it  is  the  function  of  this  department  to 
ascertain  the  class  of  work  the  girl  likes  best  and  help 
her  to  make  a  success  of  it.  When  she  has  learned  the 
work  sufficiently  well  to  handle  regular  production,  she 
is  transferred  to  a  production  department  with  an  in- 
crease in  rate. 

Our  experience  has  been  that  it  is  impossible  to  han- 
dle a  large  number  of  men  and  women  without  some 
mdication  of  their  previous  experience  and  class  of 
work  desired.  Our  preliminary  application  blank  gives 
us  the  position  applied  for,  name,  Buffalo  address, 
home  address,  nationality,  age,  wages  expected,  married 
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FIG.    3.      FORM    USED   FOR   E.MPLOY.MENT   REQUEST 

or  single.  United  States  citizen  or  not,  draft  classifica- 
tion and  the  last  two  places  worked.  It  is  necessary 
to  ask  all  applicants  who  apply  for  work  certain  lead- 
ing questions  as  to  their  last  places  of  employment,  how 
k  ng  employed,  wages  received,  reason  for  leaving  and 
certain  other  information  which  requires  time.  By 
having  a  preliminary  application  w-e  can  tell  at  a  glance 
the  essential  information  required  and  can,  with  a  few 
direct  questions,  ascertain  whether  or  not  he  is  a  man 
we  desire. 

If  we  decide  to  emplo\-  him  we  refer  to  our  emplo)- 
rnent  request.  Figure  3.  This  employment  request  is 
issued  by  the  department  desiring  additional  help,  is 
serially  numbered  and  is  made  out  in  duplicate.  The 
original  copy  is  retained  by  the  department  issuing  the 
request  and  the  duplicate  is  sent  to  the  employment  de- 
partment. On  this  form  we  are  able  to  determine  the 
class  of  help  required  with  the  specific  information 
about  the  job  requirements. 

If  additional  information  is  required  regarding  the 
specific  nature  of  the  work  we  refer  to  our  job  analysis, 
which  gives  in  full  detail  the  department,  machine  equip- 
ment, kind  of  help,  job  requirements  and  w'ork  per- 
formed. See  Figure  4.  On  the  reverse  of  this  card 
space  is  provided  to  enter  names,  addresses  and  dates  of 
reporting  of  all  persons  hired  to  fill  this  request. 

On  the  reverse  side  of  the  preliminary  interview  ap- 
plication, Figure  2.  we  note  who  interviewed  the  man, 
class  of  work  hired  for,  time  to  report,  date  to  start, 
rate,  department,  name  of  foreman  and  requisition  num- 
ber.   If  we  do  not  hire  the  man  we  write  in  the  reason 


Deft. 
Sheet 
Metal 


Machine    Equipment 
2  Speed     Lathes 

(Blount) 
2  Power  Riveters 
(Grant  Mfg.  Co.) 
30  Power  Filing 
machines  (Pren- 
tiss) 


Electric  Spot  \\'cl(!- 
ers  (Federal) 

54  O  X  y  -  a  c  etylenc 
Welders  (Prest- 
o-lite) 


Kind  of  Help 
Bench  Macliinists 


Machine  Filers 
Spot  Welders 
Welding  Instructors 

Welders 


Job  Requirements 
First-class    experienced    machinists. 
Able    to    read   bhie   prints,    lay   out 
work  and  do  bending  work 


Inexperienced  girls  under  supervis- 
ion of  forelady 
Ine.xperienced  girls 

First-class    experienced    oxy-acety- 
lene  welders  in  light  tube  work 

Inexperienced  girls 


46  Drill     Presses      Drill    Press    Opera-     Inexperienced  girls 
(Chas.  G.  .Mien)  tors 

Hand  Filers  Experienced  filers  in  filing  flat  metal 

to  line 
16  Furnace  Brazers         Furnace  Brazers  Experienced    furnace    brazers,    pre- 

ferably men  who  have  had  experi- 
ence on  bicycle  brazing 

FIG.    4.      JOD    ANALYSIS    SHEET 


Work  Performed 
Do  bending  on  bending  and  forming 
blocks,  work  on  drill  presses,  lathes, 
riveters  and  punch  presses 


File  sheet  metal 

Spot  weld  clips,  housings,  hingings, 

straps,  etc. 

Instruct  and  supervise 


.^cetylene  weld  supports  shaft  as- 
semblies, housings,  etc.,  and  some 
parts  which  have  already  been  weld- 
ed in  order  to  make  a  stronger  and 
cleaner  job 
Drill  work  on  sheet  metal 

l"iU-  burrs  on  flat  metal 

Braze  flat  metal 
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and  the  card  is  filed,  if  a  desirable  ap- 
plicant, for  future  reference.  1  he 
men  who  are  not  hired  are  directed 
to  ffo  out  a  door  to  the  right  and 
thence  to  the  street.  Applicants  who 
are  employed  are  directed  to  go  to  the 
left,  follow  along  a  passageway  until 
they  come  to  the  write-up  desk.  At 
this  write-up  desk  the  clerk  makes 
out  a  permanent  application.  Figure  5. 
This  application  covers  certain  infor- 
mation that  we  are  requested  to  fur- 
nish the  Government  from  time  to 
time,  and  has  proved  very  valuable  in 
tracing  undesirable  and  questionable 
characters. 

The  information  on  the  reverse  side 
of  the  form  of  Figure  2  is  written  in 
at  the  upper  left-  and  right-hand 
corners  of  the  form.  Figure  5,  and 
put  on  the  notice  form,  Figure  6, 
which  is  made  out  in  triplicate.  We 
also  assign  at  this  time  a  folder  for 
each  employee  (see  Figure  7),  which 
contains  space  for  the  entire  record 
of  the  employee  while  in  our  employ. 
All  papers  pertaining  to  the  individual 
are  also  placed  in  this  folder.  The 
folder  card,  not  shown  here,  numbered 
the  same  as  the  folder,  is  then  issued, 
and  the  applicant  is  handed  a  slip, 
form  Figure  8,  which  is  presented  to 
the  photographer. 

We  are  now  using  an  individual 
gate  pass.  Figure  9,  which  bears  the 
plant  letter,  designation  as  to  whether 
day  or  night  or  hourly  work,  depart- 
ment number  and  folder  number,  /.  c, 
the  symbol,  G-D-5,  indicates  that  the 
worker  is  an  employee  of  the  North 
Elmwood  Plant,  is  a  day  worker  and 
working  in  the  metal  division,  which 
is  No.  5.  Pending  the  delivery  of  his 
photographic  pass  a  temporary  gate  pass  is  issued. 

Preliminary  application,  together  with  the  regular 
employment  application  and  the  white  and  yellow  copies 
of  the  put-on  slip  are  then  inserted  in  the  folder  and 
the  blue  copv  retained  in  the  employment  department 
for  record.  The  folder  is  then  sent  to  our  record  divi- 
sion— details  of  its  operation  will  be  explained  later. 

After  the  applicant  has  had  his  photograph  taken  he 
i;"  instructed  to  report  to  the  employees'  record  division 
the  following  morning  and  present  folder  card.  Fig- 
ure 8. 

When  the  employees'  record  division  receives  the  fold- 
er. Figure  7,  the  first  step  is  to  assign  a  clock  number. 
This  is  then  passed  on  to  the  addressograph  operator, 
who  prepares  an  addressograph  plate  bearing  the  man's 
name,  rate,  folder  number  and  clock  number.  This  in- 
formation is  then  stamped  on  all  his  credentials,  con- 
sisting of  a  weekly  time  sheet.  Figure  10,  white  and 
yellow  copies  of  the  put-on  notice.  Figure  6,  and  a  dail>- 
clock  card,  which  is  described  as  follows : 

The  new  employee  for  the  first  week  will  have  the 
form  of  Figure  11,  which  is  green  in  color  and  indicates 
to  the  timekeeper  that  a  new  employee  is  in  that  de- 
partment. After  he  has  been  with  us  a  week  he  has 
a  form  identical  with  Figure  n  except  that  it  is  white 
ill  color.  If  he  is  to  work  on  the  night  shift  he  is 
given  the  form  of  Figure  12.  which  is  a  green  card 
«'th  double  red  lines  across  the  face  to  show  that  he 
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is  a  new  man  on  the  night  shift.  After  his  first  week 
on  the  night  shift,  he  is  given  the  form  of  Figure  13. 
which  is  yellow  in  color.  A  small  3  x  5-inch  white  card 
is  also  stamped  up  at  this  time,  giving  the  name,  clock 
number  and  department,  from  which  we  make  out  our 
daily  report  of  the  activities  of  the  employment  depart- 
ment. 

When  a  man  reports  for  work  the  following  morning 
he  is  handed  the  yellow  copy  of  the  put-on  notice,  the 
form  of  Figure  6.  daily  time  card,  a  weekly  time  sheet 
pnd  the  small  3x5  white  card.  He  is  then  directed  to 
the  delivery  clerk  of  the  employment  department,  where 


FIG.    6.       PUT-ON     NOTICE    USED    IN    FACTORY 
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FIG.    7.      UPPER    PORTION    OF    MANILA    ENVELOPE    USED   AS    FOLDER    FOR    EMPLOYEES 


!ns  white  card  is  taken  up  and  he  is  sent  by  a  messenger 
to  the  department  to  which  he  has  been  assigned.  A 
"Plant  Protection"  letter  from  Mr.  J.  E.  Kepperley, 
\'ice-President  and  General  Manager,  is  handed  him  at 
this  time. 

The  foreman  upon  receiving  the  man  in  his  depart- 
ment, immediately  takes  up  the  yellow  copy  of  the  put- 
on  notice.  Figure  6,  which  he  retains  as  his  permanent 
lecord.  Later  in  the  day  the  white  form  of  the  put-on 
I'otice,  Figure  6,  is  taken  to  the  foreman  and  the  super- 
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intendent  for  signature.  This  is  then  returned  to  the 
payroll  department  as  their  authority  for  entering  the 
name  on  the  payroll  and  is  filed  in  the  folder  as  a  per- 
manent record. 

Every  morning  our  service  man  receives  a  report 
from  the  foreman  and  timekeeping  department  of  the 
employees  who  have  not  reported  for  work.  The  serv- 
ice man  immediately  proceeds  to  call  at  the  home  of 
everyone  of  these  employes  and  ascertain  the  real  rea- 
son for  the  absence. 

In  view  of  the  fact  that  we  are  engaged  on  loo  per 
cent,  war  work  it  is  necessary  that  every  employee  give 
lOO  per  cent,  of  his  working  time.  It  is  our  purpose 
to  imbue  our  workers  thoroughly  with  the  importance  of 
being  on  their  jobs  six  days  a  week,  and  our  experi- 
ence has  proven  the  value  of  our  service  men  in  follow- 
ing up  absentees.  We  have  found  that  it  has  served 
a  wonderful  purpose  in  reducing  our 
absenteeism  to  a  minimum.  It  gives 
us  a  chance  to  have  a  heart  to  heart 


talk  with  workers  who  are  In  the 
habit  of  laying  off  a  day  or  two.  It 
also  is  a  check  upon  labor  turnover, 
and  if  our  employees  are  dissatisfied 
we  can  adjust  the  trouble  and  get 
them  back  on  the  job  without  any 
unnecessary  loss  of  time. 

If.  however,  an  employee  is  absent 
three  days  in  succession  without  per- 
mission, an  automatic  removal,  the 
form  Figure  14,  is  placed  in  the  clock 
rack  and  the  employee  must  come  to 
the  employment  department  before 
he  can  be  reinstated.  At  this  time  we  determine  whether 
or  not  the  circumstances  as  explained  by  him  warrant 
his  reinstatement  and  the  matter  is  then  taken  up  and 
he  is  handled  accordingly. 

When  a  man  has  proven  worthy  of  a  change  of  rate, 
a  request  for  a  change  of  rate  card  is  made  out  by  the 
foreman  and  sent  to  the  employees'  record  division,  the 
foreman  retaining  the  stub.  Upon  receipt  of  this  re- 
quest the  employees'  record  division  issues  a  change  of 
rate  card,  which  gives  folder  number,  age,  name, 
clock  number,  occupation,  department  and  previous 
rate  changes  and  the  reason  for  the  new  rate 
change.  This  must  be  approved  b)-  the  department 
head  or  general  foreman,  superintendent  or  plant  man- 
ager. When  this  has  been  properly  signed  it  is  sent 
back  to  the  employees'  record  division.  The  addresso- 
graph  plate  is  changed  to  bear  the  new  rate  and  is 
passed  on  to  the  payroll  department  for  notation. 

When  an  emploj'ee  has  a  pay  shortage  claim  he  goes 
to  his  timekeeper,  makes  known  his  complaint  and  the 
timekeeper  issues  a  pay  shortage  claim.  Figure  15.  Four 
copies  of  this  form  are  made  out.  One  copy  is  retained 
b}'  the  timekeeper,  one  goes  to  the  v/orkman,  one  to  the 
foreman  and  the  original  copy  is  sent  to  the  pa\  roll 
department  for  investigation.  If  it  is  found  that  the 
claim  is  allowed  the  payroll  department  sends  the  pay 
shortage  claim  back  to  the  timekeeper,  who  notifies  the 
employee  and  he  surrenders  his  copy  of  the  pay  short- 
age claim,  receives  the  original  copy  and  is  directed  to 
the  cashier  for  payment. 

In  transferring  employees  from  one  department  to 
another  we  use  an  inter-department  transfer  notice, 
Figure  16,  the  routine  being  as  follows:: 

The  foreman  will  issue  to  the  employee  an  inter- 
department  transfer  notice  and  send  him  to  be  properly 
cleared  by  the  tool  or  uniform  crib  and  instructs  the  em- 
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ployee  to  rq)ort  to  the  foreman  of  the  new  departmen: 
who  approves  the  transfer  and  sends  the  employee  to 
the  employment  department  with  his  pass,  time  card 
and  transfer  notice.  If  possible  the  employment  de- 
partment will  approve  the  transfer  notice  and  apply  the 
employee  on  some  requisition  asking  for  his  or  her 
grade  of  skill.  The  employee  will  then  surrender  time 
,ard,  pass  and  transfer,  Idc  re-classified,  re-photographed 
and  receive  new  credentials  from  the  records  division. 

Transfers  take  effect  only  at  the  close  of,  beginning 
of,  or  at  noon  on  any  working  day. 

When  we  are  transferring  employees  from  one  fac- 
tory to  another  we  use  an  inter-factory  transfer  notice, 
Figure  17,  made  out  in  duplicate.  The  duplicate  copy 
is  taken  up  by  the  employees'  service  division  of  the 
i'iant  from  which  the  man  is  transferred,  and  the  orig- 
inal copy  is  sent  with  the  emjjloyee  to  the  plant  to  which 
he  is  assigned.  The  form  of  Figure  17  must  bear  a 
tool  crib  stamp  the  same  as  a  removal  notice,  and 
the  man  must  be  entirely  cleared  of  tools  before  leaving 
'.he  plant.  The  employee  must  also  leave  his  time  sheet 
and  time  card  with  the  duplicate  nf  Figure  17  at  the 
plant  from  which  he  is  transferred. 

Labor  Salvage 

All  employees,  who  for  any  reason  are  leaving  the  em- 
ploy of  the  company,  must  pass  through  the  employees' 
service  division.  This  is  to  interrogate  all  employees  to 
ascertain  the  real  reason  for  their  leaving.  However, 
•f  for  any  reason  we  find  that  they  are  dissatisfied  with 
their  jircsent  position,  either  on  account  of  workirg  con- 
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ditions,  rate  or  other  personal  reasons,  we  immediately 
lake  up  the  case  for  adjustment.  In  this  way  we  have 
been  very  successful  in  adjusting  imaginary  and  some- 
times real  complaints,  whereas  we  would  have  other- 
wise lost  the  employee.  We  call  this  our  labor  salvage 
department   of    the   employees'    service    divisior.      .And 


INTER  DEPARTMENT— TRANSFER  NOTICE 


TR.^NSFER    OF    EMPLOYEE    TO    .\XOTHER    1EP.\RTMENT 


P-\V    SHORT.^GE    I'L.MM 


FIG.    17.       F-ACTORV    TK.\N"SFER    XdTlCE 

why  not  labor  salvage  ?  We  go  to  considerable  bother 
and  expense  to  salvage  material  spoiled  in  the  produc- 
tion departments,  whereas  until  recently  we  have  made 
no  effort  to  reclaim  one  of  the  most  important  links  in 
any  line  of  manufacturing  endeavor,  "man-power." 

It  is  usually  a  very  easy  matter  to  handle  workmen 
if  thev  have  confidence  in  \o\\x  sinceritv. 
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The  iitU.-ation  of  electricity  for  heating  appliances, 
dez'ices  and  tools  in  industrial  plants  seems  to  have 
started  on  a  period  of  as  widespread  grotvth  as  took 
place  a  few  years  ago  in  connection  with  the  applica- 
tion of  electricity  for  lighting  and  power.  This  article 
briefly  outlines  the  most  important  applications  classi- 
fied for  l8  different  industries  in  a  series  of  32  illus- 
trations and  shows  many  of  the  simpler  devices.  Many 
a  helpful  suggestion  may  be  discovered  in  these  for  the 
solution   of  some  perple.ring   manufacturing   problems. 

Mr.  George  J.  Kirkgasser  from  1907  to  1909  was  en- 
gaged   in    electrical   construction    work,    then    for    tzuo 

TEAT  in  some  form  is  used  in  practically  every 
industry,  and  the  industrial  applications  of 
electric  heat  and  heating  appliances  have  been 
extended  to  almost  every  kind  of  factory.  In  this 
respect  electricity  for  heating  purposes  seems  to  be 
undergoing  the  same  growth  as  electricity  for  light- 
ing and  power.  Advantages  peculiar  to  the  ways  by 
Vv-hich  electrically  generated  heat  can  be  used  in  in- 
dustrial  applications   and  processes   have   led   to   the 


years  was  electrical  and  fire  hazard  inspector  for  in- 
dustrial plants  in  the  western  part  of  the  State  of  New 
York  and  assistant  engineer  for  the  Underwriters  Lab- 
oratories, Inc.,  for  that  section.  In  1910  he  became 
connected  with  the  Cutler-Hammer  Manufacturing 
Company  of  Milwaukee,  handling  the  relationships  of 
that  firm  with  engineering  publications  and  the  tech- 
nical societies.  In  1913-14  he  wrote  and  published 
"Electric  Lighting  and  Motor  Wiring"  and  has  been  a 
frequent  contributor  to  the  technical  press.  He  is  a 
graduate  of  the  University  of  Syracuse  in  the  Elec- 
trical Engineening  Course. 

In  drying  and  baking,  as  an  example,  the  temper- 
ature can  be  held  just  below  212  degrees  Fahrenheit, 
so  that  moisture  is  not  converted  into  steam.  The 
advantage  of  this  is  that  water  vapor  does  not  have 
to  be  dealt  with  and  no  additional  ventilation  of  the 
oven  is  required.  In  the  treatment  of  steel,  scale- 
forming  is  eliminated  together  with  other  effects 
that  waste  material.  In  the  heating  of  liquids  and 
melting   metals   the    flexibility   of   electric    resistance 


FIG.    I.      DISC   WITH    HEATER  UNIT   FOR   MAKING  PAPER  CARTONS 

rapid  development  of  electric  heating  equipment. 

Safety,  reduced  fire  hazard,  ease  of  control  and 
flexibility  of  application  are  the  chief  advantages. 
The  heat  may  be  employed  in  a  very  limited  space 
or  over  a  larger  area,  at  a  low  or  high  temperature. 
Electric  heat  gives  off  no  gases  and  so  can  be  used 
in  any  atmosphere,  which  is  not  true  of  heat  pro- 
duced from  the  combustion  of  coal,  wood,  gas,  oi 
other  fuel. 


FIG.    3.      ABOVE — RUBBER    TUBE     FIG. 

HEATER 
FIG.   5.  BELOW — HEATER  PLATE     FIG. 
FOR     SE.^LIXG     MACHIXES 


4.      ABOVE — DIE  FOR  PAPER  CLTPS, 
ETC. 
6.        BELOW — DRYER     UNIT     FOR 
PAPER    C.-UiTON    MACHINE 


materials  permits  of  shaping  and  imbedding  the 
heater  units  to  bring  them  in  most  intimate  contact 
with  the  substance  to  receive  the  heat  and  thus  pro- 
duce efficient  and  uniform  results. 


FIG. 
Culler-: 


DIE    BLOCK    FOR    TYPEWRITER    KEY    BUTTONS 
mcr  Standardized  Unit  for  iieating  by  conduction 


HEATER   UNIT   FOR   SEALING   PAPER   WRAPPERS   ON    BREAD 
Attached  to  under  side  of  an  aluminum  casting 
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FIG.  8.      CELLULOID   STRIP   HEATER 

In  many  heating  operations  the  cost  of  heat  energy 
is  only  a  small  part  of  the  total  cost  of  a  product  and 
for  this  reason  methods  to  make-  savings  in  these  op- 
erations have  been  overlooked. 

Applying  electricity  for  heating  purposes  brings 
the  matter  of  methods  employed  into  the  limelight 
and  inefficiencies  are  exposed.  Sometimes  cycles  of 
operations  are  rearranged,  a  reduced  amount  of 
manual  labor  is  needed  in  nine  cases  out  of  ten,  and 
there  are  fewer  cases  of  imperfect  products. 

As  another  result  of  easy  control  of  electricity  the 
temperature  can  be  maintained  or  varied  automatic- 
ally or  manually  to  produce  ?  more  uniform  product. 
With  operations  where  automatic  control  of  current 
and  temperature  are  used  the  human  element  is 
eliminated. 

The  applications  of  various  appliances  which  have 
been  more  or  less  standardized  do  not  olTer  a  serious 
problem  since  these  devices  perform  somewhat  sim- 
ilar functions  in  the  various  industries.  But  where 
tin-  application  is  such  that  it  involves  a  portion  of 


M-^CHIXE 


FIG.     10.       KLECTRICALLV     HEATED     \VA-\     WRA 

electrically  heated  japanning  ovens  were  placed  in 
operation  in  nearly  lOO  American  factories.  On  war 
work,  or  work  essential  to  the  production  of  goods 
vital  to  the  carrying  on  of  the  war,  many  uses  are 
made  of  electrically  heated  appliances  such  as  tem- 
pering ovens  for  tools,  dies  and  gages;  rivet  heaters; 
air  heaters  for  dry  rooms  for  aeroplane  wings  and 
for  shell  filling  rooms;  gun  furnaces  for  shrinking 
gun  jackets,  tubes  and  rings;  glue  pots  for  aero- 
plane parts,  rocket  and  fiare  cases,  powder  contain- 
ers, and  many  others  of  equal  importance. 

Heating  Oil  in  Tank  Cars 
.\n  out-of-the-ordinary  application  was  reported  in 
the  Electrical  World  in  which  an  electric  heater 
helped  to  free  tank  cars  last  winter.  An  immersion 
type  heater  was  used  to  heat  the  oil  in  the  tanks  and 
the  time  required  to  empty  them  was  reduced  from 
three  days  to  three  hours.  The  shorter  time  re- 
ouired  to  empt}    sa\ed  sufficient  demurrage  charges 


FIG.  9.       IWCKAC.E   SI.ALIXG    MACHINE   WITH    GI'TLER-H  A  M  M  ER    I'NITS 

the  manufacturing  processes,  a  closer  study  of  the 
entire  method  of  manufacture  is  sometimes  neces- 
sary. This  is,  however,  desirable  for  many  reasons 
• — not  the  least  being  the  fact  that  some  time-worn 
methods  are  shown  to  be  needless,  ^^'asteful  meth- 
ods in  japanning  and  enameling  have  been  ex]xised. 
Poor  oven  construction,  poor  methods  of  loading,  too 
many  hours  of  baking,  and  too  many  men.  are  some 
of  the  defects  brought  to  li.ght. 

During   the   past   three   years,   not   including    igi8. 


FIG.    II.       Knr.Mr    TVFl.    HUT    PLATE — J    DEGREES    OF    HEAT 

to  ])ay  for  the  heater  in  a  short  time.  It  was  equiva- 
knt  to  increasing  trackage  facilities  at  the  industrial 
plant,  and  it  likewise  made  it  possible  to  obtain  oil 
more  rapidly  with  the  existing  facilities. 

It  has  frequently  been  pointed  out  that  with  the 
e.xpected  scarcity  of  coal  during  the  coming  winter 
the  increased  demand*  for  oil  for  fuel  may  be  ex- 
pected to  make  itself  felt  in  a  way  that  will  cause  a 
shortage  of  tank  cars.  It  is^  therefore,  not  difficult 
to  see  that,  with  existing  demurrage  rates  of  $1,  S- 
and  $3  for  the  first  three  days  and  $5  per  day  there- 
after, an  electric  heater  will  prove  a  real  economy 
where  the  winter  is  severe,  as  well  as  going  a  long 
wav  to  reduce  a  tank  car  shortage. 
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A  fiutluT  illlls- 
t  r  a  t  i  u  n  (if  the 
value  of  ihe  im- 
mersion heater  in 
this  connection  is 
to  be  found  in  the 
cocoanut-oil  i  n  - 
•  dustry.  Steamship 
lines  at  New 
York     City    have 

been  able  to  save  man_\-  days  in  unloading  by  using 
the  heaters  in  the  barrels  so  that  oil  can  be  quickly 
withdrawn. 

Foundries,  box  makers,  bakeries,  cereal  manufactur- 
ers, munition  plants,  automobile  plants,   knitting  mills, 


f:g.    1 6. 


FIG.    13.      PAPER    ROLL    HE.'^TEK    SHOWING    SIXTEEN    UNITS 

shoe  factories,  laundries,  noveltx'  manufacturers,  cloth- 
ing manufacturers,  metalware  manufacturers,  and  many 
others  employ  electricitx-  in  heating  processes. 

On  a  basis  of  gas  at  one  dollar  a  thousand  teet  and 
electricity  at  three  cents  a  kilowatt  hour  the  operating 
costs  of  heat  are  identical.  Comparative  tests  have  been 
enlightening  as  showing  that  internal  heating  was  30  to 
40  per  cent,  more  efficient  than  when  the  heat  was  ap- 
plied externally  and  had  to  be  transmitted  through  the 
wall  of  a  linotype  pot.  The  actual  operating  cost  in  sev- 
eral cities  has  worked  out  about  one  cent  an  hour  per 
pot,  based  upon  actual  meter  tests. 

Three  Cl.\s.ses  of  He.vting  Equipment 

Some  of  the  apparatus  is  made  specially  for  a  par- 
ticular duty  of  some  industry:  some  has  wider  applica- 
tion ;  others  ma\-  be  used  more  generally  in  a  large 
number  of  plants. 


imi.XKK.    llKATIXi;    TNITS    insihk 


Such  ajjpliances  as  soldering  irons,  gluepots,  branding 
irons,  air  heaters,  solder  pots,  heavy  irons,  immersion 
heaters,  may  be  used  in  a  large  number  of  jilants  and 
are  more  or  less  portable. 

I'-(|uipment  such  as  japanning  o\cns,  drying  and 
warming  ovens,  embossing  press  heads,  flat  irons,  lino- 
type pots,  vat  dryers,  annealing  furnaces,  gun  furnaces, 
etc..  are  m.-idc  more  or  less  for  a  s]iecilic  opcr.-ilHin. 


CONVECTOR    TYPE 
HEATER 


A  third  group 
includes  still 
more  specialized 
equipment,  such 
as,  electric  fur- 
naces for  melt- 
ing brass,  steel 
melting  furnaces 
and  furnaces  for 
heating,  anneal- 
ing and  forging 
steel.  These  all 
operate  at  a  tem- 
perature m  u  c  h 
higher  than  the 
n  i  c  h  r  o  m  e  re- 
sistor type  of 
heater — 1800  degrees  Fahrenheit  and  over.  The  use  of 
this  type  of  apparatus,  employing  electricity  for  produc- 
ing heat,  has  caused  a  big  stir  in  the  iron  and  steel  in- 
dustry. The  L^nited  States  is  foremost  in  electric  steel 
output  with  233  furnaces  not  including  this  year's  in- 
stallations. Ten  years  ago  there  was  one  solitary  elec- 
tric furnace  in  this  country  and  the  total  output  for  the 
year  was  only  55  tons.     In  1917  the  estimated  tonnage 

w  a  s  about 
a  half  mil- 
lion tons. 

llnder  the 
heading  of 
electric- 
ally  heated 
furnaces  are 
i  n  c  1  u  d  - 
ed :  air  tem- 
p  e  r  i  n  g 
ovens  or 
furnaces  for 
carbon  steel, 
for  pre- 
heating 
h  i  g  h- speed 
steel,  for 
anneal- 
ing,  metal 
similar     uses. 


^ 

FIG.    17.      GRID  TYPE    HEATER — 5    K\V.    CAPACITY 


melting,     fusions,     and     many     other 


Four  Electrical  Groups 

The  applications  of  electricity  for  heating  purposes 
in  the  indu.stries  may  be  divided  electrically  into  four 
groups.  The  widest  and  most  varied  includes  all  such 
applications  where  the  heating  unit  is  attached,  im- 
bedded or  immersed,  and  heat  is  conducted  to  a  liquid. 


FIG.    15.     stei:l    jAi  ki:ti;ii   si'A(  i;   hkatkk   km  asi.h   in    \i  i 


FIG.     18.       VVESTINGHOUSE    OUTPOOR    SERVICE    FOOT    WARMER 
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metal  or  other  working  surface.  Examples  of  this  class 
of  applications  are  as  follows:  Soldering  irons  and 
pots ;  metal  melting  pots ;  glue  cookers  and  pots :  wax 
heaters ;  embossing  and  machine  heads ;  various  laundry 
and  tailors'  irons  ;  sealing  machine  heaters  ;  forming  dies 
for  paper  cartons,  cups  and  the  like;  printers'  and  en- 
gravers' stoves ;  chocolate  warmers  ;  celluloid  heaters ; 
industrial  stoves. 

A  second  group  includes  air  or  space  heaters  sucli  as 
the  following :  Industrial  heating  units  and  heaters  for 
crane  cabs  and  other  unhealed  or  exposed  rooms ;  ovens 
for  drying,  enameling,  japanning  and  baking;  plate 
warmers. 

A  third  grou|i  includes  furnaces:  resistance  furnaces 
and  arc  furnaces. 

In  the  general  applications  as  indicated  in  the  first 
group,  we  find  an  unlimited  field  since  the  units  may  be 
used  in  flat  strips,  circular  bands,  or  discs  of  sizes  suita- 
ble for  the  work.  This  fact  becomes  apparent  by  re- 
ferring to  the  illustrations  Figures  i  to  15  inclusive. 

In  conduction  heating,  the  heater  unit  is  mounted  in 
direct  contact  with  the  surface  heated  and  heat  passes 
to  this  surface  by  conduction.  The  more  perfect  the 
contact  of  the  entire  unit  and  surface,  the  more  efficient 
;;nd  long-lived  will  be  the  apparatus.  The  steel-jacketed 
units  are  often  used  with  the  steel  jacket  welded  to 
the  surface  metal  of  the  embossing  press,  for  instance, 
and  then  the  jacket  is  pressed  around  the  unit  under 
hydraulic  pressure.  These  units  are  used  for  tempera- 
lures  of  550  to  750  degrees  Fahrenheit,  although  these 
temperatures  depend  somewhat  on  the  work  which  the 
appliance  to  which  they  are  attached  is  designed  to  do. 


FIG.    20.       KLECTRIC    SOI.DERl.Nli    IKliN  —  HEATER    UNITS    IN    TIP 

Immersion  heating  is  frequently  used  where  the  whole 
enclosed  unit  is  submerged  in  water,  and  nia_\-  be  used 
for  other  liquids  such  as  oils  and  for  lead  and  type 
metal  baths.  This  encased  type  of  immersion  heater 
is  used  for  temperatures  up  to  about  850  degrees 
Fahrenheit. 


FIG.   21.      SOLIIERIXG    IROX    WITH    SPECIAL   TIP   FOR  SEALING   \V.\X 

Principal  Appli.axces  U.sed  in  the  Industries 

Listed  below  are  t3pical  classes  of  industries  and  fac- 
tories with  the  electrically  heated  apparatus  or  appli- 
ances which  are  used.  There  are  many  that  are,  of 
course,  not  mentioned  because  they  pertain  to  certain 
individual  cases  that  are  more  or  less  special  but  the 
ones  mentioned  cover  those  in  general  use  today. 

Apparatus 


Laundry  iron,  9-pouiid 

Tailors'   iron 

Soldering   iron,    ifs-inch 

Soldering  iron,    i|4-iii<:h 

Stildering  iron,  special,   i-14-inch 

Industrial  stove.  6  inches  in  diam- 
eter 

Industrial   stove,   rectangular 

Wax  heating  stove,  for  low  tem- 
perature 

Space  heater  unit 

Air  heater,  open-coil  type 

Air  heater,  grid  type 

Plate  warmers 

Immersion  heaters,  3-inch  disc 

Immersion  heaters,   5-inch  disc 

Immersion  heaters,  bayonet  type 

Aletal  melting  pots 

Chocolate  warmers 

Batch  warmers 

Matters'  hand   shell 

Hatters'  velouring  stove 

Hat  blocking  iron 

Curling  machine  iron 

Hatters'   flanging  bag 

Hatters'  hand  flat 

Button  die  heater 

Embossing  head 

Glue  pot,  one-pint 

Glue  pot,  one-quart 

Solder  pot 

(~)\  ens 


Rating  in 

Cents 

watts 

per  hour, 

approx. 

600 

2K2 

800 

zVi 

250 

I 

400 

lYz 

500 

2 

550 

2 

800  to  3,200 

3  to  13 

375 

1V2 

500 

2 

500  to  3,000 

2   to    12 

5,000  to  10,000 

20   to   40 

Soo  to  3,000 

2   to    12 

250 

I 

660 

2/. 

150  to  3,600 

Vi  to  15 

400  to  550 

2 

55  to  220 

Ya  to  I 

2,400  to  4.800 

10  to  20 

300  to  500 

154    to    2 

315  to  450 

lYz    to   2 

400 

m 

750 

3 

440 

ifi 

550  to  700 

2  to  3 

100 

Vi 

100    to     1,000 

V2  to  4 

75  to  250 

Vi  to   I 

75  to  250 

Vi  to  I, '4 

250  to  800 

I  to  3 

Depends   on 

size  and  type 

.\utomobile  companies 
Soldering  irons 
Solder  pots 
Glue  pots 
Sad  irons 

Furnaces  for  hardening 
Japanning  ovens 
Enameling  ovens 


Starch  cookers 
Machinery   and   tool   manufac- 
turers 

Air  heaters 

Furnaces,  heat  treating 

Furnaces,  resistance  type  for 
tools 

Furnaces  for  hardening 
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Paint  and  varnish  heaters 
Stoves 

Oil  tempering  baths 
Air  heaters 
Vulcanizers 
Welders 
Bakeries  and  biscuit  manufac- 
turers 
Bake  ovens 
Chocolate  warming  kettles 


Oil  tempering  bath? 
Soldering  irons 
Temper  drawing  ovens 
Welders 
Metalware  manufacturers 
Air  heaters 
Enameling  ovens 
Japanning  ovens 
Japan  tank  heaters 
Welders 


Electricalh'    heated    wrapper  Miscellaneous  manufacturers 

sealing   machines  Air  heaters 

Soldering    irons    for    sealing  Branding  irons 

metal     cartons     in     which  Bacteriological  ovens 

biscuits    are    sent    to    the  Cauterizers 

army  in  Europe  Disc  stoves 

Candy  manufacturers  Macaroni  dryers 

Batch  warmers  Sealing  wax  heaters 

Bonbon  kettles  Sherardizing  ovens 

Chocolate  warmers  Vat  dryers 

Corn  poppers  Water  heaters,  etc. 

Gelatine  cookers  Munition  plants 

Peanut  roasters  Air  heaters 

Sealing     and     packing     ma-  Drying  ovens 

chines,  electrically  heated  Gun  shrinking  furnaces 

Electrical  manufacturing  plants  Hardening  furnaces 

Furnaces  Heat  treating  furnaces 

Ovens  Oil  tempering  baths 

Soldering  irons  Metal  melting  pots 

Solder  pots  Soldering  irons 

Welders  Solder  pots 

Factory  lunch  rooms  Welders 

Dish  washers  and   dryers  Paper  box   factories 

Broilers  Box  mold  heaters 

Urns  Drying  ovens 

Food  warmers  Glue  pots 

Foundries  Glue  cookers 

Air  heaters  Wax  heaters 

Annealing   furnaces  Publishing  and  printing  estab- 

Arc  furnaces  lishments 

Core  drying  ovens  Back   rounders 

Heat  treating  furnaces  Burnishers 

Oil  pre-heaters  Case  coverers 

Furniture  manufacturers  Embossing  die  heaters 

Air  heaters  Engravers'  stones 

Creasing  tools  Gilding  wheel  heaters 

Glue  pots  Glue  heaters 

Glue  cookers  Gold  leaf  presses 

Paint,      stain      and     varnish  Ink  dryers 

heaters  Linotype  pots 

Wax  knife  heaters  Monotype  pots 

Hat  manufacturers  Matrix  dryers 

Flanging  bags  Pallets 

Hand  shells  or  irons  Press  heaters 

Hand  flats  Shoe  shops 

Velouring  stoves  Indentors 

Knitting  mills  Knurling  irons 

Air  heaters  Lining  cementors 

Hosiery  forms  Relasters 

Irons  Stitchers 

Vaporizers  Thread  waxing  machines 

Laundries  and  shirt  factories  Turn  and  welt  heaters 

Cloth  dryers  Welters 

Collar  formers  Steel  plants 

Cuff  formers  Air  heaters 

Irons,  laundry  Furnaces 

Irons,  shirt  Soldering  irons 

Ironing  machines  Welding   equipment 

Pleating  machines 

Aside  from  the  other  advantages  of  electric  heat  for 
metal  heating,  the  re])ort  made  in  the  plant  of  the  New 
York  World  by  Mr.  J.  H.  \^ogt,  chemical  engineer,  to 
Mr.  James  M.  Lynch,  Nev,-  York  State  Commissioner 
of  Labor  is  interesting.  No  lead  was  found  in  the  at- 
mosphere of  the  composing  rooms  in  which  there  were 
57  electrically  heated  linotype  machines.  In  the  mono- 
type room,  however,  where  there  were  nine  monotypes 
all  gas  heated,  a  certain  amount  of  lead  was  found. 
After  this  test  the  monotypes  were  equipped  with  elec- 
trically heated  lead  pots. 

Sp.ace  or  Air  He.\ti:rs 
It  is  a  simple  matter  to  extend  an  electric  lighting  cir- 
cuit and  add  another  lamj)  or  group  of  lamps  according 


to  the  conditions 
and  amounts  of 
light  desired. 
This  same  flexi- 
bility is  taken  ad- 
vantage of,  in  the 
way  of  heating 
such  places  as 
crane  cabs,  valve 
houses,  signal  and 
w  a  t  c  h  houses, 
turn  table  cabs, 
bridge  houses,  and 
various  other  locations  where,  because  of  exposure  or 
physical  conditions,  heat  or  additional  heat  is  required. 
Steel-jacketed  electric  heater  units  that  look  like  two- 
foot  rulers  are  connected  to  a  lighting  or  power  circuit 
like  so  many  lamps  and  may  be  distributed  where  they 
will  do  the  most  good.  Figure  15  shows  the  compara- 
tive size  of  this  heating  unit,  the  entire  heating  e'ement 
of  which  is  buried  in  an  enclosure  of  mica  around  which 
ihe  steel  jacket  is  placed  and  sealed  under  an  hydraulic 
jiressure  of  about  20  tons.     Two  insulated  eyelet  holes 

are   provided    for 


ELECTRIC     SOLDER    POT 


Q.iM 


FIG.    23.  TWO  STYLES  OF  ELElTKIC  I.LIE  n 


mounting,     and 

t  w  o     connector 

posts     serve     for 

^-q^^^^      I     |||M  making    the    con- 

I     ^^M*^^^      I    I^H  J      nections     to     the 

!       ^Bt""*'^  *    ^^■rT'*^*^       circuit. 

Traffic  officers, 
crane  operators, 
signal  men  have 
employed  this 
t\'pe  of  electric  unit  for  keeping  their  feet  warm.  A 
heavy  perforated  metal  plate  is  sometimes  used  sup- 
ported about  two  inches  above  the  floor  with  a  unit  or 
several  units  placed  between — allowing  an  air  space 
between  the  units  as  well  as  between  the  surfaces 
fibove  and  below  to  permit  circulation.  A  current  of 
wann  air  then  passes  up  through  the  perforations.  The 
fize  of  the  units,  being  3/16  inch  thick  and  ijX  inch 
wide  make  it  possible  to  use  them  in  a  very  sinall  space. 
These  heaters  ma\'  also  be  used  for  warming  small 

ovens  and  drying 
cabinets  where  the 
temperature  of  the 
air  surrounding  the 
licater  units  does 
not  exceed  about 
403  degrees  Fahr- 
enheit, and  where 
the  air  circulates 
freely  about  the 
heater.  E  x  a  m  - 
pies  of  this  usage 
are,  laundry  dry- 
ers, film  dryers, 
chemical  dry- 
e  r  s  ,  sherardizing 
ovens,  food  warm- 
ers, etc. 

Other    mill    type 

electric  heaters  are 

made   up    as    coin- 

Rt)  plete  units,   a   few 

commonly    used 

ustrations,   Figures   16,    17, 


FIG.  24. 


ELECTRIC.M.I.V    II 

LiNOTvrr  riiT 
types  being  shown  in  the 
18  and  ro- 

This  type  of  healer  unit    m;iy  be  also  designed  for 
liigher  temperature  and  for  condtiction  heating  by  clamp- 
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FKi.  25.     HEAR  VIEW  OE    15      X   I5      EI-EITRICALLY   HEATED  PRESS   BLOCK 

ing  to  press  heads,  plates,  and  in  various  forms  to  be 
used  on  packaging  and  sealing  machines,  dies,  matrix 
tables,  embossing  blocks,  paper  rolls,  ironing  rolls,  hot 
plates,  etc.  Some  of  these  applications  have  been  re- 
ferred to  previously. 

Electric  Sulderixg  Irons  Now  Universally  Used 

Nearl}-  every  factory  uses  soldering  irons  either  in 
production  or  in  maintenance  and  repair  work.  Biscuit 
manufacturers  recently  jumped  into  the  big  user  class 
by  employing  them  for  sealing  the  metal  boxes  in  which 
crackers,  biscuits,  etc.,  are  shipped  to  the  boys  in  the 
Army.  Girls  do  this  work  and  the  portability,  cleanli- 
ness, and  safety  features  made  their  use  ideal.  The 
number  of  motions  as  studied  by  an  efficiency  engineer 
are  much  fewer  than  with  the  iron  heated  in  a  gas 
furnace,  besides  the  elimination  of  the  gas  fumes  and 
impovershing  of  the  air  which  is  considerable  where 
many  gas  heaters  are  used  and  many  employed.  From 
the  fire  hazard  standpoint  alone,  the  electric  iron  is 
worthy  of  its  hire  because  of  the  great  need  for  every 
building  standing  and  the  difficulty  experienced  in  re- 
building should  a  fire  occur. 

In  some  irons  the  tip  extends  into  a  sleeve  or  socket 
around  which  the  heater  coils  is  wound,  while  in  others 
the  heater  core  extends  up  into  the  tip.  One  of  the 
latter  type  is  shown  in  Figure  20  with  the  removable 
tip  shown  removed.  The  heater  coil  is  hermetically 
sealed  in,  to  prevent  moisture  or  acid  flux  entering. 
Tips  are  made  in  various  sizes  with  blunt  and  pointed 
ends. 

These  irons  are  also  used  for  sealing  screw  holes  of 
switches  with  wax  and  for  various  other  purposes.  When 
supplied  witli  a  tip  carrying  a  branding  mark,  the\-  be- 


ne.    26.      STRAWHATTERS'     HAND    FLAT.S 


FK;.     2J.       ELECTRIC     HAND    FLAT     Fl  >R     SHAPING    FELT     HATS 

come  branding  irons,  marking  chocolates,  meats,  leather, 
l:ght  wood,  etc. 

One  method  for  covering  screws  in  screw  holes  with 
wax  is  to  mount  an  electric  soldering  iron  tip  downward 
at  an  angle  of  about  45  degrees  and  use  a  special  tip 
so  cut  out  and  pointed  that  the  operator  simply  rubs  a 
piece  of  wax  into  the  groove  and  a  small  stream  of  the 
liquid  wax  drips  off  the  point  into  the  hole  in  the  ob- 
ject held  just  under  the  point.  Figure  21  shows  an  iron 
used  in  this  operation  with  details  of  tip. 

To  regulate  the  current  to  soldering  irons  used  for 
some  special  purposes  such  as  the  above,  a  small  rheo- 
stat is  connected  in  the  circuit.  By  this  means  the  tem- 
perature is  decreased  as  desired. 

There  has  recently  been  brought  out  a  useful  little 
device  known  as  the  automatic  rack  for  supporting  elec- 
tric soldering  irons.  As  a  matter  of  orderliness  alone, 
this  rack  is  desirable  in  any  shop  since  it  provides  a 
definite,  known  place  for  the  workman  to  [)lace  his  iron 
when  not  in  use.  Soldering  irons  left  on  a  bench  with 
the  current  "on"  overheat,  which  may  result  in  the  burn- 
ing out  of  the  heating  unit  or  in  setting  fire  to  the  bench 
or  material  near  the  iron.  If  the  current  is  turned  "ofT" 
the  iron  cools  down  to  such  a  degree  that  considerable 
delay  is  caused  when  the  iron  is  again  wanted. 

Heat  is  generated  in  the  iron  by  passing  electric  cur- 
rent through  the  heater  unit.  When  the  iron  is  applied 
lO  the  work  heat  is  drawn  from  the  tip  of  the  iron  into 
the  other  metal.  As  long  as  heat  is  thus  drawn  oflF  and 
used  properly  there  will  be  no  excessive  temperature  of 
the  iron  and  heater  unit.  If  the  work  to  which  the  iron 
tip  is  applied  is  too  light  in  proportion  to  the  iron  or 
■f  the  iron  is  not  applied  to  any  work  and  the  current 
remains  "on,"  little  or  no  heat  is  conducted  away  with 
the  result  that  the  heater  coil  overheats. 

The  device  mentioned  above  operates  on  the  principle 
of  the  telephone  receiver  hook.  Placing  the  iron  on  the 
support  or  hook  bears  this  down  and  inserts  resistance 
in  circuit  with  the  iron.  This  reduces  the  current  con- 
sumed when  the  iron  is  not  in  actual  use  but  allows 
enough  current  to  reach  the  heater  coil  of  the  iron  to 
prevent  it  from  cooling  oiT  entirely.  U'hen  the  iron  is 
lifted  from  the  support  the  resistance  which  is  carried 
at  the  back  of  the  small  slate  panel  is  cut  out  of  the 
soldering  iron  circuit  and  full  current  flows. 
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Hi-   _'S  (  ahove).     hat  manufacturers'  hand  shell 
FIG.   29    (below),     hatters'   doran'    jiachixe   iron 

Where  solder,  lead,  babbitt  metal,  tin,  etc.,  are  re- 
quired in  liquid  form,  the  individual  pot  provides  an 
economical  labor-saving  means  for  melting.  See  Figure 
22. 


Glue  Cookers 
heaters  are  used 


preference   to 


Glue  cookers  or 
glue  pots  where 
large  quantities  of 
glue  are  required, 
standard  sizes  be- 
ing made  in  ca- 
pacities from  two 
to  50  gallons. 
Electric  heaters 
of  the  "ba\onet" 
type  are  e  m  - 
ployed  arranged 
to  give  two  heats,  fig.  30.  hatters'  hand  flat  and  stand 
the  maximum   of 

Ahich  is  used  in  the  morning  for  about  one-half  to 
three-quarters  of  an  hour,  after  which  the  current  may 
be  turned  off  entirely  for  several  hours  and  then  the 
minimum  current  turned  on  intermittently  or  continu- 
ously depending  on  the  amount  of  glue  used.  The  heat- 
ers warm  the  water  in  a  jacket  surrounding  the  glue 
vessel,  and  the  jacket  in  turn  is  surrounded  by  an  en- 
closure of  mineral  wool  to  retain  the  heat  and  reduce 
ihe  amount  of  current  used.    Cookers  of  this  type,  it  is 


claimed,  consume  such  a  small  amount  of  current  as  to 
make  them  more  economical  than  either  steam  or  gas. 
]f  the  glue  has  been  soaked  in  water  previous  to  being 
put  into  the  cooker,  the  glue  will  be  melted  and  brought 
up  to  a  temperature  of  150  degrees  Fah.  in  one  hour. 

Glue  Pots 

Portable  types  of  glue  pots  may  be  taken  to  the  work 
end  connected  to  any  socket  or  other  electrical  outlet. 
-See  Figure  23.  Some  of  these  are  of  the  water  jacket 
type,  an  immersion  water-proof  t\pe  of  electric  heater 
keeping  the  glue  uniformly  hot  by  heating  the  water. 
It  is  necessary  to  keep  water  up  to  a  given  level.  In 
this  immersion  type,  heat  reaches  the  pot  holding  the 
glue  by  convection  and  radiation. 

Jacketed  t^pes  of  glue  pots,  usually  made  of  alumi- 
num, have  the  heater  unit  in  the  bottom  of  the  pot  and 
beat  the  glue  directly.  The  temperature  of  operation 
is  about  180  degrees  Fahrenheit.  In  the  city  of  Chicago 
alone  over  g,ooo  electrically  heated  glue  pots  are  in  use. 

Metal  Heating  Pots 

Linotype  and  monot\pe  machines  used  for  machine 
setting  of  type  in  newspaper  and  printing  establishments 
are  examples  of  metal  heating  that  have  been  eminently 
successful.  As  the  metal  is  equally  heated  throughout 
a  high  heat  can  be  applied  in  starting  and  the  metal  very 
quickly  brought  to  a  liquid  state.  This  is  unsafe  with 
gas  on  account  of  danger  of  cracking  the  pot. 

Two  heating  units  curved  to  fit  the  circular  shape  of 
the  pot  are  immersed  in  the  molten  metal  so  that  perfect 
conductivity  of  heat  is  obtained.  Another  heater  unit 
is  secured  to  the  upper  side  of  the  mouthpiece  and  one 
to  the  underside  and  throat  as  shown  in  Figure  24. 

The  pot  as  shipped  from  the  factory  is  adjusted  for 
an  operating  temperature  of  550  degrees  Fahrenheit, 
with  an  automatic  operating  range  of  approximately  12 
degrees  from  this  point,  making  the  total  temperature 
variation  during  operation  approximately  25  degrees. 
Thus,  if  you  raise  the  normal  operating  temperature  of 
the  pot  to  too  degrees,  it  means  that  the  high  heat  will 
cut  off  at  612  and  be  automatically  switched  on  again  at 
587  degrees. 

In  the  industrial  plant  today,  the  medical  departments 
have  grown  to  be  models  of  their  kind.  The  sterilizer 
with  immersion  type  heater,  permitting  the  electrical 
sterilization  of  instruments  in  view  of  the  patients 
which  has  a  beneficial  psychological  effect  on  them. 
These  appliances  are  built  in  various  sizes. 


FIG,    31.      CHOCOLATE    DIPPING-TABLE    WITH    KETTLE    AND    SIDE    PANS 


FIG.    32.      ELECTRIC    BATCH     HEATER.    USKll    IN    SPINNING    HARD 
CANDIES 

An  almost  endless  number  of  other  applications  could 
be  referred  to,  hut  those  mentioned  give  an  idea  of  the 
possibilities.  In  the  next  installment  electricity  for  oven 
and  dr\-room  heating  will  be  described. 
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General  Business   Manager,   Sherman   Service,   Inc. 

AS  we  live  we  learn,  whether  we  realize  it  or  not. 
The  average  employer  who  states  that  he 
has  treated  his  employees  more  than  square, 
undoubtedly  has  attached  to  his  statement  the  one 
word  "money."  He  thinks  money  the  panacea  of  all 
ills. 

Neither  wage  scales  nor  short  working  days  will 
settle  the  labor  problem.  Mental  satisfaction  is  the 
only  satisfaction  there  is.  The  idle  boy,  girl,  man  or 
woman  is  a  pitiful  sight;  they  are  the  individuals 
who  are  always  ill  at  ease,  restless — something  is 
wrong  with  them ;  they  imagine  the  most  foolish 
things  possible.  This  is  true  in  every  environment 
of  life  whether  we  earn  our  livelihood  with  our 
hands  or  with  our  heads. 

The  labor  problem  is  misnamed.  The  same  prob- 
lem that  confronts  the  employer  today  confronts  hu- 
manity as  a  whole,  and  it  is  the  most  simple  thing  in 
the  world  to  realize  fully  that  this  entire  question  of 
the  relationship  of  human  beings  rests  upon  three 
fundamentals  «-hich  must  be  applied  not  only  to  the 
employer  and  employees,  but  to  evervone  through- 
cut  the  universe;  namely,  self-education,  help-edu- 
cation and  gratification. 

These  may  be  otherwise  described  in  the  idealistic 
classification  as:  personal  unbiased  example,  per- 
sonal unbiased  teaching,  personal  unbiased  judg- 
ment. Money  is  not  the  answer;  hours  of  labor  are 
not  the  answer. 

Can  it  be  possible  that  anyone  connected  with 
labor  believes  that  if  any  company,  for  example, 
turned  over  its  entire  business  to  its  workers,  that  if 
it  divided  pro  rata  among  them  the  entire  profits  of 
trie  organization  after  paying  the  lawful  interest  in 
exactly  the  same  way  and  at  the  same  time  as  those 
who  are  investors  or  officials — can  it  be  possible  that 
anyone  believes  that  the  thousands  of  workers  em- 
ployed by  the  company  would  be  satisfied  and  re- 
main in  the  employ  of  that  concern?  It  is  a  pretty 
dream — but  it  is  an  aw^ful  joke. 

Sobering  Effect  of  Responsibility 
I  recently  came  to  know  of  a  certain  concern  en- 
gaged in  a  very  peculiar  business.  Among  their  em- 
ployees were  several  who  did  not  believe  they  were 
being  paid  in  proportion  to  the  return  upon  the  busi- 
ness which  they  were  securing,  and  expressed  them- 
selves accordingly  in  a  very  polite  way.  The  presi- 
dent, and  nearly  sole  owner  of  that  corporation, 
called  three  of  these  individuals  into  his  office  and 
told  them  that  he  would  gladly  turn  over  to  them,  if 
they  would  assume  the  obligations  imposed  under 
present  conditions,  all  plant?  save  two  which  belonged 
to  this  corporation. 

It  was  a  laughing  matter  to  watch  the  faces  of 
these  individuals.     They  wanted  their  money  ever>' 


Saturday,  and  they  wanted  to  know  how  much  they 
got  anyway,  whether  an\'body  made  anything  out  of 
iheir  efforts  or  not.  They  had  not  thought  of  the 
responsibility,  financial  and  otherwise,  which  was 
upon  the  shoulders  of  their  employers.  They  went 
back  to  their  work  contented  and  satisfied,  realizing, 
because  of  their  mental  type,  that  there  was  some- 
thing more  than  their  efforts  that  concerned  the  busi- 
ness as  a  whole.  They  blew  up  higher  than  a  kite 
when  confronted  with  that  one  thing  which  makes 
ail  men  stop  and  take  notice,  namely,  responsibility 
?nd  a  chance  of  not  making  money. 

Money  Far 'from  Being  All 

^^'hy  think  that  men  are  really  dift'erent?  We 
learn  from  those  who  have  made  a  study  of  psychol- 
ogy that  in  the  life  and  development  of  a  man  there 
IS  nothing  that  sets  to  work  with  greater  secrecy 
than  the  construction  of  an  idealistic  personality, 
f.nd  money  is  not  connected  with  it  in  any  way. 
Some  of  the  poorest  men  in  the  world  were  the  great- 
est ;  some  of  the  greatest  inventors  in  the  world 
were  the  poorest;  the  greatest  artists,  the  greatest 
men  in  the  professions  have  died  paupers,  but  happy. 
Money  does  not  buy  happiness.  This  also  applies  to 
men  of  the  physical  type — a  worker  earning  $3.00  per 
day  is  frequently  much  happier  than  one  earning  twice 
that  amount  with  equal  responsibilities,  etc.  If  employ- 
ers will  only  stop  and  think,  will  only  analyze  their  own 
experience  and  apply  the  education  of  themselves  upon 
a  basis  of  nothing  more  or  less  than  common  sense, 
there  can  be  but  one  judgment,  that  is,  it  pays  to  be 
thoughtful — not  of  money,  not  of  hours,  but  of  the 
minds  of  their  workers,  of  the  viewpoint  of  life  and 
what  it  means. 

Many  an  employer  is  letting  fate  run  his  business ; 
many  an  employer  believes  that  his  workers  are  un- 
r.ppreciative ;  many  a  one  believes  that  his  w^orkers 
must  not  be  allowed  to  grow ;  and  just  because  he 
does  not  present  an  objective  for  them  to  view,  in- 
stead of  growing  for  the  mutual  welfare  of  both,  the 
employee  grows  away  from  the  employer,  becomes 
dissatisfied  with  the  association  which  exists  and 
either  discontinues  it  or  agitates  where  he  is.  As 
the  result  of  agitation,  the  unrest  which  is  in  the 
'mind  of  that  worker  multiplies  itself  and  often 
swings  through  the  entire  working  force,  with  the 
result  that  all  become  dissatisfied  to  the  extent  that 
production  is  held  up.  Then  not  only  does  the  em- 
ployer lose,  but  the  workers  lose  two  to  one  because 
they  cannot  stand  the  loss  of  time  which  strikes  and 
decreased  production  entail. 

I^ABOR  Problem  a  Mental  Trouble 

The  labor  problem  is  nothing  more  or  less  than  a 
mental  trouble.  This  is  a  conceded  fact.  If  such  is 
true,  a  mental  application  must  be  used  to  remedy 
this  disease.  Owning  to  the  fact  that  workers  are 
physical,  their  viewpoints  must  be  handled  from  a 
dift'erent  standpoint  and  an  objective  used  which 
they  can  see  and  feel  physically.     By  so  doing  it  wall 
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revert  back  into  their  minds  and  cause  them  to  become 
contented  whether  they  are  or  not.  But  just  the  moment 
that  an  emploxer  countenances  and  acquiesces  to  exor- 
bitant demands,  and  gives  himself  and  his  plant  over, 
bait,  hook  and  sinker  to  labor  he  simph'  delays  the  day 
when  something  must  occur  to  place  the  teacher  where 
he  belongs  and  the  scholar  at  the  desk.  It  is  just  as  prac- 
tical and  just  as  sensible  to  allow  the  working  forces  to 
instruct  the  employer,  as  it  is  for  the  student  in 
school  to  occupy  the  position  of  professor  and  the 
professor  to  be  placed  in  the  class. 

The  whole  idea  is  turned  all  around,  due  solely 
to  the  fact.  I  am  sure,  that  some  employers  have  not 
considered  this  matter  from  the  right  standpoint,  and 
seemingly  will  not  do  this  when  it  comes  to  satisfy- 
ing their  workers.  Such  a  one  is  the  type  of  indi- 
vidual who  thinks  that  money  is  the  cure  for  all  evil. 
It  is  not  money  that  will  satisfy  labor — it  is  honest, 
sincere  treatment  and  the  gratification  of  an  objec- 
tive which  is  not  removed. 


ing  a  higher  labor  turnover  calls  for  one  type  of  pre- 
ventatives in  the  employment  and  factory  departments, 
while  a  high  fluctuation  is  either  unavoidable  or  the 
preventative  means  must  be  taken  in  the  production  and 
.«ales  departments. 

3.     To  avoid  using  the  information  after  it  has  be- 
come   o  n  e 


By  E.  Goldberger 

Efficiency   Engineer,   Packard   Motor   Car   Company 

1HAVE  read  with  great  interest  the  questionnaire 
and  answers  in  the  September  issue  of  Industrial 
Man.^gement  in  regard  to  labor  turnover,  and  no- 
tice that  the  concensus  of  opinion  differs  so  much  from 
the  standards  adopted  by  the  National  Employment 
Manager's  Conference  and,  later,  by  the  I'nited  States 
Department  of  Labor,  that  it  seems  these  standards 
will  have  to  be  revised. 

We  have  investigated  this  proposition  repeatedly  and 
the  following  method,  adopted  and  applied  in  our  works, 
may  be  of  interest  at  the  present  time.     Two  charts 
help  in  understanding  the  method. 
Figure   l   shows : 

A.  Grand  total   of  men  employed  in  the  division. 

B.  Total  number  of  men  hired  during  one  week 
preceding  the  date  marked  on  the  horizontal  coordinate 
I'this  includes  new  men,  rehired,  re-instated  and  trans- 
ferred m). 

C.  Total  number  of  men  paid  off  during  one  week 
preceding  date  marked  (includes,  resigned,  laid  off,  dis- 
charged and  transferred  out). 

D.  Total  number  of  men  hired  during  four  weeks 
preceding  date. 

E.  Total  number  of  men  paid  off  during  four  weeks 
preceding  date. 

For  figuring  the  labor  turnover  I  have  adopted  a  new 
standard  that  gives  a  better  index  as  to  the  labor  con- 
dition in  a  division. 

1.  Instead  of  one  week's  figure  for  hired  or  paid 
men,  I  take  the  total  of  four  consecutive  weeks,  which 
then  gives  an  evener  slope  in  the  curves  expressing  turn- 
over tendencies. 

One  week  is  too  short  a  period  from  which  to  draw 
any  intelligent  conclusion,  since  the  variation  between 
two  following  weeks  might  represent  a  couple  of  hun- 
dred per  cent. 

2.  The  total  number  of  men  that  have  been  hired  and 
been  paid  off,  i.  e.,  actually  replaced,  represents  a  com- 
plete turnover,  and  if  there  be  an  excess  of  men  hired 
over  paid  off,  they  actually  are  to  be  accounted  to  in- 
crease in  force,  while  if  there  be  an  excess  of  men  paid 
off,  they  represent  a  decrease  in  force. 

The  term  "fluctuation  of  labor"  (-f-  if  increasing  the 
force,  —  if  decreasing)  is  used  to  express  these  figures, 
since  it  leaves  the  term  "turnover  of  labor."  to  repre- 
sent only  what  its  name  implies. 

It  is  important  to  make  this  distinction,  since  avoid- 
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()f  figuring,  and  the  grand  total  of  men  employed  (on 
our  books )  at  the  end  of  that  period.  This  figure  multi- 
plied by  13  gives  the  labor  turnover  percentage  reduced 
to  a  yearly  basis. 

The  above  rule  naturally  implies  that  if  a  man  has 
left  for  certain  reasons,  and  another  one  has  been  hired 
during  the  four  weeks  following  his  departure,  a  re- 
placement has  taken  place  which  has  to  be  accounted 
mto  turnover,  but  if  he  be  not  replaced  at  all,  or  re- 
placed only  after  more  than  four  weeks,  it  is  accounted 
as  fluctuation. 

Figure  2  gives  both  the  turnover  and  the  fluctuation 
(above  the  o  line  if  increasing,  below  if  decreasing 
the  department's  force).  They  are  both  figured  in  per 
cent.  {i.  e.,  taken  over  the  total  number  of  men  em- 
ployed in  that  division  during  that  week).  The  figures 
on  the  left  side  of  the  column  read  the  percentage  for 
the  elapsed  four  weeks  (almost  a  month)  and  those  on 
the  right  side  the  same,  reduced  to  a  yearly  basis. 

The  prevailing  practice  in  figuring  labor  turnover  is: 
Multiply  the  number  of  men  hired  (or  leaving)  each 
week  by  52  and  divide  the  result  by  the  grand  total  of 
employees.  This  leads  to  wrong  conclusions  since  it 
is  neither  the  hired,  nor  the  leaving  men  that  constitute 
the  basis  of  labor  turnover. 

Both  methods  (hired  or  leaving  men  as  basis  for 
turnover)  and  their  error  appear  in  Figure  i,  where  in 
two  different  divisions  the  conditions  arc  directly  op- 
posed. Either  way  of  figuring  would  affect,  considera- 
bly the  factor  representing  turnover.  Actually,  the  true 
turnover  cannot  be  so  different  in  two  divisions  mider 
the  same  management  and  same  scale  of  wages. 

Of  course,  the  same  conclusions  could  be  drawn  if, 
instead  of  two  di\isions,  we  would  consider  two  plants. 
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The  following  remarks  amplify  the  preceding: 

1.  Tr'ansfers  in  or  out  are  always  counted  as  hirings 
or  leavings,  keeping  in  mind,  of  course,  that  a  man 
transferred  from  one  de|)artment  to  another  one  of  the 
same  division  is  to  lie  figured  in  the  departmental  turn- 
over but  not  in  the  divisional  turnover. 

2.  Number  of  men 
on  the  books  or  men 
actually  working. 
There  are  more  rea- 
s  o  n  s  in  favor  of 
counting  the  men  on 
our  books  rather  than 
those  really  attending, 
as  some  men  leave 
without  notice,  pass- 
ing through  a  transi- 
tory stage  of  not  at- 
tending and  still  be- 
ing on  the  books;  so 
that,  when  they  leave 
and  are  counted  in 
the  turnover,  they  do 
not  represent  the 
turnover  of  the  force 
working,  but  of  that 
on  our  books. 

b.  It  is  much  easier 
to  count  the  men  on 
the  books  than  those 
attending,  as  the  first 
information  can  be 
made  available  quick- 
ly in  the  emplovment 
office,  while  the  last 
one  has  to  be  made 
a\ailable  b\  many  clerl 
the  time  office. 

c.  The  disturbance  of  the  balance  of  forces  m  the 
industrial  conditions  of  the  country  has  compelled  us 
to  consider  the  problem  of  labor  turnover.  It  is  very 
hkely  that  high  wages,  where  they  are  unwarranted, 
will  force  us  to  face  the  problem  of  absentees,  and  to 
study  a  standard  coefficient  of  attendance.  There  can 
be  no  doubt  but  that  this  is  represented  by  the  ratio  of 
elapsed  straight  man  hours  {i.  e.,  not  including  over- 
time) over  total  available  man  hours  on  the  books  (  simi- 
lar to  the  ratio  of  output  over  input  in  any  power  ma- 
chine). This  is,  in  my  opinion,  a  good  enough  reason 
to  keep  the  same  denominator  for  all  three  coefficients, 
labor  turnover,  labor  fluctuation  and  labor  attendance. 

3.  Standard  period.  A  day  or  a  week  are  too  short 
periods  from  which  to  draw  intelligent  conclusions 
(see  the  figures),  and  a  four-weeks'  period  has  an  ad- 
vantage over  a  monthly  period  since  the  last  one  varies 
almost  10  per  cent,  in  length,  which  would  also  afifect 
our  coefficients.  It  takes  about  one  hour  per  week  to 
plot  the  curves  shown  for  all  15  divisions  of  our  plant. 

4.  Unavoidable  replacements.  Employment  man- 
agers like  to  see  the  turnover  figures  as  Io^n  as  possible 
and  favor  eliminating  the  "unavoidable  replacements" 
from  the  figures  expressing  turnover.  There  are,  how- 
ever, two  reasons  why  we  have  preferred  not  to  make 
this  elimination.  First,  the  unavoidable  replacements 
cost  just  as  much  money  as  the  other  ones,  and,  second, 
how  are  we  going  to  agree  upon  a  standard  deciding 
what  is  and  what  is  not  an  unavoidable  replacement? 

5.  Average  nnnibcr  of  men  on  payroll  It  would  be 
more  correct,  from  a  mathematical  standpoint,  to  take 
as  the  denominator  of  the  ratio  expressing  the  labor 
turnover  the  average  number  of   men  on   the  paxroll 
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FIG.    2.      CHART   OF   LABOR   TURNOVER 

AND    LABOR    FLUCTUATIONS — 

TWO   DEPARTMENTS 

in  different  departments  or  by 


during  the  four  weeks  preceding  the  computing  of  the 
turnover  percentage.  To  do  this,  we  would  have  to  take 
one-fourth  of  the  sum  of  all  men  on  the  books  on  every 
one  of  the  four  weeks.  This  would  be  a  trifle  more 
complicated  than  to  take  the  number  on  the  books  at 
li'ie  end  of  the  four  weeks  period  (as  we  now  do)  and 
v.ould  be  only  a  trifle  more  correct  for  practical  pur- 
poses.    A  standard  should  be  agreed  upon  in  this  case. 


,ew 

The  Coal  Catalog,  combined  with  the  Coal  Field  Di- 
rector)-. Six  hundred  and  seventy-one  9  by  12  pages; 
numerous  illustrations ;  cloth  bound.  The  Keystone 
Consolidated  Publishing  Company.  Pittsburgh,  Penn. 
Price,  %2-:,. 

This  catalog  and  directory  is  an  annual  volume  relat- 
ing to  the  coal  fields  of  the  United  States  and  providing 
in  a  compact  and  convenient  form  a  large  amoimt  of  in- 
formation of  interest  to  the  producer  and  consumer  of 
coal,  sales  agencies,  industries  using  coal,  railroads,  min- 
ing engineers,  geologists  and  educational  institutions. 
The  descriptive  matter  in  its  pages  has  been  gathered 
from  various  authoritative  sources.  The  tabular  mat- 
ter and  the  directory  of  mines  have  been  made  up  from 
information  on  file  with  the  editor  and  gathered  by  di- 
rect correspondence  with  mines  or  their  sales  agencies. 

The  ten  features  of  the  "Coal  Catalog"  are :  Geology 
of  coal;  coal  fields  of  the  United  States;  classification  of 
coals;  analysis  of  coals;  preparation  of  coal;  the  coal 
producing  states;  seams  in  the  United  States  classified 
according  to  rank,  usage  and  physical  structure ;  analysis 
of  seams  by  counties ;  list  of  mines  by  seams;  directory. 

The  scheme  of  the  book  and  the  editorial  treatment  of 
the  matter  that  it  contains  makes  this  volume  a  cyclo- 
paedia of  coal  mining  knowledge  presented  in  such  lan- 
guage that  the  essential  facts  are  easily  grasped.  It  is 
without  doubt  the  most  complete,  authentic  and  stand- 
ardized work  of  its  kind  ever  published. 

The  fuel  situation  of  the  past  year  has  brought  the 
consumer  of  coal  face  to  face  with  serious  problems.  No 
longer  can  he  merely  judge  coal  by  its  cost.  He  must 
now  know  the  kind  of  fuel  he  is  buying  and  whether  or 
not  it  is  adapted  to  his  particular  needs.  Information  of 
this  kind  the  "Coal  Catalog"  supplies  and  in  so  doing 
ministers  to  a  direct  need  of  every  coal  purchaser. 

The  space  given  to  the  geology  of  coal  including  geo- 
logical and  mining  terms  is  only  31  pages.  Then  opens 
the  section  describing  the  coal  areas  of  the  United  States 
including  a  map  on  which  the  coal  fields  are  plainly 
delineated.  Then  follows  the  classification  of  coal,  and 
this  section  of  the  work  the  purchaser  will  find  of  great 
interest  and  value.  The  first  in  classification  is  "accord- 
ing to  rank,"  that  is  according  to  the  degree  of  mineral- 
ization, the  second  "according  to  use"  and  the  third  "ac- 
cording to  physical  structure."  Under  these  classifica- 
tions the  purchaser  is  informed  regarding  the  type  of 
coal  that  will  best  suit  his  particular  purpose,  whether  he 
needs  it  for  raising  steam,  in  preparing  powdered  coal, 
in  the  manufacture  of  producer  gas,  in  smithing  and 
forging,  in  making  water  gas,  manufacturing  illumin- 
ating gas,  for  locomotives,  in  metallurgical  processes,  for 
coking,  bunkering,  cement  burning,  or  for  domestic  use. 

Because  of  numerous  changes  that  are  continually 
being  made  in  the  operating  officials  of  coal  mines  and 
the  beginning  of  new  enterprises  the  publishers  issue 
eight  bulletins  during  the  year,  listing  these  new  opera- 
tions, developments,  consolidations,  changes  in  officials 
and  the  like.  This  bulletin  service  is  supplied  to  every 
purchaser  of  "Coal  Catalog"  without  further  charge. 

The  book  is  an  excellent  example  of  the  printers'  art 
and  is  bound  in  blue  cloth  with  gold  lettering. 
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First  Lieutenant  Walter  Ives,  formerly  vice  presi- 
dent of  The  Engineering  Magazine  Company,  publishers 
of  Industrial  Maxagement,  was  awarded  the  Croix 
de  Guerre  in  France  on  July  i6.  He  went  to  Europe  in 
June,  1917,  with  an  ambulance  unit  from  the  Cit\'  Club 
of  New  York  Cit\  and  has  since  been  attached  to  the 
French  Army.  He  has  seen  some  of  the  heaviest  fight- 
ing of  the  war,  having  been  in  the  battle  of  Verdun  a 
year  ago.  His  honor  was  awarded  for  gallantr\  and 
determination  in  bringing  in  his  car  with  its  wounded 
men,  after  the  two  immediately  preceding  ambulances 
had  been  destroyed  by  shell  fire  and  when  his  own 
driver  was  overcome  with  gas. 

The  former  secretary  of  The  Engineering  Magazine 
Company  is  also  in  France,  Second  Lieutenant  John  R. 
Dunlap,  Jr.,  attached  to  the  Aviation  Corps  of  the 
United  States  Army. 

*  *  *  * 
Dr.  Frederick  W.  Taylor's  object  in  writing  his  book 
"Shop  Management"  was  to  call  attention  to  the  mech- 
anism of  time  study  and  make  sure  that  it  should  receive 
the  consideration  that  it  deserves.  On  fifty-two  pages 
of  that  book  there  are  references  to  time  study,  and  on 
page  58  is  this  paragraph : 

The  writer  most  sincerely  trusts  that  his  leading  object  in 
writing  this  book  will  not  be  overlooked,  and  that  scientific 
time  study  will  receive  the  attention  that  it  merits. 

A  number  of  \ears  before  this  book  was  written  Dr. 
Taylor  pointed  out  the  need  of  supplying  proper  infor- 
mation to  rate-fixing  departments  in  his  paper  "A  Piece 
Rate  System"  presented  to  the  American  Society  of 
Mechanical  Engineers  in  1895.  The  following  quotation 
shows  his  viewpoint : 

Practically  the  greatest  need  felt  in  an  establishment  wish- 
ing to  start  a  rate-fi.xing  department  is  the  lack  of  data  as  to 
the  proper  rate  of  speed  at  which  work  should  be  done.  There 
are  hundreds  of  operations  which  are  common  to  most  large 
establishments,  yet  each  concern  studies  the  speed  problem  for 
itself,  and  days  of  labor  are  wasted  in  what  should  be  settled 
once  for  all,  and  recorded  in  a  form  which  is  available  to  all 
manufacturers. 

What  is  needed  is  a  handbook  on  the  speed  with  which  work 
can  be  done,  similar  to  the  elementary  engineering  handbooks. 
And  the  writer  ventures  to  predict  that  such  a  book  will  be- 
fore long  be  forthcoming.  Such  a  book  should  describe  the 
best  methods  of  making,  recording,  tabulating,  and  indexing 
time  observations,  since  much  time  and  effort  are  wasted  by 
the  adoption  of  inferior  methods. 

If  any  proof  is  needed  as  to  the  interest  of  industrial 
executives  and  mechanical  engineers  in  this  subject 
at  this  time  it  is  amply  supplied  by  the  remarkable  re- 


sponse to  the  articles  on  "Time  Study  as  a  Basis  for 
Rate  Setting"  by  Mr.  Dwight  V.  Merrick,  the  last  sec- 
tion of  which  appears  in  this  issue.  Industrial  Man- 
agement has  received  numerous  requests  to  put  this 
matter  into  book  fonn  and  this  is  about  to  be  done. 


It  is  unquestionably  true  that  cost  accountants  have 
had  much  to  do  with  the  installation  of  better  manage- 
ment methods  in  industrial  plants.  The  reason  is  per- 
haps not  far  to  seek.  One  of  the  first  needs  that  is  rec- 
ognized when  a  manufacturing  organization  is  infected 
with  the  germs  of  progress  is  for  better  cost  informa- 
tion. And  who  should  supply  this  but  the  cost  account- 
ant? As  time  went  on,  however,  and  the  art  and  sci- 
ence of  industrial  management  began  to  emerge  from 
swaddling  clothes  into  the  stature  of  sturdy  youth,  pro- 
gressive leaders  who  were  carrying  forward  this  young- 
ster's banner  began  to  disapprove  in  an  unconcealed 
manner  of  many  of  the  principles  and  actions  of  cost 
accounting.  The  engineer  and  the  cost  accountant 
locked  horns. 

It  is  possible  that  the  latter  thought  that  the  fonnei 
was  trying  to  push  him  out  of  executive  positions  in  in- 
dustry, and  it  is  quite  true  that  the  former  accused  the 
latter  of  being  reactionary  and  of  hindering  production 
instead  of  furthering  it. 

An  interesting  sidelight  on  this  situation  is  given  by 
Mr.  G.  Charter  Harrison  in  his  series  "Cost  Accounting 
to  Aid  Production"  now  running  in  this  magazine.  Mr. 
Harrison  received  his  training  as  a  cost  accountant,  has 
practiced  this  profession  for  many  years  and  is,  there- 
fore, especially  qualified  to  express  his  opinion  of  cost 
accounting  in  industry  as  it  is  and  as  it  should  be.  Un- 
qualifiedly, he  takes  the  side  of  the  engineer,  saying  that 
cost  accounting  is  behind  the  times,  has  failed  to  apply 
well  recognized  principles  and  has  not  measured  up  to 
its  opportunities.  But  instead  of  seeing  a  hopeless  situ- 
ation for  the  cost  accountant  he  forecasts  a  bright  fu- 
ture if  he  will  but  apply  the  established  principles  of 
management  and  become  an  aid  and  supporter  of  all 
the  other  efforts  of  production. 

*       *       *       * 

Away  back   in   the   last   months   of    19 14.   when  the 
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tremendous  military  power  of  German)-  was  crushing 
right  and  left,  many  wondered  wlien  and  where  it 
would  be  stopped,  and  the  remark  was  often  made, 
"Now  efficiency  is  being  put  to  the  test."  Germany  was 
held  up  before  the  world  as  the  land  of  superior  ma- 
terialistic efficiency,  for  e\ery  ounce  of  material  and 
every  bit  of  human  efifort  was  directed  toward  a  com- 
mon end,  and  there  was  no  such  thing  as  frittering  away 
anything  that  might  strengthen  the  Fatherland.  It  was 
aut(jcratic  efficiency  supreme.  With  the  outbreak  of 
war  this  national  structure  that  had  been  created  through 
40  years  of  the  work  of  an  entire  people  was  pitted 
against  the  acknowledged  inefficiencies  of  democracies. 
The  question  was,  could  democracies  w^ith  their  admit- 
ted inefficiency  in  things  stand  against  the  superior  ma- 
terialistic efficiency  of  Germany?  We  have  had  to  wait 
over  four  _\ears  for  the  answer,  but  now  it  is  written  so 
unmistakably  that  the  whole  world  knows.  A  democracy 
that  makes  men  first  and  soldiers  second  is  more  than  a 
match  for  any  autocracy,  even  though  the  latter  may  be 
superior  in  materialistic  things.  Germany's  war  ma- 
chine was  built  during  four  decades,  while  the  best  ideas 
of  the  industrial  and  scientfic  world  were  grouped  to- 
gether and  applied  to  the  problem  of  killing  men.  In  a 
little  more  than  one  year  the  United  States  built  a  war 
machine  that  Germany  cannot  break.  Democracy  is 
vindicated. 


In  these  columns  of  the  October  issue,  Industri.\l 
Man.-\geme.nt  referred  to  the  shipyard  situation  asking 
the  searching  question,  "Does  not  the  root  of  the  dif- 
ficulty lie  in  mismanagement  and  lack  of  management? 
This  viewpoint  is  completely  supported  by  the  leading 
article  in  this  issue  written  by  Mr.  VV.  L.  Churchill. 
The  country  realizes  that  there  is  a  very  definite  ship- 
building problem  and  now  an  industrial  engineer,  who 
has  made  an  investigation  (if  the  conditions  in  some  20 
shipyards,  states  flatfootedly  that  the  solution  is  "inan- 


read}'  to  receive  a  load  of  wheat  or  munitions  or  othe.- 
war  supplies  and  sail  for  "over  there  "  It  is  evident 
that  a  hull  must  be  launched  before  a  vessel  can  be 
completed,  but  it  is  likewise  evident  that  a  hull  without 
machinery  or  fittings  cannot  be  used  as  a  cargo  earner. 
Why  not  talk  more  about  deliveries  and  less  about 
launchings  ? 

*       *       *       * 

When  skilled  labor  was  abundant,  setting  tasks  and 
paying  b(.)nus  to  all  those  who  reached  the  standard  set 
provided  a  means  to  build  up  the  working  force  by  a 
process  of  careful  selection  and  to  maintain  the  neces- 
sary output.  Present  conditions  in  regard  to  labor  have 
changed  all  this,  however,  and  now  the  setting  of  tasks 
and  recording  individual  production  is  the  means  being 
used  in  a  few  progressive  plants  to  pick  out  the 
workers  that  need  training  and  help,  and  to  show  the 
spots  where  production  is  lagging.  It  also  opens  up  a 
great  field  for  the  executive  activities  of  foremen.  No 
longer  can  the  men  directly  in  charge  of  employees  in 
production  claims  that  there  is  no  executive  work  left 
for  them  to  do.  Once  tasks  are  set  and  records  of  out- 
put kept,  foremen  have  the  opportunity  to  help  those 
who  are  not  making  the  task  by  encouragement  and 
teaching.  From  another  angle  the  accumulated  records 
of  the  progress  of  the  employees  is  a  measure  of  the 
efficiency  of  the  foremanship.  The  foreman  who  is  "on 
to  his  iob"  will  look  after  the  weak  spots,  and  the  de- 
gree with  which  he  does  this  will  show  his  own  worth 
and  the  success  or  failure  of  his  efiforts  to  train,  instruct,  . 
lead  and  guide  the  workers  for  whom  he  is  responsible. 


In  some  quarters  there  has  been  a  tendency  to  com- 
pare our  airplane  manufacturing  program  and  our  ship- 
building efforts.  But  is  there  much  similarity  except 
that  each  is  a  huge  national  undertaking  directed  toward 
winning  the  war?  A  merchant  ship  is  rather  a  crude 
product  mechanically,   has  no  military  use,  is  not  op- 


agement."     So  why  not  definitely  place  the  function  of  erated  by  military  men,  is  not  brought  in  direct  competi- 

management  alongside  of  all  the  others  that  are  being  tion  with  any  similar  structure  built  by  the  enemy,  and 

admmistered  by  the  Emergency  Fleet  Corporation.  does  not  of  necessity  expose  men  who  are  upon  it  to  the 

The  people  of  the  United  States  are  vitally  interested  risk  of  death.     How  different  is  the  airplane!     It  is  a 

m  the  merchant  ships  that  are  completed  and  put  into  fighting  machine,  it  is  operated  by  military  men,  is  put 

operation.     They  want  to  knovv-  that  ships  are  carrying  into  direct  competition  with  similar  and  perhaps  better 

cargo,  for  that  means  support  of  our  boys  overseas  and  machines  produced  by  the  enemy,  and  every  flight  that 

of  our  allies  m  Europe.     For  some  reason  or  other  our  it  makes  brings  peril  to  the  men  who  are  flying  in  it. 


attention  has  been  fixed  upon  launchings,  that  is  upon 
the  sliding  into  the  water  of  a  steel,  or  wooden,  or  com- 
posite box.  But  in  reality  we  are  interested  in  the  de- 
liveries made  by  the  Emergency  Fleet  Corporation,  that 
is,  in  the  number  of  vessels  that  are  fullv  completed 


Put  a  little  differently,  any  good  cargo  boat  will  carry 
goods  to  Europe,  but  only  the  most  highly  perfected 
airplane  can  be  permitted  to  fly  over  the  fighting  front. 
In  one  case  the  simple  needs  of  transportation  must  be 
met.  in  the  other  the  superior  needs  of  the  army  upon 
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whose  efforts  depend  the  winning  or  loss  of  battles,  suc- 
cess or  failure  in  campaigns  and  the  fate  of  nations. 
An  article  on  page  375  amplifies  this  viewpoint  in  its  re- 
lation to  modifications  and  changes  in  airplane  design. 

Air.  A.  H.  Krom,  Director  of  Engineering  United 
States  Emplo\nient  Service  has  sent  a  letter  to  the 
presidents  of  the  technical  societies  of  this  country  urg- 
ing them  to  use  their  official  influence  to  continue  the 
activities  which  they  represent.  He  counsels  them  not 
to  be  discouraged  because  of  war  demands,  suggests 
that  they  originate  plans  for  professional  development 
and  hopes  that  they  will  shoulder  new  responsibilities 
saying,  "Now  as  never  before,  the  engineer  and  the  en- 
gineering profession  are  conceded  that  place  in  the 
world's  estimation  so  long  coveted  and  deserved."  There 
is  at  least  one  societv  to  which  Mr.  Krom  should  not 


By  leaps  and  bounds  the  use  of  electric  current  for 
industrial  lighting  has  sprung  on  from  one  application 
to  another  until  now  the  maiuifactured  products  of  the 
world  are  made  either  in  da\'  shine  or  electric  light 
shine.  Are  we  about  to  see  this  record  repeated  in  the 
utilization  of  industrial  devices  employing  heat  developed 
by  electricity?  There  seems  to  be  some  reason  for 
believing  that  this  will  come  true.  The  actual  cost  of 
the  current  for  producing  the  heat  is  a  small  item  com- 
pared with  other  adxantages,  such  as  flexibility,  cer- 
tainty, cleanliness  and  accurate  temperature  control.  And 
usually  the  current  cost  is  far  overshadowed  by  the  talue 
of  increased  product  and  lessening  of  spoilage. 

Training  schools  for  employees  now  established  in 
many  industries  are  here  to  stay.     More  progress  has 


have  sent  his  conimtmication,  namely,  the  American  been  made  in  their  installation  during  the  last  year  than 
Society  of  Mechanical  Engineers.  Since  the  outbreak  ;„  all  the  preceding  nine  that  elapsed  since  Mr.  H.  L. 
of  the  war  its  membership  has  increased  3578,  for  every     Qg^tt  presented  his  epoch  marking  paper  in  the  prog- 


vear  of  this  period  its  income  has  exceeded  all  expen- 
ditures leaving  a  handsome  surplus,  all  of  its  regular 
activities  have  been  expanded,  and  many  new  responsi- 
bilities have  been  undertaken.  It  looks  as  if  some  of 
the   weaker   sisters   among  the  technical   societies  had 


ress  of  industrial  management  before  the  American  So- 
ciety of  Mechanical  Engineers  on  "Training  Workmen 
in  Habits  of  Industry  and  Cooperation."  Wherever 
such  a  school  is  opened  there  is  indicated  a  sympathy 
with  the  workers  and  their  needs  that  perhaps  was  un- 


been  pouring  a  tale  of  woe  into  Mr.  Krom's  ear.  What  lo^y.^^   for.     The   results    from   every   such   course   in 

a  pity  that  he  did  not  look  up  the  American  Society  of  training  demonstrate  that  it  pays,  and  there  are  other 

Mechanical  Engineers  and  find  the  silver  lining  for  his  advantages  that  may  be  grasped  if  we  will,  and  after  all, 

gloomy  cloud.  these  schools  are  destined  to  have  a  powerful,  construc- 

*       *       *       *  tive  influence  on  after-the-war  industrw 


Do  you  know  of  any  alien  property?  If  so,  it  is  your 
duty  to  report  it  to  the  Alien  Property  Custodian  in 
Washington,  and  do  you  appreciate  that  under  the  head- 
ing of  alien  property  are  included  patents,  trademarks, 
copyrights,  prints,  labels  and  designs?  In  connection 
with  all  of  these  the  following  persons  are  required  to 
make  a  report: 

All  persons  who  are  in  any  manner  interested  in  the 
use  or  operation  of  any  enemy  owned  plant,  trade-mark, 
copyright,  print,  label,  or  design,  including  joint  invent- 
ors, where  one  of  the  inventors  is  an  enemy  within  the 
provisions  of  the  "Trading  with  the  Enemy  Act." 

Assignees  of  an  undivided  part  or  share  of  an  inven- 
tion, or  right  to  carry  on  a  process  or  operate  under  a 
trade-mark,  copyright,  print,  label,  or  design  within  and 
throughout  a  specified  portion  of  the  United  States, 
when  such  patent  or  process  is  enemy  owned. 

Mortgagees  and  licensees  of  enemy  owned  patents, 
trade-marks,  copyrights,  prints,  labels  or  licenses. 

The  above  includes  guardians,  executors,  and  admin- 
istrators. 


Air.  John  \\'anamaker,  in  a  recent  address  answers 
the  question,  "After  the  war  what?"  in  this  manner: 

While  it  is  onl\-  my  opinion,  yet,  after  careful  reflection,  I 
am  willing  to  say  that  it  is  my  belief  that  the  ensuing  four 
years  after  the  war  are  likely  to  be  the  most  prosperous  four 
years  ever  known  in  the  United  States.  I  urge  that  we  bring 
forward  the  fat  years  by  pouring  out  all  our  strength  to  get 
the  war  finished  this  year. 

Such  an  opinion  from  one  of  America's  most  famous 

and  successful  merchants,  is  good  medicine  for  the  old 

fogies  who  are  now  predicting  hard  times  after  the  war. 


This  issue  of  Industrial  Management  contains  the 
final  installment  of  Mr.  Walter  N.  Polakov's  series 
"Mastering  Power  Production."  All  of  these  papers 
have  been  received  with  appreciation  as  evidenced  by 
the  numerous  letters  that  have  reached  the  editor's  desk. 
A  recent  one  says:  "I  think  the  articles  [Mr.  Polakov's] 
in  Indi'strial  Management  constitute  one  of  the  most 
noteworthy  contributions  to  the  power  plant  problems 
that  we  have  had  in  vears." 


V.U) 
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<  Mi ; .  'mI  I  'vigulaftion 
p'NAMELED  rcbistance  units  for  regulating  current 
^  have  been  developed  in  various  forms  and  sizes, 
as  shown  by  the  accompanying  illustration  of  products 
of  the  General  Electric  Company,  Schenectady,  New 
York.  .Some  of  the  applications  of  these  units  are  in 
connection  with  railway  and  fire  alarm  signals,  frac- 
tional horsepower  motors  and  in  series  with  relay  con- 
tactor and  cir- 
c  u  i  t  breaker 
coils  on  panels 
and  switch- 
boards.  The  y 
are  of  particu- 
lar service 
where  moisture 
and  dampness 
are  present  and 
where  there  is 
liability  of  sud- 
den changes  in 
temperature  or 
of  high  tem- 
peratures. 

The  resist- 
a  n  c  e  wire  is 
wound  either 
upon  a  steel 
body  coated 
with  a  special 
refract- 
or\'  enamel  or 
paint,  or  upon 
a  high  heat  re- 
sisting sil'cate  compound  developed  to  withstand  tem- 
perature changes  without  cracking  or  being  injured. 
A  steel  body  is  preferred  for  extreme  lengths  where 
strength  is  necessary  to  cross  the  span.  The  refractory 
silicate  body  is  used  for  mrst  of  the  ordinary  tyiies  of 
resistance. 

After  being  wound  upon  the  body  the  resistance  wire 
is  embedded  in  a  blue  \-itreous  enamel  and  is  fused  at 
a  high  temperatin-e  until  it  has  a  uniform  glossv  struc- 
ture. Several  different  methods  of  attachment  to  the 
circuit  have  been  dexcloped,  as  indicated  in  the  illus- 
tration. 


I'lie  furnace  is  provided  with  a  removable  cover  thus 
]iromoting  the  charging  of  large  pieces  of  metal.  Fur- 
thermore, light  scrap  can  be  rapidly  charged  because  of 
the  large  opening  which  is  available  when  the  cover  is 
uKJved  to  one  side.  The  furnace  bottom  is  rounded, 
making  the  cleaning  a  simple  operation.  The  tilting 
mechanism  is  of  the  worm  gear  type  and  the  furnace 
stays  set  at  any  angle  desired  and  cannot  tip  forward 
or  backward  accidentall}'. 

The  bottom  of  the  furnace  is  rammed  up  with  a 
carl)orundum  mixttu-e.  or  with  an\   other  high  tempera- 


ture heat  resisting  material.  The  sides  are  lined  with 
4' 2  inches  of  firebrick.  The  bottom  of  the  furnace 
may  be  remo\ed  and  replaced  without  disturbing  the 
side  lining. 

The  melting  capacity  of  the  furnace  is  approximately 
joo  pounds  per  heat.  The  length  of  time  recjuired  to 
melt  a  charge  runs  from  40  to  60  minutes. 

The  furnace  is  manufactured  by  the  Monarch  Engi^ 
neering  &  Manufacturing  Comi'an\-,  Baltimore.  Md. 


A  FRONT  view  of  a  Monarch  vertical  non-crucible 
^^  tilting  metal  furnace  equipped  with  a  motor 
driven  blower  and  adapted  for  gas  or  oil  fuel  is  shown 
in  the  accompanying  illustration.  Tt  has  been  developed 
to  meet  the  need  for  a  small  quick  melting  non-crucible 
furnace  and  is  adapted  for  general  foundry  practice 
except  where  the  mixtures  have  a  zinc  content  of  40 
per  cent,  or  more.  Either  gas  or  oil  fuel  ma\-  be  used, 
and  each  furnace  is  so  arranged  that  it  can  be  changed 
from  one  fuel  to  another  with  a  small  e\]ienditur.c  of 
time  and  monev. 


'TpHE  i)ortable  belt  conveyor  shown  herewith  is  made 
in  lengths  varying  from  12  to  60  feet  as  self-con- 
tained units.  It  is  manufactured  by  the  Barber-Greene 
Conveyor  Co..  Aurora,  Illinois,  and  is  known  as  "style  A." 
The  frame  is  a  development  of  the  \\'arren  truss  made 
on  a  sectional  basis  with  all  of  the  members  standard- 
ized. All  parts  are  punched  to  gage,  thus  insuring  in- 
terchangeability  and  ease  in  extending  the  conveyor  by 
the  insertion  of  additional  sections.  The  standard  drive 
and  discharged  ends  together  form  a  15-foot  conveyor. 
The  standard  intermediate  sections  are  made  in  3,  6,  9, 
12  and  15-foot  lengths,  giving  a  range  of  lengths  for  the 
conveyor  in  multiples  of  3  feet. 

The  pulleys  are  pressed  steel,  provided  with  a  screw 
adjustment  to  take  up  the  stretch  in  the  belt  and  to  per- 
mit of  proper  training  of  the  belt.     The  belt  is  a  special 
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rubber  conveyor  belt  with  "cushion  edge,"  or  a  heavily 
oiled  and  stitched  canvas  conveyor  belt  can  be  supplied. 
The  drive  is  from  a  standard  motor  through  cut  gears 
and  sprockets  with  malleable  pin  chain.  The  receiving 
hopper   is   of   steel.     Both   drive   and   motor  are   com- 


jiN\  iiiuK  IN   r: 


pletely  housed  to  protect  against  damage  and  weather. 
These  carriers  have  been  developed  to  meet  the  three 
requirements  of  strength,  lightness  and  durability.  The 
type  is  the  three-roll  trough  carrier  to  keep  the  material 
In  the  center  of  the  belt.  These  carriers  are  placed  three 
feet  apart  and  the  return  rolls  are  spaced  approximately 
nine  feet  apart.  Guide  rolls  are  only  required  on  the 
longer  rolls.  These  conveyors  are  adapted  for  handling 
man}  kinds  of  material  around  industrial  plants  and  es- 
pecially for  the  conveying  of  coal. 
*      *      *      * 

Automatic  CheKnical  Fire  Extinguisher 

■T*HE  high  degree  of  protection  against  fire  in  indus- 
*  trial  buildings  given  by  an  installation  of  automatic 
sprinklers  is  universally  recognized.  But  until  recently 
little  consideration  has  been  given  to  protecting  with 
sprinklers  small  buildings  and  those  involving  compara- 
tively low  values.  However,  a  system  has  been  devel- 
oped by  the  Sypho-Chemical  Sprinkler  Corporation,  New 
York  City,  to  provide  this  kind  of  protection  in  buildings 
where  the  reg^ilar  water  sprinkler  system  has  not  been 
considered  feasible  for  installation. 

In  devising  this  system  the  sprinkler  head  has  l)een 
retained  as  the  automatic  element  and  is  used  to  bring 
into  operation  a  powerful  chemical  extinguisher  similar 
to  that  now  so  universally  used  by  city  fire  departments. 

The  system  is  self-contained,  having  no  water  connec- 
tions, gravity  tank  or  under-ground  piping.  It  com- 
prises a  tank  filled  with  200  gallons  of  soda  solution, 
which  is  usually  located  in  the  basement,  but  if  a  number 
of  floors  are  protected,  the  tank  is  located  so  that  it  will 
not  be  lower  than  60  feet  from  the  highest  sprinkler 
head  ;  communicating  with  the  tank  are  receptacles  hold- 
ing sulphuric  acid;  a  2-inch  riser  pipe  extends  from  the 
tank  to  a  few  feet  above  the  roof  of  the  building,  term- 
inating in  an  expansion  chamber :  a  small  suction  pipe 
runs  through  the  riser  pipe  from  the  expansion  chamber 
to  the  acid  receptacles  ;  branching  off  from  the  riser  pi])e 
on  each  floor  are  Ij4-'nch  cross  mains  and  ^-inch  dis- 
tributing lines ;  sprinkler  heads  are  spaced  a  few  feet 
apart  on  these  distributing  lines.  All  pipe  lines  are 
filled  with  a  non-freezing  fluid.  A  combination  stop  and 
check  valve  is  located  in  the  riser  pipe  immediately  above 
the  tank  and  is  so  constructed  that  it  can  only  be  closed 
when  pressure  is  on  the  system.  Exterior  and  interior 
alarms  are  provided  and  are  postivcly  actu.ilcd  by  gas 
pressure  deflecting  diaphragms. 

As  soon  as  heat  opens  a  head,  the  liquid  level  is  re- 
duced in  the  expansion  chaml)er  and  a  partial  vacuum 
is  created  in  the  suction  pipe  connected  to  the  acid  re- 
ceptacles. This  suction  causes  acid  to  be  siphoned  into 
the  soda  solution  and  an  initial  ])ressure  of  from  80  to 


100  pounds  gage  is  generated;  further  acid  is  automat- 
icall}-  supplied  to  continue  the  necessary  gas  generation 
and  hold  the  pressure.  The  pressure  opens  the  check 
valve  and  the  fluid  is  forced  out  through  the  opened 
sprinkler  head  upon  the  fire  area  in  the  form  of  a 
heavy  spray.  Upon  the  generation  of  pressure  both 
alarms  are  put  into  operation. 

There  are  no  pistons,  valves  or  other  moving  parts  in- 
cident to  the  generation  of  pressure,  other  than  in  the 
automatic  sprinkler  head. 

This  chemical  system  has  been  approved  by  the  Un- 
derwriters Laboratories,  Inc.,  for  use  where'not  more 
than  three  sprinkler  heads  are  expected  to  control  a  fire 
with  200  gallons  of  chemical  solution.  It  is  applicable 
in  buildings  where  there  are,  no  flash  fire  hazards,  un- 
usually high  ceilings  or  excessive  draft  conditions.  A 
'-ystem  consisting  of  one  chemical  engine  and  the  neces- 
sary piping  will  protect  a  building  not  exceeding  an 
area  of  from  35,000  to  40,000  square  feet. 

Among  the  types  of  risks  now  under  this  protection 
are  leather  industries,,  printing  establishments,  tobacco 
concerns  and  metal  working  establishments. 

The  use  of  non-freezing  solution  in  the  pipe  lines 
makes  this  system  applicable  to  buildings  having  little 
or  no  heat.  The  system  being  self-contained,  is  also  ap- 
plicable to  isolated  buildings  having  no  connection  with 
citv  water  mains. 


Steel  Switching  Cabinets 
A  N  all  steel  switching  cabinet  made  in  units  for  single- 
^  quarter-  or  three-phase  circuits  in  capacities  up  to 
300  amperes  at   15,000  volts,  and  800  amperes  at  600 
volts  is  shown  in  the  accompanying  halftone.     All  of 


G.   E.    ALL  STEEL   SWITCHING   CVBINET 

the  current  carrying  parts  are  enclosed  and  provision  is 
made  to  bring  the  leads  out  at  top,  bottom  or  sides  of 
the  unit.  The  unit  consists  primarily  of  instrument 
transformers,  oil  circuit  breakers  and  disconnecting 
switches  enclosed  in  a  sheet  steel  compartment  with  the 
instruments,  operating  levers,  etc.,  mounted  on  the  steel 
front. 

The  main  switching  apparatus  consists  of  a  standard 
switchboard  type  oil  circuit  breaker  operated  in  the 
usual  manner.  This  breaker  is  mechanically  interlocked 
with  the  disconnecting  switch  so  that  this  switch  cannot 
be  opened  or  closed  while  the  oil  circuit  breaker  is 
closed.  The  disconnecting  switch  is  operated  from  the 
front  of  the  panel,  and  is  so  interlocked  that  the  rear 
door  cannot  he  opened  while  the  switch  is  closed,  nor 
can  the  switch  be  closed  while  the  door  is  open.  These 
features  are  a  safeguard  against  gaining  admittance 
to  the  compartment  while  the  current  carrying  parts  are 
alive.     This  api)aratus   has  been   designed   for  use   as 
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distribution  and  tying-in  switches,  control  switches  for 
induction  and  synchronous  motors,  and  the  like.  It  can 
be  made  nearly  water,  gas  and  dust  proof,  and  for  that 
reason  is  especially  adapted  to  industrial  uses  where 
fumes  and  dust  are  present.  It  is  made  by  the  General 
Electric  Company,  Schenectady,  New  York. 


Standardized  Wooden  Beildirags 

THE  steel  situation  in  the  United  States  has  limited 
building  construction  to  the  point  where  even  es- 
sential industries  are  disturbed  o\er  the  difficulties  of 
obtaining  necessary  additions  to  plant.  To  meet  this  sit- 
uation and  respect  the  Government's  requirements  the 
Austin  Company,  Cleveland,  Ohio,  has  brought  out  a 
complete  line  of  stantlard  industrial  buildings  to  be  built 
of  wood.  In  general  they  are  duplications  of  the  lo  Aiis- 
tin  standard  types  that  have  been  fabricated  of  steel.  The 
dimensions,  ventilation,  lighting  and  clearance  are  es- 
sentially the  same.  The  trusses,  although  of  the  same 
dimensions  and  loading  value,  are  designed  of  w'ood. 
One  set  of  designs  shows  a  lattice  truss  requiring  no 
steel  for  its  construction.  Another,  known  as  the  tim- 
ber truss,  requires  a  few  steel  rods  only. 

The  sash  for  these  buildings  is  of  wood  retaining  prac- 
tically the  same  dimensions  and  glass  areas  as  before  in 
steel. 

The  fact  that  these  buildings  are  in  general  dimen- 
sions and  type  duplicates  of  those  standardized  in  steel 
permits  the  addition  of  a  wooden  extension  of  existing 
steel  buildings  without  any  serious  variations  in  appear- 
ance or  utility. 


The  Shepard  Electric  Crane  &  Hoist  Company  an- 
nounce the  appointment  of  Mr.  A.  J.  Barnes  as  export 
manager,  with  headquarters  at  Montour  Falls,  N.  Y. 

*  *     *     * 

Mr.  Payne  G.  West  has  been  appointed  assistant  man- 
ager of  field  sales  for  the  Lakewood  Engineering  Com- 
pany, Cleveland,  O. 

H:         *         *         * 

Mr.  J.  W.  Wellington  has  been  made  general  man- 
ager of  the  Dauch  Manufacturing  Company,  of  San- 
dusky, Ohio. 

*  *     *     * 

Mr.  L.  E.  Wilson  has  been  appointed  general  sales 
manager  of  the  Dauch  Manufacturing  Company,  San- 
dusky, Ohio. 

*  *     *     * 

The  R.  H.  Beaumont  Company,  Philadelphia,  Penn- 
sylvania, has  just  issued  catalog  No.  38  describing  and 
illustrating  the  Beaumont  drag  scraper  for  the  ground 
storage  of  coal. 

Mr.  A.  G.  LaPierre  has  recently  been  appointed  traffic 
manager  of  the  Chicago  Pneumatic  Tool  Company,  and 
Mr.  F.  O.  Southbrook,  manager  order  and  production 
department  of  the  same  firm.  Their  headquarters  will 
be  the  home  office  of  the  company  in  Chicago. 

*  *        ;1:        * 

Mr.  W.  J.  Armstrong,  manager  of  the  Crushing  and 
Pulverizing  Sales  Department  of  the  Jeffrey  Manufac- 
turing Company,  Columbus,  Ohio,  has  recently  received 
an  appointment  as  Captain  in  the  United  States  Army 
and  assigned  to  the  Ordnance  Department  in  Washing- 
ton, D.  C. 


The  C.  W.  Hunt  Company,  Inc.,  New  York  City,  has 
just  published  an  illustrated  bulletin,  18-2,  describing 
storage  battery  industrial  trucks,  tractors  and  trailers. 
Not  only  are  standard  t\pes  of  machines  shown  but 
several  others  equipped  with  side  and  end  dumping 
bodies. 

Mr.  B.  H.  Tripp,  special  representative  of  the  Chi- 
cago Pneumatic  Tool  Company  on  the  Pacific  Coast 
has  succeeded  Mr.  M.  W.  Priseler  as  district  manager 
of  sales  for  the  Pacific  Coast  territory-.  Mr.  Tripp's 
headquarters  are  at  627  Howard  Street,  San  Francisco. 
The  Los  Angeles  branch  of  the  company  at  521  Title 
Insurance  Building  comes  under  Mr.  Tripp's  jurisdic- 
tion. 

*  *     *     * 

Mr.  C.  E.  Haygood,  manager  of  the  railway  depart- 
ment of  The  Manila  Electric  Railroad  and  Light  Com- 
pany of  Manila,  Philippine  Islands,  is  visiting  the  United 
States  on  a  vacation  and  for  the  purpose  of  consulting 
with  the  officers  of  The  J.  G.  White  Management  Cor- 
poration, New  York,  N.  Y.,  the  operating  managers  of 
the  Manila  Company.  He  expects  to  return  to  the 
Philippines  some  time  before  the  first  of  the  year. 

The  W.  J.  Crouch  Company,  Inc.,  and  Rownson,  Drew 
&  Clydesdale,  Inc.,  announce  the  amalgamation  of  their 
respective  organizations.  All  business  and  manufactur- 
ing operations  w'ill  in  the  future  be  conducted  under 
the  name  of  Rownson,  Drew  &  Clydesdale,  Inc.,  with 
general  offices  at  68  William  Street,  New  York  City. 
j\lr.  P.  G.  Donald,  president  of  Rownson,  Drew  &  Clyd- 
esdale. Inc.,  will  continue  in  that  office,  while  Mr.  I. 
Smullyan,  president  of  the  W.  J.  Crouch  Company, 
Inc.,  will  be  managing  director  of  the  new  firm. 

The  Chicago  Pneumatic  Tool  Company  announces 
that  a  contract  has  been  let  and  work  started  on  the 
erection  of  an  addition  to  their  Cleveland  plant,  which 
is  planned  to  double  the  present  output.  It  is  expected 
that  work  will  be  completed  on  the  building  itself  about 
November  first.  The  necessary  equipment  has  been  or- 
dered and  it  is  believed  will  be  delivered  and  ready  for 
installation  by  the  time  the  building  is  completed,  so 
that  the  additional  production  contemplated  will  be 
available  soon  thereafter. 

*  *     *     * 

The  .\ustin  Company,  Cleveland,  Ohio,  has  just  taken 
oft'  the  press  a  64-page  catalog  called  "The  Austin  Book 
of  Buildings."  It  is  devoted  to  showing  the  Austin 
method  of  designing  and  erecting  industrial  buildings. 
There  are  some  50  illustrations  of  factory  interiors  and 
exteriors,  showing  how  standardized  construction  is 
adapted  to  various  conditions.  Detailed  drawings  of 
cross  sections,  floor  plans,  side  elevations,  front  ele- 
vations, etc.,  are  given.  There  are  also  full  specifica- 
tions for  each  standard,  the  uses  for  each  type  of  build- 
ing and  their  adaptability  to  crane  service  and  the  like. 

The  Oakley  Chemical  Company,  New  York  City  has 
developed  a  process  for  reclaiming  cotton  wastes  and 
wiping  cloths,  which  is  completely  described  in  a  little 
booklet  just  off  the  press  entitled  "Oakite  for  Clean- 
ing." Two  methods  are  illustrated,  one  in  which  the 
waste  or  cloths  are  washed  by  a  tank  method,  and  the 
second  where  a  laundry  wheel  is  emploxed.  It  is  claimed 
that  Oakite  cleans  according  to  an  entirely  new  princi- 
ple, as  it  emulsifies  the  oils  and  greases  and  thus  de- 
stroys their  adhesive  nature,  therefore  its  action  is  a 
physical  one  instead  of  a  chemical  one  as  in  the  case 
of  alkali  cleaners  which  saponify. 
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languages,  as  far  as  possible  on  account  of  war. 
The  term  descriptive  is  used  because  the  definite  pur- 
pose of  each  index  note  is  to  indicate  clearly  the  char- 
acter and  purpose  of  the  article  or  paper  described ;  and 
with  that  in  view  we  give  the  following  essential  infor- 
mation about  every  publication: 

(4)  Its  length  in  words, 

(5)  Where  published, 

(6)  When   published, 
(7)    We  supply  the  article  itself,  if  desired. 

The  full  text  of  every  article  described  in  the  Index  Section  of  Industrial  Management,  where  also 
Index,  together  with  all  its  illustrations,  can  usually  be  the  full  titles  of  the  principal  journals  indexed  are 
supplied  by  us.    The  Explanatory  Note  is  given  in  the     given.   This  list  is  subject  to  change  from  time  to  time. 


BilllllllllllllMlilllllllllilimiOilllllllfflllH^^^ 

The  following  pages  form  a  descriptive  index  to  the 
leading  and  special  articles  of  permanent  value  pub- 
lished currently  in  the  Transactions  of  all  the  important 
engineering  societies  of  both  Europe  and  America,  and 
in  dl  the  leading  engineering  journals  of  the  world 
in  the  English,  French,  Dutch,  Italian  and  Spanish 
(i)  The  title  of  the  article, 

(2)  The  name  of  its  author, 

(3)  A  descriptive  abstract. 


Note. — The  Index  is  conveniently  classified  into  the 
larger  divisions  of  engineering  science,  to  the  end  that 
the  reader  may  quickly  turn  to  what  concerns  himself 
and  his  special  branches  of  work.     By  this  means  it  is 


possible,  within  a  few  minutes'  time  each  month,  to 
learn  promptly  of  every  important  article  published  any- 
where in  the  world,  in  any  language,  upon  the  subjects 
claiming  one's  special  interest. 
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EDUCATION 
Administration 

Training  in  Industrial  Administration 
(88888  B).  W.  G.  Cass.  3000  w.  Cas 
Eng  Mthly — Aug.,  1918.  Reviews  existing 
facilities  for  study  along  this  line,  and 
calls  attention  to  a  scheme  proposed  by 
Northumberland  Miners'  Assn. 
Aircraft  Plant 

See  Training,  under  Mech.\nical  Engi- 
neering. Aeronautics. 
Apprenticeship 

Apprenticeship  and  the  War  (88890  B"). 
E.  T.  Good.  1200  w.  Cas  Eng  Mthly— 
Aug.,  1918.  Movements  to  provide  assist- 
ance for  discharged  soldiers  who  desire 
professional  and  business  appointments. 
Boys 

See  same  heading  under   Welfare  and 
Safety. 
Chemistry 

Het  onderwijs  in  de  chemische  tech- 
nologie  aan  de  Technische  Hoogeschool 
(89054  B).  A.  Steger.  Ills.  5200  w. 
Instruction  in  chemical  technology  at 
Dutch  Technical  High  School. 

The  Removal  of  the  German  Camouflage 
from  Chemistry  (88951).  Townes  R. 
Leigh.  5000  w.  Mfrs  Rec— Sept.  19, 
1918.  Showing  how  little  Germany  has 
really  accomplished  in  original  research 
and  chemical  discoveries. 
Disabled  Men 

The  \'ocational  Re-education  of  Dis- 
abled Soldiers  from  the  Mining  Industry 
(8887,3  N).  F.  H.  Sexton.  4800  w.  Can 
Min  Inst,  Bui — Sept.,  1918.  Especially 
what  is  being  done  in  Canada  for  men 
formerly  employed  in  mining  and  metal- 
lurgical industries. 


Electrical  Employees 

Methods  of  Education  for  Electrical 
Employees  of  Iron  and  Steel  Mills  (88913 
N).  10  pp.  Assn  I  S  E  E— Sept.,  1918. 
Suggestions  of  the  Educational  Committee. 

Employees 

Responsibility  of  Employers  to  Their 
Employees  in  Patriotic  and  Educational 
Work  (88950).  2000  w.  Mfrs  Rec — Sept. 
19,  1918.  Importance  of  educating  the  la- 
boring people  as  to  meaning  of  the  war. 

Executives 

Training  Minor  Executives  In  a  Large 
Shoe  Factory  (89096  A).  Roy  Willmarth 
Kelly.  Ills.  3000  w.  Ind  Man — Oct.,  1918. 
Methods  in  a  New  England  factory  to  pre- 
pare employees  for  advancement. 

Laboratory 

National  Physical  Laboratory  (89078). 
2600  w.  Times  Engng  Supp — Aug.,  1918. 
Variety  of  work  and  results  attained  dur- 
ing tlie  past  year. 

Mechanical 

E.xperience  in  Training  Mechanical  Op- 
erators (88794  A).  Ills.  1200  w.  Iron 
Age — Sept.  5,  1918.  Methods  of  develop- 
ing efficient  workers  from  unskilled  men 
and  women. 

Mine  Foremen 

Practical  Examination  for 'Mine  Fore- 
men (88604  A).  J.  J.  Bourxuin.  1400  w. 
Colly  Gdn— .A.ug.  9,  1918.  Methods  used 
last  May  by  the  examining  board  at  Bruce- 
ton,  Pa! 

Motion  Pictures 

The  Motion  Picture  and  Its  Relation  to 
Industrial  Problems  (89031  .\).  Ernest 
.\.  Dcnch.  3000  w.  Am  Macli — Sept.  26, 
1918.  Suggestions  for  instructing  sales- 
men, solving  efficiency  problems  and  ob- 
t.Tininc  help  by  means  of  moving  pictures. 
To  avoid  error,  please  order  by  title  and  number 


Science  and  Industries 

The  Movement  lor  Closer  Application 
of  Science  to  Industries  (88691  A).  A. 
Montgomery.  Presidential  address  to 
Roy.  Soc.  of  W.  Aust.  5000  w.  Aust  Min 
Std — Aug.  I,  1918.  Reviews  steps  taken 
in  the  British  Empire  to  co-ordinate  sci- 
ence and  industry. 

Valedictory  .Address  by  President  of 
South  .African  Institution  of  Engineers 
(88692  N).  G.  M.  Clark.  7500  w.  So  Af 
Instn  Engrs,  Jl — July,  1918.  The  value  of 
scientific  knowledge  in  industry  and  re- 
lated topics. 

British  Science  In  Industry  (89074). 
2000  w.  Times  Engng  Supp — Aug.,  1918. 
.Account  of  technical  exhibits  shown  at  a 
recent  exhibition  organized  by  British 
Science  Guild. 
Shop  Schools 

Training    Men 
School  (89035  A) 
•Am    Mach — Sept. 
methods. 
Specialization 

Specialization  and  Invention  (88615  A\ 
W.  G.  Cass.    1500  w.    Engr — Aug.  2,  1918. 
Considers  the  relation  between  specializa- 
tion and  inventiveness. 
Women  Workers 

Training  the  Women  War  Workers 
(88496  A).  Edward  K.  Hammond.  Ills. 
1800  w.  Macby — Sept.,  1918.  Methods 
used  in  plant  of  the  Taft-Peirce  Co.  by 
means  of  a  "Vestibule"  school. 

Woman  Substation  Operators  a  Notable 
Success  (89006).  Ills.  2000  w.  Elec 
Wld — Sept.  21,  1918.  Pioneer  work  by 
Boston  Edison  Co.  in  training  women  for 
electrical  service  positions  yields  admira- 
ble results, 
only. 


and  Boys  in  a  Shop 
A.  N.  Hook.  2000  w. 
26,    19x8.      Successful 
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FINANCE   AND   COSTS 
Accounting 

Cost  Accounting  to  Aid  Production — I 
(89086  A).  G.  Charter  Harrison.  loooo 
w.  Ind  Man — Oct.,  1918.  How  the  prin- 
ciples of  industrial  management  may  be  ap- 
plied to  a  manufacturing  system. 

The  Inadequacy  of  Present  Depreciation 
Accounts  (88943).  Owen  Ely.  4000  w. 
Ry  Age— Sept.  20,  1918.  Proper  account- 
ing methods  essential  during  Government 
operation.     Effect  of  rules  now  in  force. 

Canada 

Le  Commerce  Canadian  .A.pres  La 
Guerre  (89065  B).  L.  Lorrain.  3100  w. 
Rev  Trimestrielle  Canadienne — Aug., 
1918.  Considerations  on  Canadian  trade 
and  industry  after  the  war. 

Compensation 

Forms  for  Use  in  Recording  Compensa- 
tion (88790).  2200  w.  CI  Age — Sept.  12, 
1918.  How  to  keep  records  to  stimulate 
the  work  of  safety. 

Compensation  Contract 

Director  General  Approves  Compensa- 
tion Contract  (88641).  i.woo  w.  Ry  Age 
— Sept.  6,  1918.  Statement  outlining  the 
scope  of  the  contract,  and  reason  for  re- 
jecting certain  requests  for  modifications. 
Railway  Executives  Advisory  Committee 
to  Report  (88814).  Also  editorial.  5000 
W-.  Ry  Age — Sept.  13,  1918.  Recommends 
the  acceptance  of  the  contract  as  finally 
approved  by  Director  General  McAdoo.     ■ 

Cost-PIus 

Hardships  of  the  Cost-PIus  Plan  (89097 
A).  J.  P.  Brophy.  1000  w.  Ind  Man— 
Oct.,  1918.  Difficulties  and  disadvantages 
for  manufacturers  of  machinerv. 

Cost  Sheet 

A  Uniform  Cost  Sheet  (89021'*.  2500 
w.  CI  Age — Sept.  19,  1918.  Substance  of 
a  report  on  the  question  of  a  standard  cost 
sheet. 

Currency 

Note  Issues  and  Currency  (88893  N) 
Alex.  Aiken,  with  discussion.  7500  w.  So 
Af  Instn  Engrs.  Jl— Aug.,  1918.  Outlines 
a  theory  of  value.  The  stable  value  of 
gold  explained,  and  related  topics. 

Depreciation 

Some  Pitfalls  in  Regulating  Deprecia- 
tion (88350).  John  Bauer.  3000  w.  Elec 
Ry  Jl— Aug.  24,  IQ18.  How  deduction  of 
depreciation   is  determined. 

Engineering 

The  Financial  Aspect  of  Engineering 
(888.S9  B).  Percy  F.  Martin.  "4000  w~^, 
Cas  Eng  Mthly — .'\ug.,  1918.  Discussed 
from  a  British  viewpoint. 

Foreign  Markets 

Testing  the  Buying  Power  of  a  Foreign 
market  (89040  A).  L.  W.  Schmidt,  4000 
w.  Am  !Vlach — Sept.  26,  1918.  Sugges- 
tions for  estimating  probable  markets  in 
foreign  countries. 

German  Industries 

L'Industrie  Allemande  Et  L'Apres- 
Guerre  (89063  C  -f  D).  Jauregj',  Fro- 
ment  and  Stephen.  9500  w.  Bui  Soc 
D'Encouragement  pour  L'Industrie  Na- 
tionale — May-June,  1918.  Economic  con- 
dition of  industrial  Germany  after  the  war. 

Gold 

Need  of  Sustaining  Gold  Production 
(88777).  Courtenay  De  Kalb.  2800  w. 
Mfrs  Rec — Sept.  12,  1918.  Need  of  action 
by  the  Government  and  explaining  the 
plight  of   the  industry. 

Purchasing 

Collective  Selling  Is  Declared  Necessary 
(88795  A).  3000  w.  Iron  Age— Sept.  5, 
1918.  Reviews  an  important  report  by 
Pierce  C.  Williams  on  the  reconstruction 
of  France.  French  manufacturers  will 
place  orders  through  a  central  purchasing 
agent  assisted  by  French  credit. 


Hints  on  Purchasing  (88724  A).  Frank 
T.  Arms.  3000  w.  U  S  Nav  Inst,  Pro — 
Aug.,  1918.  Outlines  fundamental  princi- 
ples of  system  applied  to  U.  S.  Navy. 

The  Market  Gage  Dollar  (88728  N).    D. 
J.  Tinnes.     2000  w.     Am   Ec  Rev — Sept., 
1Q18.     Statement  of  the  Market  Gage  plan 
for  stabilizing  the  purchasing  power. 
Statistics 

Relation  of  Statistics  and  Accounts  in 
Industrial  Management  (89095  A).  Mil- 
ton B.  Ignatius.  4000  w.  Ind  Man — Oct., 
1918.  Need  of  much  wider  use  of  statis- 
tics, giving  suggestions  for  statistical  study 
and  points  in  regard  to  the  work. 
Trade 

Brazilian  Trade  Conditions  (88898). 
1200  w.  Naut  Gaz— Sept.  14,  1918.  The 
effects  of  the  war  upon  trade  and  finance. 

France's  Rehabilitation  (8S653).  1500 
w.  Naut  Gaz — Sept.  7,  igi8.  Central  buy- 
ing and  collective  selling  to  be  the  rule. 

Germany's    Trade    Relations    with    the 

Near  East  (88652).     1800  w.    Naut  Gaz— 

Sept.     7,      191S.       Commercial     conquest 

planned  of  the  Balkan  States  and  Turkey.- 

Valuation 

Commerce  Commission  Makes  First 
Final  Valuation  Report  in  Texas  Midland 
Case  (88780  A).  2500  w.  Eng  News-Rec 
— Sept.  12,  1918.  No  single  sum  is  indi- 
cated as  final  value.    Depreciation,  etc. 

Interstate  Commerce  Report  on  Texas 
Midland  Valuation  (88669).  4000  w.  Ry 
Rev— Sept.  7,  1918.  Portion  of  the  report 
dealing  with  the  protests  of  the  carrier  are 
summarized. 
Wages 

Wage  Increase  for  Agents,  Clerks,  and 
Laborers  (88642).  4500  w.  Ry  Age — 
Sept.  6,  iot8.  Railroad  wages  amounting 
to  $25  a  inonth  raises  for  million  em- 
ployees. 
War  Finance 

Substance  and  Shadow  in  \\"ar  Finance 
(88727  N).  Carl  C.  Plehn.  15  pp.  Am 
Ec  Rev— Sept.,  1918.  Considers  real  costs 
versus  money  costs,  a  measure  of  real 
costs,  inflation,  loans  versus  taxes,  etc. 

MANAGEMENT 
Character 

Character  Analysis   (89134  A).     500  w. 
Ind    Man— Oct.,    1918.     Editorial    on    the 
art  of  character  analysis  and  referring  to 
George  K.  Parson's  views. 
Committees 

Workshop  Committees  (88885  B).    2500 
w.     (Tas   Eng   Mthly— .^ug..    1918.     Their 
functions,  importance,  and  influence. 
Control 

Graphic  Production  Control— II   (89088 
A).    C.  E.  Knoeppel.    4500  w.    Ind  Man — 
Oct..    1918.     Fifteen   laws   of   control   ex- 
plained. 
Efficiency 

Efficiency  —  Stop  !         Look  !         Listen  ! 
(89092  A).     V.  J.  Loomis.     500  w.     Ind 
Man— Oct.,     1918.      A    reply    to    W.    H. 
Smyth's  article  in  the  September  issue. 
Employees 

Putting   Round    Pegs    in   Round    Holes 

(89099    A).      George    Kingdon    Parsons. 

1700  w.     Ind  Man— Oct.,  1918.     Value  of 

character  estimates  in  choosing  employees. 

Employment 

Progress   of   Employment   Management 
(89137  A).    300  w.     Ind  Man— Oct.,  1918. 
Short  editorial  on  its  rapid  growth. 
Engineers 

After  Four  Years  of  War  (89067).  3200 
w.  Times  Engng  Supp — Aug.,  1918.  The 
engineer's  part  in  the  great  struggle  from 
the  industrial  viewpoint. 

Engineering    Relationships    (89135    A). 
600  w.     Ind   Man— Oct.,   1918.     Editorial 
on  progress  and  development  in  the  engi- 
neering profession. 
To  avoid  error,  please  order  by  title  and  number 


German  Industries 

L'Industrie  Allemande  Et  La  Guerre 
(89062  C  -J-  D).  Jaureguy,  Froment  and 
Stephen.  25000  w.  Bui  Soc  D'Encourage- 
ment pour  L'Industrie  Nationale — May- 
June,  1918.  The  great  industries  in  war 
time;  nitrogen,  sulphur,  sulphuric  acid, 
fuels,  base  and  precious  metals,  alcohol, 
greases,  soaps   and  glycerins,   wood,  etc. 

Housing 

Planning  a  Housing  Development  for  an 
Industrial  Plant  (89087  A).  Benjamin 
Wilk.  1000  w.  Ind  Man — Oct.,  1918. 
Suggestions  for  determining  housing 
needs  of  workers. 

India 

Industrial  Development  in  India  During 
the  War  (89029  A).  D.  T.  Chadwick. 
2000  w.  Roy  Soc  Arts,  Jl — Sept.  6,  1918. 
Serial,  ist  part.  New  factories,  organiza- 
tion of  resources,  search  of  local  resources 
for  substitutes,  etc. 

Inspection 

Inspection  and  Quality  Control  (89093 
A).  F.  E.  Merriam.  Ills.  5600  w.  Ind 
Man — Oct.,  1918.  Outlines  tlie  organiza- 
tion of  an  inspection  department  for  man- 
ufactured products,  the  training  of  inspec- 
tors, and  the  use  of  inspecting  gages. 

Labor 

Why  Do  Valuable  Men  Leave?  (89138 
A).  Russell  Waldo.  600  w.  Ind  Man — 
Oct.,  1918.  Some  of  the  causes.  Value  of 
old  employees. 

Labor  Problems 

How  a  Medium-Sized  Plant  Solves  Its 
Labor  Problems  (88495  A).  H.  E.  Sloan. 
1000  w.  Machy — Sept.,  1918.  L^nderlying 
principles  in  the  management  of  the  Cush- 
man  (Thuck  Co. 

Labor  Shortage 

Labor  Shortage  Made  Good  bv  Station 
Contract  System  (88960  A).  F.'P.  Kem- 
on.  Ills.  itJoo  w.  Eng  News-Rec — Sept. 
19,  1918.  Account  of  methods  used  on  the 
W'innipeg  aqueduct  and  results. 

Labor  Turnovers 

Keeping  Track  of  Labor  Turnover 
(88808).  E.  H.  Fish.  1600  w.  Auto  Ind— 
Sept.  12,  igi8.  Value  of  carefully  com- 
piled turnover  records. 

Organization 

Contract  Organization  Vitallv  Important 
for  War  Work  (88958  A^.  Francis  Don- 
aldson. 3500  w.  Eng  News-Rec — Sept. 
19,  1918.  Careful  co-ordination  of  forces 
needed.     Charts  show  typical  contracts. 

Output 

A  Method  of  Regulating  Shop  Output 
(88690  A).  E.  T.  Spidy.  2000  w.  Ry 
Mech  Engr — Sept.,  1918.  Explains  a 
graphical  method  and  its  advantages. 

Power 

Mastering  Power  Production — IX 
(8909S  A).  Walter  N.  Polakov.  9  pp. 
Ind  Man — Oct.,  1918.  Methods  of  deter- 
mining standard  power  costs. 

Public  Utilities 

Present  War  Production  Made  Possible 
bv  Utilities  (89005).  Ills.  2000  w.  Elec 
\Vld— Sept.  21,  1918.  The  aid  public  utili- 
ties have  given  to  production  for  war. 

Salvage 

Salvage  Department  of  the  Westing- 
house  Lamp  Company  (89094  A).  A.  W. 
Ross.  Ills.  400  w.  Ind  Man— Oct.,  1918. 
Report  of  the  work. 

Soldiers 

Opportunities  for  Returning  Soldiers 
(88630  A).  2500  w.  Am  Mach— Sept.  5, 
1918.  Plan  suggested  by  Secretary  Lane 
for  dealing  with  home  coming  soldiers. 

Time  Studies 

Time  Studies  for  Rate  Setting  on  Gis- 
holt  Boring  Mills— IV  (89089  A).  Dwight 
V.  Merrick.  10  pp.  Ind  Man — Oct.,  1918. 
Tables  are  given  and  details  of  machine 
manipulation, 
only. 
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Trucking 

Need    for    Organized    Trucking    (89109 
A).     W.  C.  Nisbet.     2500  w.     Ind  Man— 
Oct.,    191 8.      Suggestions    for    improving 
present  conditions. 
War  Work 

Back  Up  Your  Boys  in  France   (89136 
A).    ,300  w.     Ind  Man— Oct..  1918.     Short 
editorial  on  the  possibilities  for  service. 
Women  Workers 

Wartime    Experience   With   Women   in 
the  Metal  Trades  (89018).     1200  w.    Open 
Shop  Rev — Sept..  1918.    Their  efficiency  in 
machine  shop  work  demonstrated. 
Workmanship 

Workmanship  and  Efficiency — Discus- 
sion (89090  A).  A.  R.  Allard.  1500  w. 
Ind  Man — Oct.,  1918.  Critical  discussion 
of  views  in  C.  W.  Starker's  article  in  the 
July  issue. 

REGULATION 
Control  Order 

Tlie  Converter  Plant  Control  Order, 
1918,  and  Its  Relation  to  Colliery  Electri- 
cal Installations  (88859  A).  L.  Pokes. 
2200  w.  Ir  &  CI  Trds  Rev— Aug.  16,  igi8. 
Aims  to  obtain  the  ma.ximum  useful  energy 
from  every  pound  of  coal. 
Labor 

Labor's  Disloyal  Minority  (89017). 
Charles  L.  Underbill.  12  pp.  Open  Shop 
Rev — Sept.,  1918.  A  speech  before  the 
Mass.  Constitutional  Convention  in  oppo- 
sition to  a  proposed  amendment  which 
would  deprive  the  courts  of  power  to  i-- 
sue  injunctions  in  labor  disputes. 

Recent  Developments  in  the  British  La- 
bor Movement  (88726  N).  G.  D.  H.  Cole. 
20  pp.  .\m  Ec  Rev — Sept.,  1918.  Ex- 
plains the  character  of  British  trade 
unionism  and  discusses  prospects  that  will 
follow  the  return  of  peace. 

The  Problem  of  Industrial  Unrest 
(88715  A).  A.  J.  Butler.  2500  w.  Aust 
Min  Sfd — July  18,  1918.  On  conditions  in 
.Australia. 

The     Problem     of     Industrial     Unrest 
'8879,^  A).     Meredith  Atkinson.     1500  w. 
Aust    Min    Std— July   25,    1918.      Relation 
between  economics  and  ethics. 
Labor  Problem 

Labor  and  Capital  (88826  A).  Harrv 
Tipper.     1800  w.     E  Cb  Phila,  Jl— Sept., 


1918.  History  of  the  labor  problem;  ideals 
of  labor  and  capital ;  political,  industrial 
and  social  aspects  of  the  problem. 

Law 

See  same  heading  under  Welfare  and 
Safety. 

Legislation 

Legislation  for  Engineers  (88663). 
Frederick  H.  Peters.  Read  before  Engng. 
Inst,  of  Canada.  3000  w.  Can  Engr — 
Sept.  5,  1918.  Considered  with  reference 
t(i  Canada. 

Organization 

Shop  Organization :  A  Simple  Scheme 
(S8823).  \\'.  E.  John,  with  discussion. 
Read  before  Aeronautical  Soc.  6000  w. 
.\  A  Wkly— Sept.  16,  1918.  Outlines  a 
scheme  for  the  organization  of  a  factory. 

Power 

See  same  heading  under  Management. 

Power  Law 

Dr.  H.  A.  Garfield  for  $200,000,000 
Power  Law  (89009).  3000  w.  Elec  Wld — 
Sept.  21,  1918.  Urges  the  importance  of 
passing  the  emergency  war  plant  act  to 
provide  adequate  power  supply  for  coal 
production. 

Rate  Regulation 

Cost  of  Service  the  Chief  Factor  in  Rate 
Regulation  (88576  .A.).  William  G.  Ray- 
mond. 3000  w.  Eng  New's-Rec — Sept.  5, 
1918.  Explains  method  believed  to  be  in 
accord  with  court  decisions. 

WELFARE  AND  SAFETY 

Accident  Prevention 

Progress  in  Accident  Prevention 
(SS7S6).  2500  w.  CI  Age— Sept._  12,  1918. 
What  the  National  Safety  Council  has  ac- 
complished. 

Boys 

The  Boy  in  Industry— A  British  Effort 
to  Protect  Him  (89139  A).  Robert  R. 
Hyde.  400  w.  Ind  Man— Oct.,  191& 
Qualities  needed  for  successful  leadership 
in  boy  welfare  work. 

Dust 

The  Effects  of  Dust  Inhalation  (88504 
X).  J.  S.  Haldane.  4^00  w.  Chem.  Met 
&  Min  Soc  S  Af,  JI— July,  1918.  Results 
of  investigations  on  the  effects  of  inhaling 
different  kinds  of  dust,  and  on  conditions 
for  neutralizin,g  the  ill  effects. 


Mortality  from  Respiratory  Diseases  in 
Dusty  Trades  (88870  N).  Frederick  L. 
Hoffman.  433  pp.  U  S  Dept  Labor,  No. 
231 — June,  1918.  Deals  particularly  with 
inorganic  dusts. 

The  Effects  of  Dust  Inhalation  (88882 
N).  John  Scott  Haldane.  with  discussion. 
30  pp.  Instn  Min  Engrs,  Trans— Aug.- 
Sept.,  1918.  Practical  information  based 
on  investigations. 
Explosives 

Safetv  in  the  Use  of  Explosives  (88787  i. 
Arthur 'La  Motte.  2500  w.  CI  Age— Sept. 
12,  1918.  Development  of  measures  and 
appliances  for  avoiding  accidents.  List  of 
"don'ts." 
Goggles 

Goggles  More  Than   Protective    (88677 
A).     W.  T.   Power.   1800  w.   Ry  &   Loc 
Eng— Sept.,  1918.    The  value  to  industrial 
workers  when  properly  fitted. 
Housing 

See  same  heading  under  Management. 
Law 

.Abnormal  Movement  of  Machinery 
(89039  A).  Chesla  C.  Sherlock.  4000  w. 
Am  Mach— Sept.  26.  1918.  Resume  of 
laws  in  regard  to  injuries  caused  by  the 
accidental  starting  of  machinery. 
Metallurgical  Plants 

Safetv  and  Health  in  Hvdrometallur- 
gical  Plants  (88798  A).  A.  W.  Allen. 
tSoo  w.  Eng  &  IMin  Jl— Sept.  i'4.  1918. 
Emphasizes  the  importance  of  exercising 
care  in  design  and  of  considering  the  oper- 
ator of  the  plant. 
Mine  Accidents 

Who  Gets  Hurt  and  When'  (88785). 
1200  w.  CI  .Age— Sept.  12.  1918.  Details 
in  regard  to  the  distribution  of  mine  ac- 
cidents. Points  of  greatest  accident  hazard 
indicated. 
Public  Health 

Public   Health   and   Engineers    (89068). 
2000  w.     Times  Engng  Supp— Aug..  1918. 
Need  of  team  work  for  accomplishing  re- 
sults. 
Safety  Appliances 

Mine  Safetv  Appliances  in  Warfare 
(88789).  F.  H.  Trego.  1800  w.  CI  Age 
— Sept.  12,  1918.  Importance  of  conserv- 
ing human  life.  Use  of  Gibbs  self-con- 
tained breathing  apparatus. 


AERONAUTICS 
Aerial  Mail 

The  Dispatch  Board  Invented  by  Cap- 
tain Benjamin  B.  Lipsner,  Chief  of  the 
Aerial  Mail  Division,  Post  Office  (88658). 
Ills.  700  w.  .A  A  Wkly — Sept.  9,  1918. 
Detailed  description. 
Aerial  Photography 

Making  War  Maps  by  Camera  (88981). 
Ills.     700   w.     .Auto   Ind — Sept.    19,    1918. 
.Aerial  phot^rgraphy  in  military  operations. 
Aeronautic  Problems 

.Some  Outstanding  Problems  in  Aero- 
nautics (88514).  W.  F.  Durand.  4000  w. 
.Auto  Ind — .Aug.  29.  1918.  Serial,  1st  part. 
Sixth  Wilbur  Wright  lecture  in  London. 
Problem^  of  material,  size  limits,  variable 
wiring  area  and  camber. 
Aircraft  Investigation 

Offered  Aid  of  Allies  Not  Accepted  by 
.Aircraft  .Authorities  (88807).  Allen  Sins- 
heimer.  1800  w.  Auto  Ind — Sept.  12, 
1918.  .Suggested  subjects  for  a  real  air- 
craft investigation. 

Complete  Text  of  Senate  Aircraft  Re- 
port (88515).  7  pp.  Auto  Ind— Aug.  29, 
1918.  Text  of  report  of  the  sub-commit- 
tee on  Military  Affairs,  appointed  to  in- 
vestigate aircraft  invention  in  the  United 
States. 

To 


Airplane  Delays 

Airplane  Delays  Due  to  Lack  of  Co-op- 
eration  and   Experience    (88510).     David 
Beccroft.     4000  w.     Auto   Ind— Aug.   29, 
iqiS.     Explains  reasons  for  delay. 
Aviation 

Italian  War  Aviation  (88539).    Giuseppe 
Bevione.    Ills.    1500  w.    A  A  Wkly — Sept. 
2.    1918.     Urging   assistance   in   materials 
from  America. 
Biplanes 

The  Fokker  Biplane  (88966).  G.  Doug- 
las Wardrop.  Ills.  1700  w.  A  A  Wkly — • 
Sept.  23,  1918.  Fokker  biplane  of  the  D 
Vn  type  shown  at  the  London  Enemy 
.Aircraft  Exhibit. 
Bombing  Planes 

Delay  in  Bombing  Planes  for  W'ar  Pro- 
gram  (88694).     3000  w.     Auto  Ind — Sept. 
5,  1018.   Story  of  failure  of  Bristol  fighter. 
De  Haviland 

The    Dc    Haviland    V.    Single    Seater 
(88967).      Ills.      1200   w'.     A   A   Wkly— 
Sept.  23,   1918.     Description  from  a  tech- 
nical German  aero  paper. 
Engines 

The  t8o  Hp.  Mercedes  Aircraft  Engine 

(SS,Sio).     Ills.     2500  w.     Auto  Ind— Sept. 

12,   1918.     .A   development  of  the   i6o-hp. 

model   having  the    same   cylinder   dimen- 

avoid  error,  please  order  by  title  and  number 


sions.    Many  details  redesigned.    Tests. 

The  300  Horse-Power  Maybach  Aero- 
Engine  (89045  A).  Ills.  2506  w.  Engr— 
.Aug.  30,  1918.  Serial,  1st  part.  Informa- 
tion and  particulars  concerning  this  new 
design. 

The  240  H.  P.  8-Cylinder  Mercedes 
(8S538).  Ills.  1000  w.  A  A  Wkly— Sept. 
2.  1918.  Serial,  ist  part.  Detailed  report 
on  the  design  of  this  engine  based  on  an 
investigation  of  the  engine  taken  from  the 
German  two-seater  Albatros  biplane. 

High  Altitudes 

Problems  in  Flying  at  High  Altitudes 
(88579  A).  Augustus  Post.  1000  w.  Fly- 
ing— Sept..  1918.  Change  in  conditions  due 
to  reduced  air  pressure,  influence  on  the 
aviator,  etc. 

Meteorology 

Some  Meteorological  Conditions  Which 
Increase  the  Danger  of  Flying  (88824). 
C.  J.  P.  Cave.  Read  before  Aeronautical 
Soc.  Ills.  3000  w.  A  A  Wkly— Sept.  16, 
1918.  Serial,  ist  part.  Discusses  gales, 
squalls;  bumps  and  eddies;  clouds,  rain, 
hail   and   snow:   fog     and  lightning. 

Scout 

Details  of  the  Pfalz  Single-Seater 
(88695).  Ills.  1400  w.  Auto  Ind — Sept. 
5.  1918.     Serial,  ist  part.     Performance. 

only. 
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Training 

Intensive  Training  in  An  Aircraft  Plant 
(88512).  Frank  L.  Glynn.  Ills.  looo  w. 
Auto  Ind— Aug.  29,  1918.  Instruction  at 
Curtiss  Company's  school. 

AUTOMOBILES 
Bodies 

The  Shell  Body  (88837  A).  Eric  W. 
Walford.  Ills.  lOOO  w.  Autocar— Aug. 
17,  1918.  Low  weight  and  ample  luggage 
carrying  capacity  two  features.  Its  advan- 
tages. 
Douglas  Car 

The     Post-War     Douglas     Light     Car 
(88590  A).    Ills.    1000  w.    Autocar — Aug. 
10,   1918.     Details  of  design.     A  striking 
departure  in  the  suspension  system. 
Engine  Design 

Nomography  in  Engine  Design  (88572 
B).  F.  Leigh  Martineau.  Charts.  4000 
w.  S  A  E.  Jl — Sept.,  1918.  Read  before 
Instn.  .Auto.  Engrs,  London.  Graphic 
presentation  of  formulas. 
Engines 

Oil-Burning  Tractor  Engines  (88571  B). 
H.  T.  Sward,  with  discussion.  3000  w. 
S  A  E,  Jl — Sept.,  1918.  The  requirements, 
fuel,  etc. 

Tests  of  a  Sleeve  Valve  Engine  (88983). 
IlFs.     2000  w.     .Auto  Ind — Sept.   19,   1918. 
Characteristics  of  the  engine  of  the  Amer- 
ican Sleeve  Valve  Motor  Corp. 
Gear  Shift 

A  Mechanism  for  Changing  Gears  Au- 
tomatically (88696).     Ills.     1200  w.    Auto 
Ind — Sept.    5,    1918.      Gears    shifted    and 
clutch  operated  by  engine  power. 
Headlights 

Automobile  Headlights  and  Glare-reduc- 
ing Devices  (8868t  A).    L.  C.  Porter.   Ills. 
2200    w.      Gen     Elec    Rev — Sept.,     1918. 
Methods  in  common  use ;  and  correct  use. 
Senate  Report 

Automobile  Industry  Unjustly  Censured 

in    Senate    Report    (8851 1 ).      J.    Edward 

Schipper.      1800   w.     Auto   Ind — Aug.   29, 

1918.    Cause  of  slow  production  explained. 

Steam  Motor 

A  New  Coke  Fuel  Steam  Motor  (88616 
A).  Ills.  1500  w.  Engr — Aug.  2,  1918. 
Details  of  design  of  an  engine  for  a  me- 
chanically-propelling  road  vehicle. 

New    Steam    Motor    (89076).      1200   w. 
Times    Engng    Supp — Aug.,    1918.      New 
truck  motor,  a  British  design,  using  coke 
fuel  for  making  steam. 
Tractors 

The  Nuttall  Tractor  Transmission 
(88985).  Ills.  1000  w.  Auto  Ind— Sept. 
19,  1918,  May  be  adapted  to  different  de- 
signs of  tractors. 

The  Peoria  Kerosene  Tractor  (88513). 
Ills.     1500  w.     Auto  Ind— Aug.  29,   1918. 
Detailed  description. 
Trucking 

Cleveland  Truck  Company  Delivers 
Steel,  Meat,  and  Groceries  When  Rail- 
roads Fail  (88548  A).  Ills.  2500  w.  (Zom 
Vhle— Sept.  i,  1918.  Work  of  the  High- 
ways Motor  Transport  Co. 

Mine  Quantity  Production  Made  Pos- 
sible by  California  Motor  Trucks  (88547 
A).  John  Grant.  Ills.  3000  w.  Com 
Vhle — Sept.  i,  191S.  Details  of  work  ac- 
complished by  motor  trucks. 

Seven  Trucks  Replace  Seventeen  Horses 
Hauling  E.xpress  Matter  from  Newark  to 
New  York  (88550  A).  Ills.  1500  w.  Com 
Vhle — Sept.  r,  1918.  \\'ork  of  Leuddeke's 
Express  Co.  on  12-mile  haul. 

See  also  same  heading  under  Industrial 
Management,  Management. 
Truck  Wheels 

Making  Cast  Steel  Wheels  for  U.  S. 
Army  Trucks  (88564).  Ills.  .^500  w. 
Fndry — Sept.,  1918.  How  increased  output 
was  met  by  the  Dayton  Steel  Foundry  Co. 


COMBUSTION    MOTORS 
Diesel  Engine 

The  Diesel  Engine;  Its  Fuels  and  Its 
Uses  (89105  A).  Herbert  Haas.  Ills. 
122  pp.  U  S  Bur  Mines— Bui  156.  Dis- 
cusses recent  developments  in  the  design 
and  construction,  the  fuels  suitable  for 
burning  in  it,  and  its  special  uses. 
Oil  Engines 

Heavv  Oil  Engine  Developed  in  Europe 
(88830)'.  Ills.  1500  w.  Mar  Eng,  Can— 
Aug.,  1918.  A  marine  engine  known  as  the 
Kromhout.  Automatic  starting,  stopping, 
and  reversing. 

HEATING  AND   COOLING 
Central  Heating 

Inorichtingen  voor  Centrale  verwarm- 
ing,  warmwatervoorziening  en  Stoomlev- 
ering  (89050  B).  J.  Mantel.  Ills.  3200 
w.  Ingenieur — July  6,  1918.  Central  heat- 
ing, warm  water  and  steam  supply  at  a 
large  insane  asylum  at  Woensel,  Holland. 
Coal  Requirements 

Coal  Required  for  Heating  (88487). 
William  Ehrlich.  2000  w.  Pwr  Pt  Eng — 
Sept.  I,  1918.  Methods  of  predetermining 
coal  requirements  based  on  the  average 
temperatures  and  modern  equipment. 
Combustion 

Burning  Bituminous  Coal  in  House- 
Heating  Boilers  (88969).  W.  A.  Pitts- 
ford.  Ills.  1600  w.  Ht  &  Vt  Mag— Sept., 
1918.  From  address  before  Smoke  Pre- 
vention Assn.  The  mixing  of  oxygen  with 
the  combustible  the  important  factor. 
Equipment 

Care  of  Heating  and  Ventilating  Equip- 
ment   (88672).     Harold  L.  Alt.     1200  w. 
Power — Sept.   10,    1918.     Serial,   ist  part. 
On  the  economical  operation. 
Evaporation 

A  New  System  of  Regenerative  Evap- 
oration (88557  A).    \\"illiam  L.  De  Baufre. 
Ills.    3000  w.  _  A  S  M  E,  Jl— Sept.,  1918. 
Brief  description  of  the  system  with  tests. 
Fuel  Conservation 

Burning  Soft  Coal  in  Heaters  Designed 
for  Hard  Coal  (88968).  iioo  w.  Ht  &  Vt 
Mag — Sept.,  1918.  Suggestions  prepared 
by  William  H.  Reid  for  selecting  and  using 
coal  for  house  heating  equipment. 
High  Temperatures 

High  Temperature  Processes  and  Prod- 
ucts. ■  (88903  A).  Charles  R.  Darling. 
Cantor  lecture.  Ills.  4000  w.  Roy  Soc 
Arts,  Jl — Aug.  23,  1918.  Serial,  ist  part. 
Conditions  affecting  the  production  of  high 
temperatures,  and  successful  methods  of 
practical  utility  and  their  uses. 
Ice  Plant 

Modern  Stationarv  Can  Raw-  Water  Ice 
Plant    (88685  A).    'Ills.     4000  w.     Ice  & 
Refrig — Sept.,  1918.     Details  of  plans  and 
equipment  of  a  plant  at  Canton,  Ohio. 
Refrigerating  Machines 

Multiple  Effect  Compression  Ice-Making 
and  Rofriyerating  :\Iachines  (88865  A). 
Ills.  1000  w.  Engng — Aug.  23,  1918.  A 
type  of  CO;  refrigerating  machines  which 
differs  from  the  ordinary  compression  ma- 
chine. 
Refrigeration 

Refrigerating  Economies  (88491).  Peter 
Neff.  1700  w.  Pwr  Pt  Eng— Sept.  i,  1918. 
How  to  locate  and  stop  losses  in  com- 
pressor room,  pipe  lines,  and  cooling 
rooms. 
Temperature  Regulating 

Care  of  Pneumatic  Temperature  Regu- 
lation Systems  (88581).  1800  w.  Power 
— Sept.  3,  1918.    General  suggestions. 

HYDRAULIC  MACHINERY 
Pumps 

Points  in  Pump  Selection   (89027).     B. 
N.    Everett.      1200   w.      Power — Sept.    24. 
T918.    Calls  attention  to  certain  points. 
To  avoid  error,  please  order  by  title  and  number 


MACHINE     ELEMENTS     AND 
DESIGN 
Bearings 

White  Brass  Bearing  Metals  as  a  Sub- 
stitute for  High-Grade  Babbitt  (88749  A;. 
L.  D.  Staplin.  1000  w.  Am  Mach — Sept. 
12,  1918.  Methods  followed  in  using  white 
brass  as  a  bearing  metal. 
Drafting 

Simple  Drafting  Room  Methods  (89091 
A).     G.  F.  Hamilton.     1500  w.     Ind  Man 
— Oct.,  1918.     System  of  a  machine-build- 
ing plant  for  recording  drawings,  etc. 
Gages 

See  same  heading  under  Measurement. 
Screw  Threads 

The  Relation  of  Screw-Thread  Angles 
to  Other  Functions  (89037  A).  H.  J. 
Bingham  Powell.  1200  \v.  Am  Mach — 
Sept.  26,  1918.  Arguments  in  favor  of  the 
adoption  of  an  international  screw  thread. 
Springs 

Helical  Springs  (88601  A).  M.  H.  Sa- 
bine. Ills.  600  w.  Mech  Wld— Aug.  2, 
1018.  .\  graphical  method  of  giving  requi- 
site information  for  drawing-office  use. 

MACHINE  WORKS  AND  FOUN- 
DRIES 
British  Foundries 

British  Foundrymen  Discuss  Weighty 
Problems  (88565).  Ills.  2500  w.  Fndry 
— Sept.,  1918.  .\fter-war  conditions  dis- 
cussed by  president  Thomas  H.  Firth. 

Cable  Winding 

Automatic  Cable  Winding  Mechanism 
(8S501  A~).  Donald  A.  Baker.  Ills.  1500 
V.  Machy — Sept.,  1918.  Arrangement  for 
winding  cable  used  in  making  lead  balls 
for  shrapnel  shells. 

Casehardening 

Testing  the  Relative  Merits  of  Case 
Hardening  Materials  (89036  A).  Charles 
N.  Underwood.  Ills.  1000  w.  Am  Mach 
— Sept.  26,  1918.  Methods  used  in  Rem- 
ington Typewriter  Works  to  determine 
qualities. 

Castings 

How  One  Steel  Foundry  Met  the  Need 
for  Ship  and  Railway  Castings  (88568). 
H.  Cole  Estep.  Ills.  3000  w.  Fndry — 
Sept.,  1918.    Work  at  Birdsboro,  Pa. 

The  Deformation  of  Steel  Castings 
(88567).  T.  Brown.  From  paper  before 
British  Fndman's  Association.  3500  w. 
Fndry — Sept.,  1918.  Deformities  and  their 
causes  and  prevention. 

Cast  Iron 

The  Fluiditv  of  Molten  Cast  Iron 
(88566).  Matthew  Riddell.  From  paper 
before  British  Fndman's  Association.  3500 
w.  Fndry — Sept.,  1918.  Fluidity  depends 
on  the  amount  of  superheat  that  has  been 
imparted  to  it  in  the  cupola. 

Cores 

-Accuracy  in  Setting  Cores  (88634  A). 
J.  V.  Hunter.  Ills.  1000  w.  Am  Mach — 
Sept.  5,  1918.  .A  method  of  supporting 
larges  cores  accurately  from  body  of  flask. 

Die  Castings 

The  Design  of  Die  Castings  (89030  .A). 
M.  Stern,  "ills.  1500  w.  .Am  Mach— 
Sept.  26,  1918.  Some  of  the  features  of 
design. 

Dies 

Bulldozer  Operations  With  One-  and 
Two-I\Iotion  Dies  (88747  A).  J.  V. 
Hunter.  lis.  4000  w.  Am  Mach — Sept. 
12,  1918.  Showing  how  a  variety  of  work, 
including  pipe  bendin.s.  with  one,  two  or 
more  stage  dies  on  a  bulldozer. 

Construction  and  Operation  of  Tem- 
porary Dies  (88751  A).  Hugo  F.  Pusep. 
Ills.  1200  w.  Am  Mach — Sept.  12,  1918. 
How  they  may  be  made  and  used  when 
only  a  few  parts  of  a  given  kind  are 
wanted. 
only. 
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Dies  for  Tape-Pleasure  Winder  1,88502 
A).  Ills.  1500  w.  iVIachy— Sept.,  1918. 
Set  of  dies  for  performing  sequence  of 
operations  under  power  press. 

Double-Movement  Dies  for  Bulldozer 
Worl^  (S8938  A).  J.  V.  Hunter.  Ills. 
1000  \v.  Am  Mach— Sept.  19,  1918.  How 
the  hulldozer  may  be  used  over  a  wide 
range  of  operations  with  the  aid  of  easily 
made  dies. 

Drafting 

Organization  and  Wage  Payment  for 
the  Drafting  Department  (89032  A).  J. 
B.  Conway.  2000  w.  Am  Mach— Sept. 
26,  1918.  System  designed  to  effect  maxi- 
mum results. 

Drawings 

Drawing-Room  System  in  the  Engi- 
neering Department  (88750  A).  .  G.  F. 
Hamilton.  Ills.  700  w.  Am  Mach— Sept. 
12,  191S.  Outlines  methods  used  in  the 
drafting  room  of  the  Goulds  Manufactur- 
ing Co. 

Forgings 

Heat  Treatment  of  Large  Forgings: 
Methods  and  Apparatus  (88829).  H.  H. 
Ashdown.  Read  before  Inst.  Mech.  Engrs. 
Ills.  3S0O  w.  Mar  Eng,  Can— Aug.,  191S. 
Methods  in  use  and  their  effects  on  the 
quality  of  the  steel  treated. 

Furnaces 

Automatic  Shell  Heat  Treating  Fur- 
naces (88796  A).  W.  J.  Harris,  Jr.  Ills. 
1800  w.  Iron  Age— Sept.  5,  1918.  De- 
scribes mechanical  devices  used  in  a  new 
gas-fired  installation  at  Pawtucket,  R   I 

Fuse 

Making  the  :\Iark  III  Detonating  Fuse 
(88497  A).  Edward  K.  Hammond.  Ills. 
4000  w.  Machy— Sept.,  1918.  Serial,  ist 
part.  An  important  phase  in  the  manufac- 
ture of  munitions. 

Gages 

Gage  IVIaking  in  a  Shell  Plant  (88492 
A).  Franklin  D.  Jones.  Ills.  3500  w. 
:Machy— Sept.,  1918.  Sixth  of  a  series  of 
articles  describing  methods  in  a  plant 
makmgthe  U.  S.  75  MM.  shell.  Features 
in  making  working  and  inspection  gages. 

Gears 

Heat-Treating  Gears  for  Army  Trucks 
m  the  Electric  Furnace  (88746  A) 
Dwight  D.  Miller.  3500  w.  Am  Mach— 
Sept.   12,  1918.     Very  satisfactory  results. 

Grinding 

Grinding  Relief  of  Milling  Cutters 
(88494  A).  Ills.  1200  w.  Machy— Sept., 
1918.  Comparison  of  use  of  disk  wheels 
and  cup-wheels  and  analysis  of  results. 

Helmets 

Ancient  Helmet  Making  (88937  A).  H. 
H.  Manchester.  Ills.  2500  w.  Am  Mach 
—Sept.  19,  1918.  Describes  helmets  used 
from  2920  B.  C.  to  the  present  time. 

Jigs 

Drilling  Jigs  Used  in  the  Manufacture 
of  Hosiery  Machines  (89034  A).  Robert 
Mawson.  Ills.  900  w.  Am  :\Iach— Sept. 
26.  1918.  Jigs  used  in  making  the  Banner 
knitting  machines. 

Lathes 

Lathes  for  the  Present  Gun  Program 
(88752  A).  A.  L.  DeLeeuw.  Ills.  2000 
\v.  Am  Mach— Sept.  12,  1918.  Sugges- 
tions for  securing  a  sufficient  number  of 
lathes  and  other  machine  tools. 

Machining 

Machining  Pistons,  Flywheels,  and  Cyl- 
inders of  Gasoline  Engines  (88635  A). 
M.  E.  Hoag.  Ills.  1000  w.  Am  Mach— 
Sept.  5.  1918.  How  automatics  are  used  in 
the  production  of  machine  parts. 

Metal  Beds 

The  Manufacture  of  Metal  Beds  (88631 
A).  Frank  A.  Stanley.  Ills.  2500  w. 
Am  Mach— Sept.  5.  1918.  Methods  used 
in  pouring  great  numbers  of  cast-iron 
joints. 
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Milling  Practice 

Milling  Practice  in  Railway  Shops 
(88689  A).  Frank  A.  Stanley.  Ills.  2000 
w.  Ry  Mech  Engr— Sept.,  1918.  Exam- 
ples of  cutters  used  with  success  in  Sac- 
ramento shops. 
Nut  Forging 

Hollings  Indenting  Type  of  Nut-Forg- 
ing Machines  (88498  Aj.  Ills.  1500  w. 
Mnchy— Sept.,  1918.  Machine  for  making 
well-formed  blanks,  with  a  relative  small 
amount  of  scrap. 
Patterns 

The  Pattern  for  a  W'yper  Shaft  Bracket 
(88863  A).  James  Edgar.  Ills.  1200  w. 
Mech  Wld— Aug.  16,  1918.  Directions  for 
rather  difficult  work. 

Accurate  Setting  of  Patterns  for  Plate- 
molding  Machines  (88843  A).  Ills.  700 
w.  Mech  Wld— July  12,  1918.  Gives  a 
method  of  accurately  laying  off  the  pat- 
terns and  fastening  them  to  the  plates. 
Planers 

^Metal-Planing  Machines  of  Concrete 
(S9075).  1000  w.  Times  Engng  Supp — 
Aug.,  1918.  Large  planing  machine  built 
of  concrete  for  constructing  gun-boring 
machines. 
Shafts 

Critical  Speed  in  Tapered  Shaft  Design 
(S8503    A).      Alfred     Musso.      1000    w. 
Machy— Sept.,  191S.     Derivation  of  forri- 
uL-c  and  examples  illustrating  their  use. 
Shells 

Making  the  U.  S.  8-in.  Shell  (88745  A). 
M.  E.  Hoag.  Ills.  2000  w.  Am  Mach — 
Sept.  12.  1918.  Serial,  ist  part.  Shows 
practice  in  shops  of  the  Root  &  Vander- 
vdort  Eng.  Co.  of  Moline,  111. 
Shop  Practice 

Modern  Workshop  Practice  (88834  N). 
W.  Wilson.  Ills.  5000  w.  Comwh  Engr 
—Aug.,  1918.  Serial,  ist  part.  The  sci- 
ence of  quick  repetition.  .A.  New  Zeal- 
ander's  experience  in  British  shops. 
Steel  Cables 

The  Manufacture  and  Testing  of  Cast 
Steel   Chain   Cables    (88850  A).     3000  w. 
Engr— Aug.    16,    1918.      Memorandum    is- 
sued by  Lloyd's  Register  of  Shipping. 
Taps  and  Dies 

Taps   and    Dies    for    Production   Work 
(S8S53  A).    G.  Doorakkers.    Ills.    2000  w. 
Engr— .A.ug.    23,    1918.      Serial,    ist    part. 
Details  of  work,  and  examples. 
Tool  Lubrication 

Emulsion  Lubrication  of  Cutting  Tools 
(88632  A).  J.  A.  De  Cew.  1300  w.  Am 
Mach— Sept.  5,  1918.  Problems  of  tool 
lubrication  and  how  emulsifying  agents  are 
used. 
Welding 

Metallic  Electrode  Arc  Welds  (88540 
A).  O.  S.  Eschholz.  Ills.  2000  w.  Weld 
Engr— Aug.,  1918.  Suggestions  for  deter- 
mining the  quality  of  the  joint. 

Selection  and  Application  of  Electric 
Arc  Welding  Apparatus  (89012  A).  A. 
;\I.  Candy.  Ills.  5000  w.  Elec  Jl— Sept., 
1918.  Chief  requisites  for  electric  arc 
welding,  discussing  the  electrical  equip- 
ment and  its  application. 

The  Welding  of  Iron  and  Steel  (88869 
N).  W.  H.  Cathcart,  with  discussion. 
Ills.  25  pp.  West  Scot  I  &  S  Inst,  Jl— 
April.  1918.  Welding  as  carried  on  at  the 
smith's  fire  and  the  forge  furnace. 

Welding  a  Large  Alligator  Shear 
Frame  (88627).  J.  H.  Rodgers.  Ills. 
1000  w.  Pwr  House — Aug.,  1918.  Inter- 
esting repair  by  the  thermist  welding  pro- 
cess. 
Westinghouse  Plant 

Tlip  New  Westinghouse  Plant  (88485). 
Ills.  2500  w.  Pwr  Pt  Eng— Sept.  i,  1918. 
Details  of  Essington  works,  near  Phila- 
delphia. Employs  hoth  isolated  plant  and 
central   station   service. 
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Wigglers 

Wigglers  and  Their  Uses  (89033  A). 
Hugo  F.  Pusep.  Ills.  1200  w.  Am  Mach 
—Sept.  26,  1918.  Uses  to  which  wigglers 
may  be  applied  for  much  work  usually 
performed  by  use  of  buttons. 

MATERIALS    OF    CONSTRUCTION 
Alloys 

Industrial  Processes  for  the  Speedy 
Analysis  of  Alloys  (88716  A).  James  R. 
Downie.  4000  w.  Aust  Min  Std— July 
18,  1918.  On  processes  suitable  for  the 
works  analyses  of  alloys. 

Cast  Iron 

The  Addition  of  Steel  to  Cast  Iron 
(88613  A).  J.  E.  Hurst.  1500  w.  Engr— 
Aug.  2,  1918.  On  the  use  of  steel  scrap  in 
pig  iron  mixtures  melted  in  the  cupola. 

Cotton 

The  Work  of  the  Imperial  Institute  in 
Connection  with  British  Cotton  Cultivation 
(89001  Nj.  10  pp.  Imp  Inst,  Bui— Jan.- 
March,  1918.  Information  on  aspects  of 
cotton  production,  with  list  of  special  re- 
ports and  articles  bearing  on  the  subject 

Iron  Alloys 

Tantiron  (88610  A).  Ills.  2500  w. 
Engng— Aug.  9,  1918.  The  manufacture 
and  qualities  of  this  acid-resisting  material. 

Iron  Protection 

Standards  for  Protective  Finishes  for 
Iron  (88569).  E.  P.  Later.  3500  w. 
Fndry— Sept.,  1918.  Results  of  tests  which 
indicate  the  protective  qualities  of  various 
metals  and  thicknesses  of  coatings. 

Refractories 

Refractories  from  the  Scientific  Stand- 
point (88954).  Charles  Catlett.  1000  w. 
Mfrs  Rec— Sept.  19,  1918.  Value  of  these 
materials. 

Steel 

Tensile  Strength  and  Hardness  of  Steel 
(88754  A).  H.  M.  Bravton.  1000  w 
Iron  Age— Sept.  12,  1918.  Their  relation 
shown  by  means  of  graphical  charts. 

Substitutes 

Substitutes  in  Germany  (88S42  A)  ^500 
w  Eng  Rev— Aug.,  1918.  Serial,  1st  part. 
Shows  the  difficulties  under  which  the 
enemy  is  laboring  in  industry,  from  the 
lack  of  raw  materials. 

Waste 
^  The  Utilization  of  A\'aste  Products 
(8S791  A).  2200  w.  Aust  Min  Std— July 
18,  1918  Serial,  ist  part.  Detinning  of 
waste  tin  plate,  or  recovery  of  tin  from  tin 
plate  scrap  in  present  number. 

Wool 

The  Australian  Wool  Industry  (88792 
A).  1500  w.  Aust  Min  Std-^Julv  18 
1918.  Serial,  ist  part.  The  knitting  trade 
in  New  South  Wales. 

MEASUREMENT 
Bolts 

Stresses  in   Bolts  in  Fulcrum   Brackets 

Mech  Wld-Aug.  30,  191S.  Serial,  ist 
part,  (jeneral  principles  involved  in  the 
design  with  analysis  of  typical  cases. 

Calorimeters 

Some  Points  Regarding  Calorimeter 
Ltficiency  (88901  B).  Walter  P  White 
2500  w.  Fkn  Inst,  Jl— Sept..  1918.  Con- 
siders sources  of  calorimetric  error  and 
the  advantages  of  different  tvpes  of  in- 
strument. 

Chains 

Safe  Chain  Loads  (88499  A)  A  Black 
2500  w.  Machy-Sept.,  1918.  Factors  that 
determine  safe  loads,  and  effects  bv  an- 
nealing chain. 

Dynamometers 

,q4^  ^,F-  Dynamometer  Installation 
(88809).  Ills.  1000  w.  Auto  Ind— Sept 
12,  1918.  Features  of  interest  in  the  new 
test  house  nf  the  Duesenberg  Motors  Corp 


438 


THE  ENGINEERING  INDEX 


November,  1918 


Gages 

■  Rules  for  Computing  Gage  Tolerances 
(89108  A).  D.  Douglas  Demarest.  Ills. 
1500  vv.  Ind  Man— Oct.,  1918.  Siniple 
rules  for  calculating  the  tolerance  of  limit 
gages,  with  comments  on  gage  design. 

Gas  Temperatures 

Measuring'  the  Temperature  of  Gases  in 
Boiler  Settings  (88712).  Henry  Krei- 
singer  and  J.  F.  Barkley.  5o  pp.  U  S 
Bur  Mines — Bui  145.  Information  as  to 
the  accuracy  of  temperature  measurements 
made  under  certain  conditions  and  the 
corrections  that  can  be  safely  applied. 

Indicator  Diagrams 

The  Tlieoretical  Indicator  Diagram 
(88984).  O.  A.  Malychevitch.  2500  w. 
Auto  Ind— Sept.  19,  1918.  Serial,  ist  part. 
Method  of  predetermining  the  gas  tem- 
peratures and  pressures  for  various  points 
in  the  engine  cycles  of  the  charge  and  the 
physical  properties  of  the  components. 

Pyrometers 

Pyrometers,  Their  Construction  and  Re- 
pair (88748  A).  J.A.Lucas.  Ills.  3000 
w.  Am  Mach — Sept.,  1918.  Manufacture 
and  upkeep  of  a  number  of  types. 

Pyrometry 

Pyrometers  and  Pyrometry  (88997  N). 
Ills.  168  pp.  Faraday  Soc,  Trans — June, 
1918.     General  discussion ;  bibliography. 

Rotating  Discs 

The  Strength  of  Rotating  Discs  (S8607 
A).  H.  Haerle.  3500  w.  Engng — Aug. 
9,  1918.  Describes  a  method  of  ascertain- 
ing the  distribution  and  magnitude  of 
stresses  which  can  be  applied  to  any  pro- 
file, and  gives  a  chart  for  reducing  the 
mathematical  work  to  a  minimum. 

Safety  Valves 

Graphic  Method  of  Determining  Size 
of  Safety  Valve  (88833)-  H.  F.  Gauss. 
Chart.  1500  w.  Power — Sept.  17,  1918. 
Reasons  for  increasing  maximum  allow- 
able lifts  above  those  permitted  in  the 
A.  S.  M.  E.  Code.     General  solution. 

Weights  and  Measures 

Report  of  the  Committee  on  Weights 
and  Measures  of  the  .American  Society 
of  Mechanical  Engineers  (88558  A).  10 
pp.  A  S  M  E,  JI— Sept.,  1918.  Abstract 
of  a  report  by  F.  A.  Halsey  entitled  "The 
Metric  System  in  Export  Trade."  Un- 
favorable to  the  adoption  of  the  metric 
system. 

POWER  AND  TRANSMISSION 
Air  Compressors 

Lubrication  of  .Mr  Compressors  (89038 
A).  W.  H.  Callan.  2500  w.  Am  Mach— 
Sept.  26,  1918.  Treats  of  the  heat  condi- 
tion of  the  walls  of  an  air  cornpressor, 
and  gives  a  series  of  tests  of  various  oils. 

Compressed  Air 

Compressed  Air  to  Win  War  (88899). 
Frank  Richards.  2500  w.  Com  Air  Mag 
— Sept..  1918.  Serial,  ist  part.  Reviews 
the  history  of  compressed  air  in  its  mod- 
ern uses  and  adaptations. 

Elevators 

Development  of  V-Groove  Elevator 
(88553).  Charles  Reedy.  Abstract  of 
paper  before  Elevator  Mfrs.  Assn.  3500 
w.  Natl  Engr— Sept.,  1918.  History  of 
experiments,  discussing  various  makes  of 
traction  drive. 

Fuel  Economy 

Saving  Coal  by  Efficient  Pulleys  (88940 
N).  Charles  H.  Machen.  Ills.  2000  w. 
Am  Mach— Sept.  19,  1918.  Discusses  loss 
of  power  due  to  belt  slip. 

Plant  Design 

Engineer's  Life  Not  a  Bed  of  Roses 
When  Things  Go  Wrong  (88626).  S. 
Balmfirth.  Ills.  2500  w.  Pwr  House— 
Aug.,  1918.  Poorly  designed  plant  adds 
greatly  to  the  labors  of  the  engineer  and 
is  a  source  of  danger. 


Salt  Plant 

New  Plant  of  the  Pennsylvania  Salt 
Manufacturing  Company  (88832).  Ills. 
4500  w.  Power— Sept.  17,  I9i8-  Interest- 
ing addition  to  a  power  plant  serving  a 
works  making  caustic  soda  and  bleaching 
powder  by  the  electrolytic  process. 

Sources  of  Energy 

L'Utilisation  Des  Forces  Naturelles 
( 89084  B  ) .  L.  De  Launay.  3600  w.  La 
Nature— Sept.  7,  1918.  Utilization  of  nat- 
ural sources  of  energy :  wind,  waves,  solar 
radiation,    terrestrial    heat    and    gravity. 

Water  Power 

Water  Power  in  the  Empire  (89077). 
1500  w.  Times  Engng  Supp— .Aug.,  191S. 
The  great  need  for  development.  Prelim- 
inary report  of  British  Water  Power  Com- 
mittee. 

Water-Power  in  the  British  Empire 
(88594  A).  2500  w.  Elec  Rev— Aug.  16, 
1918.  Serial,  ist  part.  Conclusions  from 
recently  issued  preliminary  report  of  the 
Water-power  Committee. 

STEAM  ENGINEERING 

BafHes 

The  Effect  Upon  Fuel  Economy  of  Dif- 
ferent Arrangements  of  Baffles  in  Boiler 
Tubes  (88i55  A).  William  G.  Eager.  Ills. 
5000  w.  A  S  M  E,  Jl— Sept..  191S.  ^  Re- 
port of  tests  made  on  three  Heine  boilers. 

Blower 

Blower  for  Water-Tube  Boiler  Plant  at 
Bristol  Electricity  Works  (88720  A). 
Ills.  &  Plate.  600  w.  Engng— Aug.  2, 
1918.     Detailed  description. 

Boiler  Rooms 

Boiler-Room  Management  Plan  (89007). 
T.  N.  Wynne.  2500  w.  Elec  Wld— Sept. 
21,  1918.  "  Great  saving  by  the  investment 
in  trained  men  and  adequate  instruments. 

Boiljrs 

Boiler  Repairs  (88490).  A.  D.  Palmer. 
Ills.  2200  w.  Pwr  Pt  Eng— Sept.  i,  1918. 
Methods  of  patching  a  boiler. 

Examination  of  Steam  Boilers  at  Col- 
lieries (88606  A).  Edward  Ingham.  Ills. 
3000  w.  Colly  Gdn— .Aug.  16,  1918.  De- 
fects to  be  looked  for  in  internal  and  e.x- 
ternal  examination. 

Steam  Boiler  Regulation  and  Control 
(89026).  Albert  A.  Straub.  Charts  &  Ills. 
2000  w.  Power— Sept.  24,  1918.  Impor- 
tance of  proper  handling  of  the  damper 
for  controlhng  the  draft. 
Boiler  Walls 

New  Data  on  Boiler  Walls  (88552)-  J- 
Crow  Taylor.  1200  w.  Natl  Engr — Sept., 
191S.  E.xperiments  indicate  that  an  air 
space  is  not  as  good  an  insulator  as  a 
solid  wall. 
Clinkering 

Clinkering:  Its  Causes  and  Prevention 
(88583).  M.  A.  Sailer.  1200  w.  Power- 
Sept.  3,  1918.  Can  usually  be  avoided  by 
carrying  a  thin  fire;  firing  in  su^all 
charges ;  avoiding  stirring  fire ;  and  ex- 
tinguishing live  coals  falling  through  the 
grate. 
Condensers 

A  Flexible  Condenser  Installation 
(88488).  A.  H.  Ganshird.  Ills.  1000  w. 
Pwr  Pt  Eng — Sept.  i,  1918.  Twin  shell 
surface  condenser  solves  problem  of  low 
headroom  under  cross-compound  turbine 
unit. 

Condensers  and  Condenser  Engineering 
Practice  (88916  N).  D.  D.  Pendleton. 
28  pp.  .Assn  I  S  E  E — Sept.,  1918.  Dis- 
cusses condensers  for  steam  prime  mov- 
ers. Types,  their  capacity  and  duty,  etc. 
Engine  Stops 

Automatic  Engine  Stops  (88914  N). 
Walter  Greenwood.  Ills.  10  pp.  .\ssn 
I  S  E  E — Sept.,  1918.  Mechanical  prin- 
ciples involved,  causes  of  failure,  kinds 
of  stops,  etc. 
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Feed  Water 

Using  Navy  Compound  (88802).  A.  C. 
McHugh.  2200  w.  Pwr  Pt  Eng— Sept. 
15,  1918.  Specifications  for  Navy  com- 
pound; methods  of  making  daily  tests  of 
boiler  water. 

Fuel 

Practical  Fuel  Conservation  (88551). 
F.  C.  Wagner.  5000  w.  Natl  Engr— Sept., 
1918.  Suggestions  for  stationary  engi- 
neers for  conserving  coal. 

Power  Plants  and  the  Fuel  Situation 
(88486).  A.  P.  Connor.  2500  w.  Pwr  Pt 
Eng— Sept.  I,  1918.  The  administration's 
attitude  toward  the  acquiring  of  coal, 
storage,  use  of  exhaust,  and  refrigeration. 
Problems  Involved  in  Fuel  Changes 
(S8671).  A.  Bement.  2500  w.  Power- 
Sept.  10,  1918.  Ash  and  not  coal  is  the 
trouble  maker.  Describes  instances  and 
remedies. 

The  Use  of  Lignite,  Bagasse,  and  Wood 
Waste  for  Power  Generation  and  Other 
Purposes  (88620  A).  John  B.  C.  Kershaw. 
Ills.  3500  w.  Engr— Aug.  9,  1918.  Serial, 
1st  paVt.  The  present  number  deals  with 
methods  of  utilizing  lignite. 

Wood  Fuel  (88554).  Albert  A.  Gary. 
1800  w.  Natl  Engr— Sept.,  1918.  Exam- 
ples of  successful  wood-burning  furnaces. 

Gage  Glass 

The  Boiler  Gage  Glass  (88977  N).  Wil- 
liam L.  DeEaufre.  Ills.  2200  w.  Am  Soc 
Nav  Engrs,  Jl— Aug.,  1918.  Explains  how 
to  determine  the  actual  weight  of  water 
contained  in  a  boiler  and  gives  the  proper 
corrections  to  be  applied. 

Induced  Draft 

European  Practice  in  the  Design  of  In- 
duced Draft  Plants  (88625).  Frank  C. 
Perkins.  Ills.  4000  w.  Pwr  House — 
Aug.,  1918.  Advantages  over  natural 
draft.  The  limitations,  the  various  sys- 
tems, etc. 

Low  Vacuum  " 

Diagnosing  and  Correcting  the  Causes 
of  Low  Vacuum  (88993).  Hartley  Le  H. 
Smith.  5000  w.  Elec  Ry  Jl— Sept.  21, 
1918.  Maintenance  of  surface  condensers 
and  auxiliaries  the  price  of  getting  good 
results  in  the  turbine  or  engine  room. 

Pressure  Losses 

Pressure  Losses  in  Steam  Plants 
(88801).  R.  S.  Havvley.  2000  w.  Pwr 
Pt  Eng — Sept.  15,  1918.  Causes  :  distinc- 
tion between  losses  due  to  throttling  and 
radiation. 

Scale 

Boiler-Tube  Scale ;  Its  Removal  with 
Kerosene  as  Practiced  at  the  Fuel-Oil 
Testing  Plant  (88974  N).  Albert  M. 
Penn.  Ills.  1500  w.  Am  Soc  Nav  Engrs, 
Jl — .\ug.,  1918.     Successful  method. 

Stokers 

Design  and  Construction  of  Mechanical 
Chain-grate  Stokers  (88995  A).  W.  H. 
Grantham.  Ills.  1800  w.  Mech  Wld— 
Aug.  30,  191S.  Serial,  ist  part.  Types 
and  their  operation. 

The  Stoker  of  the  Future  (89002). 
Joseph  Harrington.  1500  w.  Elec  Rey, 
Chi — Sept.  21,  1918.  Analysis  of  mechani- 
cal stoker  evolution  as  influenced  by  coal 
characteristics,  clinker,  efficiency  and  rate 
of  combustion. 

Superheated  Steam 

Superheated  Steam  .Accessories  (89071). 
2000  w.  Times  Engng  Supp — .\ug.,  1918. 
Piping,  valves,  joints,  best  materials  to 
use,  etc. 

.Advantages  of  High  Pressure  and  Su- 
perheat as  Affecting  Steam- Plant  Effi- 
ciency (8S556  A).  Eskil  Berg,  with  short 
discussion.  2500  w.  .A  S  M  E.  Jl — Sept., 
1918.  Discusses  possible  improvements, 
showing  that  best  results  come  from  com- 
bined use  of  high  pressure  and  superheat. 
only. 
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Tars 

The  Tars  Distilled  from  Bituminous 
Coal  in  Hand-Fired  Furnaces  (88871). 
S.  H.  KatE.  Ills.  13  pp.  U  S  Bur  Mines 
—Tech  paper  195.  Results  of  tests  deal- 
ing especially  with  the  liquid,  or  tar  part, 
at  ordinary  temperatures,  of  the  volatile 
nwtter  evolved  in  a  coal  fire. 
Turbines 

A  35.000  K\v,  Turbine  is  Wrecked  in 
Northwest  Station,  Chicago  (88585).  Ills. 
2000  w.  Power— Sept.  3,  1918.  Detailed 
description.  Failure  of  the  19-inch  wheel 
the  probable  cause. 

Modern  Steam  Turbines  (88623  .-\).  J. 
Humphrey.  Ills.  2700  w.  Ir  &  CI  Trds 
Re\ — Aug.  9,  igi8.  Describes  a  new  blad- 
ing system  which  removes  all  chance  of 
trouble  from  fine  radial  clearances.  Also 
principal  types  at  present  in  operation. 

TRANSPORTING  AND  CONVEYING 
Coal  Handling 

Handling     Roundhouse     Coal     (88670). 


ELECTRICAL  ENGINEERING 

Ills.  1800  w.  Power— Sept.  10,  1918.  A 
modern  coal-handling  system  of  belt  con- 
veyors. 

Conveying 

Driving  Power  Required  by  Conveyors 
of  Various  Types  (88891  B).  R.  F.  Muir- 
liead.  2500  w.  Cas  Eng  Mthly — Aug., 
1918,  Power  required  to  transport  mate- 
rial between  given  terminals  and  power 
consumption. 

The  Early  History  of  Conveying  by  Me- 
chanical Means  (88892  B).  G.  F.  Zimmer. 
Ills.  3000  w.  Cas  Eng  Mthly— Aug.,  1918. 
Serial,  ist  part.  Historical  aspect  of  con- 
tinuous handling  devices  for  bulk  material 
of  various  kinds. 

Conveyors 

Conveyor  at  the  Wellpark  Brewery, 
Glasgow  (88845  A).  G.  F.  Zimmer.  Ills. 
1500  w.  Engng— Aug.  16,  1918.  A  new 
departure  combining  the  push-bar  or  drag- 
link  conveyor  and  the  roller  runway. 
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Crane  Motors 

Bridge  Motors  for  Overhead  Traveling 
Cranes  (88915  N).  R.  H.  McLain.  9  pp. 
Assn  I  S  E  E— Sept.,  1918.  Rules  for  se- 
lecting the  proper  size  of  motor  and  gear 
ratio  for  bridge  motion. 

Haulage 

Heavy  Construction  Hauling  Practice 
Modified  by  War  Conditions  (88483  A). 
George  H.  Pride.  2000  w.  Eng  News-Rec 
—Aug.  29,  1918.  Practice  developed  in  the 
construction  of  cantonments. 

Material  Handling 

Efficiency  in  tlie  Handling  of  Railway 
Supplies  (S8640).  Charles  E.  Parks.  Ills. 
3500  w.  Ry  .Age— Sept.  6,  1918.  Serial, 
1st  part.  Methods  employed  by  the  Santa 
Fe  in  storing  and  handling  material. 

Unloading 

Portable  Pneumatic  Grain  Unloading 
Plant  (88614  A).  Ills.  1200  w.  Engr- 
Aug.  2,  1918.  Details  of  a  plant  recentlv 
tested  at  Ipswich. 
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COMMUNICATION 
Service  Charge 

Service  Connection  Charge  Ordered 
(88667).  2000  w.  Telephony — Sept.  7, 
1918.  Postmaster-General  orders  telephone 
companies  to  charge  for  installation  of 
telephones  for  new  subscribers  and  for 
moving  instruments. 
Telephony 

Compensation  for  Government  Control 
(88719  A).  F.  B.  MacKinnon.  4500  w. 
Tel  Engr — Sept.,  1918.  Statement  given 
to  the  press  at  midnight  July  31,  by  Post- 
master General  Burleson,  with  discussion 
of  the  problem  of  compensation  for  use  of 
the  properties. 

Costs  of  Special  Service  and  Plant 
(88529).  Ward  H.  Snook.  1200  w.  Tele- 
phony— Aug.  31,  1918.    Accounting  system. 

ELECTRO-CHEMISTRY 

Electrometallurgy 

Electric  Steel  Making   (88500  A).     Ar- 
thur  V.    Farr.      Ills.     2000   w.      Machy — 
Sept.,    1918.      Importance   and   growth    of 
this  industry. 
Nitrogen 

.\  La  Conquete  De  L'Azote  Atmospheri- 
que  {89066  B).  H.  M.  Nagant.  12000  w. 
Rev  Trimestrielle  Canadienne — Aug.,  1918. 
Sources  and  applications  of  nitrogen ;  its 
extraction  from  the  atmosphere. 
Organic  Waste 

Methods  for  Recovery  of  Useful  Prod- 
ucts (89073).  2100  w.  Times  Engng 
Supp — .Aug.,  1918.  Various  processes  for 
recovery  of  facts,  grease,  etc.,  from  gar- 
bage and  offal. 
Zinc 

La  IMetallurgie  filectrothermique  Du 
Zinc  (89080  B);  J.  Escard.  Ills.  4000  w. 
Genie  Civil — Aug.  17,  1918.  Serial,  ist 
part.  Zinc  smelting  in  the  electric  furnace. 
Advantages. 

ELECTRO-PHYSICS 
Magnetic  Pull 

.Magnetic  Pull  in  Electric  Machines 
<88r)OS  D).  E.  Rosenberg.  45  pp.  A  I 
E  E,  Pro — Sept.,  1918.  investigates  the 
occurrence  and  the  effect  of  unbalanced 
magnetic  pull  in  electric  machines  and  de- 
rives formulas  for  use  of  the  designer. 

Critical  Review  of  the  Bibliography  on 
Unbalanced  Magnetic  Pull  in  Dynamo- 
Electric  Machines  (88904  D).  Alexander 
Grav  and  J.  G.  Pertsch.  1200  w.  A  I  E 
E,  Pro— Sept.,  1918. 


Magnetic  Susceptibility 

See  same  heading  under  Measurement. 
Magnetism 

Terrestrial  Magnetism  in  Relation  to 
Mine  Surveying  (88881  N).  C.  Chree, 
with  discussion.  41  pp.  Instn  Min  Engrs, 
Trans — Aug.-Sept.,  1918.  Account  of  work 
in  progress  in  terrestrial  magnetism,  and 
information  being  accumulated. 
Radiations 

See   same  heading  under  Measurement. 
Resistances 

Graphical  Methods  for  Resistances  in 
Parallel  (89041  A).  W.  T.  Maccall.  1200 
w.  Elec  Rev — Sept.  6,  19x8.  Explains 
several  constructions. 

GENERATING  STATIONS 
Army  Requirements 

Electrical  Developments  for  American 
Army  (89003).  R.  K.  Tomlin,  Jr.  Ills. 
3000  w.  Elec  Wld— Sept.  21,  1918.  The 
requirements  of  the  .American  Expedi- 
tionary Forces  and  what  is  being  done  to 
meet  them. 
Cincinnati 

Cincinnati's  New  Generating  Station 
(88584).  Ills.  &  Plate.  4000  w.^  Power- 
Sept.  3.  1918.  Big  bulk  station  with  in- 
stalled capacity  of  50.000  kw.  in  two  units. 

Cincinnati's  New  lOO.ooo-Kilowatt  Pow- 
er Station  (88818).  Ills.  1800  w.  Elec 
Rev,  Chi — Sept.  14,  1918.  Serial,  ist  part. 
Details  of  layout  and  mechanical  equip- 
ment. 
Coal  Storage 

Coal  Storage  Svstems  for  Power  Plants 
(88803).     Ills.      1700   w.     Pwr   Pt   Eng^ 
Sept.  15,  1918.     General  methods  of  stor- 
ing and  reclaiming  coal. 
Earth  Connections 

Earthing       Power-Station       Equipment 

(89028).      P.    H.    Adams.     Ills.     2500   w 

Power— Sept.  24,  1918.    Discusses  the  earth 

connections  and  reasons  for  making  them. 

Hydro-Electric 

Hvdro-Electric  Power  in  Canterbury 
New  Zealand  (88894  A).  Ills.  2500  w' 
Elec  Rev— Aug.  30,  1918.  Particulars  re- 
garding the  development  of  power  from 
Lake  Coleridge. 

The  Great  Lake  Hydro-Electric  Devel- 
opment of  Tasmania  (88580).  Ludwig  W. 
Schmidt.  Ills.  1800  w.  Power — Sept.  3, 
1918.  Interesting  features  of  a  ioa,ooo-hp. 
development  undertaken  by  private  enter- 
prise and  completed  with  the  aid  of  the 
government  of  Tasmania. 
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Italy 

Future  Electric  Development  in  Italv 
(88624  A).  1300  w.  Ir  &  CI  Trds  Rev— 
Aug.  9,  1918.  From  an  article  by  E. 
Strachan  Morgan  in  the  Anglo-Italian 
Rev.  Past  accomplishments  and  future 
outlook. 

Ohio 

More  Energy  for  Mansfield  District 
(88800).  Ills.  2500  w.  Pwr  Pt  Eng— 
Sept.  15,  1918.  New  Melco,  0.,  plant  util- 
izes both  natural  gas  and  coal. 

Power 

Economic  Proportion  of  Hydro-electric 
and  Steam  Power  (88906  D).  Frank  G. 
Baum.  1000  w.  A  I  E  E,  Pro— Sept., 
1918.  A  new  method  of  determining  what 
proportion  of  generation  should  be  hydro- 
electric and  what  steam,  from  the  stand- 
point of  economics. 

Power  Control 

Discussion  on  "The  Control  of  Large 
Amounts  of  Power"  (89104  N).  13  pp 
Instn  E  E,  Jl— July,  1918.  Paper  by  E.  B. 
Wedmore  is  discussed. 

Rates 

.Attitude  of  Central  Stations  on  Rates 
(88648).  2000  w.  Elec  Wld— Sept.  7, 
1918.  Economic  changes  in  rate  making 
policies  and  practice  to  be  anticipated  as 
result  of  war. 

Cost  Versus  Value  of  Service  in  Rate 
Making— I  (88534)-  John  Bauer.  1500 
w.  Elec  W^ld— Aug.  31,  1918.  Serial,  ist 
part.  Discussion  of  fundamental  factors 
to  be  considered  in  public  utility  system. 

Substations 

.Automatically  Remote-Controlled  Syn- 
chronous -  Motor  -  Generator  Substation 
(88819).  A\'illiam  Thomas  Snyder.  Ills. 
800  w.  Elec  Rev,  Chi— Sept.  14,  1918. 
Relative  cost  of  automatic  and  manually- 
operated  substation  and  mode  of  operating 
a  station  of  looo-kw.  capacity. 

Remote  Controlled  Sub-Station  (88919 
N)  W.  T.  Snyder.  Ills.  7  PP-  Assn 
I  S  E  E— Sept.,  1918.  Detailed  descrip- 
tion of  a  type,  its  operation  and  cost. 

The  Outdoor  Substation  in  War  Service 
(89004).  E.  B.  Meyer.  Ills.  1800  w. 
Elec  Wld— Sept.  21,  igrS.  Its  use  has 
made  it  possible  to  meet  demands  and  con- 
serve material  and  labor. 

The  Standard  (Outdoor  Substation 
(.88683  A).  J.  T.  Bronson.  Ills.  3000  w 
Gen  Elec  Rev— Sept.,  1918.  Outlines  the 
requirements  of  outdoor  switching  appa- 
ratii';  and   the  types  of  equipment. 
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Turbine  Plant  .^  „   ,00         A^ 

New  Turbine  Plant  at  Hull  (8859/  A;. 

Ills     1500  w.    Elec'n— June  14,  iQio-    ^^- 

tailed  description  of  three-phase  supply  to 

augment  existing  system. 

Winona  ^  ^  \\':„ 

The  New  5000-Kilowatt  Station  at  \\  n- 
ona,  Minn.  (88533)-  "'s.  2000  ^v.  Elec 
Rev,  Chi-Aug.  31,  ipiS.  ^Mechanical  and 
electrical  features  of  Wisconsin  Ky.,  Ugnt 
and  Power  plant. 
GENERATORS  AND  MOTORS 


Alternators  .  ,    v    „ 

The  Behavior  of  AUernators  with  /Sero 
Power-Factor  Leading  Current  (8901&  A;. 
F  D  Newburv.  1500  w.  Elec  Jl— bept., 
1918.  Discusses  self-excitation,  and  re- 
lated matters. 
Balancing  ,oo„— 

The  Balancing  of  Heavy  Rotors  (bbg/a 
N)      M    W    Torbet.     Ills.    2500  w.     Am 
Soc  Nav  Engrs,  Jl-Aug.,  1918.    A  mathe- 
matical study. 
Commutators 

Calculation  of  Commutators  ot  A""- 
nating-Current  Machines  (88595  A).  M. 
Schenkel.  1600  w.  Elec'n— June  14,  191 8. 
Forrnulae  are  given  and  their  apphcation 
shown. 
Electrical  Apparatus  in    .  • 

Installation  and  Care  of  Large  Electri- 
cal Apparatus  for  Steel  Mills  (89011  Al. 
O  Needham.  4000  w.  Elec  Jl— Sept., 
1918.  Discusses  precautions  applying  par- 
ticularly to  the  larger  motors  and  their 
accessories.  .        .     ,    « 

The  Protection  of  Electrical  Apparatus 
(89013  A).  P.M.Lincoln.  3000  w.  Elec 
Ti_Sept.,  1918.  Various  methods  of  se- 
curing the  integrity  of  electrical  insula- 
tion. ^  .     . 

The  Use  of  Graphic  Instruments  in  Im- 
proving the  Operation  of  Electrical  Appa- 
ratus and  Reducing  Cost  of  Maintenance 
(8901S  A).  J.  H.  Overpeck.  2000  w. 
£lec  Jl— Sept..  1918.  Analysis  of  motor 
failures  and  method  of  studying  the  oper- 
ating cycle  by  means  of  graphic  instru- 
ments. 
Induction  Motors 

Control  of  Induction  Motors  (88647). 
C.  E.  Clewell.  Ills.  2000  w.  El£C  Wld— 
Sept.  7,  1918.  Fundamental  features  of 
induction-motor  starters,  details  of  types 
designed  to  cover  special  requirements 
during  the  starting  interval. 

High-Power  Factor  Induction  Motors 
(88820).  Marius  Latour.  Ills.  Sooo  w. 
Elec  Wld— Sept.  14,  1918.  Various  ar- 
rangements for  variable-speed  motors  that 
have  been  proposed  in  the  last  fifteen 
years,  with  particular  reference  to  French 
developments. 

Notes  on  the  Three-phase  Induction 
Motor  (88602  A).  L.  Pokes.  Ills.  350o 
w.  Colly  Gdn— Aug.  9,  1918.  Fundamen- 
tal principles  of  operation  and  construc- 
tional details. 
Insulation 

Methods  of  Insulating  A.  C.  Generator 
Coils  (88582).  H.  D.  Stephens.  Ills.  1000 
w.  Power— Sept.  3,  1918.  Characteristics 
and  merits  of  the  various  kinds  of  insu- 
lation and  methods  of  applying. 
Motor  Ratings 

Standardization  of  Ratings  of  Large 
Rolling  Mill  Motors  (88917  N).  K.  A. 
Paulv.  10  pp.  Assn  I  S  E  E— Sept.,  1918. 
The  advanta.ges  of  the  standardization  of 
the  name  or  rating  of  roll  motors,  and 
favoring  the  A.  I.  E.  E.  rating. 
Motor  Selection 

Applying  Engineering  Principles  Prop- 
erly in' Motor  Selection  (88994).  C.  W. 
Sq'uier.  Curves.  2200  w.  Elec  Ry  Jl— 
Sept.  21,  1918.  Shows  how  to  select  motor 
best  adapted  to  meet  given  requirement 
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How  to  Buv  Direct-Current  General 
Utility  Motors  '(88939  A).  A.  Brunt.  lU. 
2500  w.  Am  Mach— Sept.  19.  I9.i8.  Re- 
niarks  on  lack  of  judgment  in  writing  the 
specifications  for  direct-drive  work. 
Power  Factor 

The  Power  Factor  (88768  A  J.    2500  w. 
Colly  Gdn— Aug.  23,  1918.     Explams  how 
the  power  factor  arises. 
Synchronizing 

Synchronising  of  Alternators  (88599  A;. 
E  Styff.  Abstract  from  Electro.  Zeit. 
Ills.  1000  w.  Elec'n— Aug.  2,  1918.  Dis- 
cusses combinations  of  instruments,  lamps 
and  mode  of  connections. 
Synchronous  Motors  ,00  o  \ 

Synchronous  Motor  Action  (88489)  • 
Gordon  Fox.  Ills.  350O  w.  Pwr  Pt  Eng 
—Sept.  I,  1918.     Principles  of  operation. 

Ventilation  ^     ,      _ 

The  Ventilation  of  Turbo-Generators 
(89103  A).  J.  Humphrey.  Ills.  4000  w. 
Ir  &  CI  Trds  Rev— Sept.  6,  1918.  Im- 
portance of  clean  air  and  means  of  secur- 
ing it. 
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Floodlighting 

Simple  Methods  for  Solving  Hoodhght- 
ing  Problems  (88682  A).  H.  E.  Butler. 
Ills.  1200  w.  Gen  Elec  Rev— Sept.,  1918. 
Methods  and  their  application  to  both 
high-intensity  and  low-intensity  illumina- 
tion. 
Incandescent  Lamps 

Lamp  Policv  of  the  Fuel  Administration 
(88650).  4000  w.  Elec  Wld— Sept.  7. 
1918.  Bv  eliminating  inefficient  types  of 
incandescent  lamps  the  U.  S.  Fuel  Admin- 
istration expects  to  save  more  than  1,000,- 
000  tons  of  coal  a  year. 
Industrial  Lighting 

Industrial  Illumination  (88886  B). 
15  pp.    Cas  Eng  Mthly— Aug.,  1918. 
ond   of   a   series   of  articles   dealing 
practical  welfare  work  and  the  question  of 
eliminating  dangers.     Discusses  both  nat- 
ural   and    artificial    lighting    from    these 
points  of  view. 

How  Lighting  Interests  Can  Best  Serve 
the  Nation  (88697).  F.  H.  Bernhard. 
Ills.  2500  w.  Elec  Rev,  Chi— Sept.  7, 
1918.    Needs  of  industrial  lighting. 

Some   Important    Phases   of   Industrial 
Lighting  (88698).    W.  T.  Blackwell.    Ills. 
2000   w.     Elec    Rev,    Chi— Sept.    7,    19 18. 
Features  of  factory  lighting. 
Lighting  Code 

New  Industrial  Lighting  Code  for  Wis- 
consin (88^36).  John  A.  Hoeveler.  Ills. 
2500  w.  Elec  Wld— Aug.  31,  1918.  New 
rules  define  terms  used  and  provide  for 
definite  values  of  illumination  and  glare. 
Lighting  Units 

Selection    of    Lighting    Units    (89008). 
Davis  H.  Tuck.    Ills.     1500  w.    Elec  Wld 
—Sept.     21.     1918.       Principles     outlined. 
Efficiency  of  reflectors. 
Light  Treatment 

The  Relation  of  Light  to  Health  (88828 
A).  Charles  E.  de  M.  Sajous.  4500  w. 
E  Cb  Phila,  Jl— Sept..  1918.  Possibilities 
for  the  development  of  the  applications  of 
light  for  the  preservation  of  help  and  care 
of  disease. 
Localized  Lighting 

On  Preferred  Proportions  in  Combining 
General  and  Localized  Lighting  (88722 
C).  F.  C.  Caldwell  and  W.  M.  Holmes, 
with  discussions.  Ills.  20  pp.  Ill  Eng 
Soc,  Trans— Aug.  30,  1918.  Report  of 
test,  stating  conditions  and  results. 
Motion  Pictures 

Les  Projections  Cinematographiques 
(89082  B).  lis.  2600  w.  Genie  Civil — 
.Vug.  24,  1918.  Incandescent  lamps  for  mo- 
tion picture  projection 


Radio-activity 

On  the  Luminescence  Due  to  Radio- 
activity (88902  B).  Enoch  Karrer  and  D. 
H.  Kabakjian.  Ills.  24  pp.  Fkn  Inst,  Jl 
Sept.,  1918.  Characteristics  of  self- 
luminous  materials. 

MEASUREMENT 

Balancing 

Methods  of  Balancing  Rotors  (89014 
A).  C.  C.  Brinton.  Ills.  2000  w.  Elec 
Jl— Sept.,  1918.  Considers  static  balance 
and  dynamic  or  running  balance. 

Dynamic  Balancing  of  Rotating  Sections 
(88535).  Cecil  Hering.  1800  w.  Elec 
Wld — Aug.  31,  1918.  Rational  unit  for 
expressing  and  measuring  the  tolerance 
allowed. 
Harmonic  Analysis 

Application  of  Harmonic  Analysis  to  the 
Theory  of  Synchronous  Machines  (88907 
D).  Waldo  V.  Lyon.  37  pp.  A  I  E  EV 
Pro — Sept.,  1918.  Shows  the  presence  of 
harmonics  in  the  current  and  voltage  and 
in  the  distribution  of  the  airgap  flux. 
Methods  for  determining  effects,  applying 
to  a  number  of  cases. 
Magnetic  Susceptibility 

La  Susceptibilidad  Magnetica  Del  Bis- 
muto  Y  Del  Antimonio  (89059  D).  H. 
Isnardi.  Ills.  4500  w.  Universidad  Na- 
cioiial  De  La  Plata— Dec,  1917.  Magnetic 
reluctance  of  bismuth  and  antimony. 
Meter  Testing 

The  Percentage  Error  (89042  A).    T.  T. 
Bullen.    1000  w.     Elec  Rev— Sept.  6,  1918. 
Ways  of  working  and  writing  results  of 
meter  tests. 
Mica 

On  the  Temperature  Variation  of  the 
Electrical  Conductivity  of  Mica  (885^ 
A).  H.  H.  Poole.  Abstract  of  an  article 
in  F/!!7.  Mag.  Ills.  1500  w.  Elec'n— June 
14,  1918.  Experimental  investigations  and 
results. 
Photometry 

An  Integrating  Hemisphere  (88723  C). 
F.  A.  Benford,  Jr.  Ills.  28  pp.  Ill  Eng 
Soc,  Trans — Aug.  30,  1918.  Shows  that 
the  hemisphere  has  certain  theoretical  ad- 
vantages. 
Pyrometers 

See   same  heading   under   Mechanical 
ExGixEERiNG,  Measurement. 
Radiations 

Spectroradiometric  Investigation  of  the 
Transmission  of  Various  Substances- 
(88713).  W.  W.  Coblentz,  W.  B.  Emer- 
son, and  M.  B.  Long.  24  pp.  U  S  Bur 
Stds,  Sci  paper  325— Aug.  8,  1918.  Data 
on  spectral  transmission  of  radiant  energy. 
Transformers 

See   Test   Ring   Method,   under  Trans- 
formers. 


To  avoid  error,  please  order  by  title  and  number 


POWER  APPLICATIONS 

Cranes 

Rules    for    Safe   Operation   of   Electric 
Cranes  (88912  N).    7  pp.    Assn  I  S  E  E— 
Sept.,   1918.     Code  of  rules  presented  by 
the  Safety  Committee. 
Drainage 

Electrische  polderbemaling  (89056  B). 
A.  W.  C.  Dwars.  Ills.  9800  w.  Inge- 
nieur — July  27,  1918.  Electric  pumping 
for  drained  lands  in  Holland.  Kinds  of 
pumps  used. 
Electroculture 

Notes  on  Electroculture  (88596  .A\   Ing- 
var  Jorgensen.     3000  w.     Elec'n — June  14, 
1918.     Deals  with  the  branch  of  electro- 
culture from  an  overhead  network. 
Fire  Alarms 

Some  Notes  on  Public  Fire-AIarm  Sys- 
tems (S8838  A).  G.  W.  Stubbings.  1500 
w.  Elec  Rev — Aug.  23,  1918.  Mode  of 
action  of  the  usual  system  with  technical 
details. 
only. 
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Mill  Drive 

Electrically  Driven  Mills  (.88918  N).  J. 
T.  Sturdevant.  Ills.  5  pp.  Am  Ir  &  St 
Elec  Engrs— Sept.,  1918.  Shows  the  lay- 
out, equipment,  power  consumption,  ton- 
nages, and  capacities  of  eleven  installations 
atlhe  Lehigh  plant  of  the  Bethlehem  Steel 
Co. 
Mill  Electrification 

Electriticntion  of  Steam  Driven  Three- 
High  Merchant  Mill  at  the  Frodingham 
Iron  and  Steel  Works  (88600  A).  Ills. 
1800  w.  Elec'n— Aug.  2,  1918.  Problems 
solved  with  details  of  the  work. 
Mine  Pumps 

Oerlikon  Three- Phase,  Low-Speed, 
Variable-Speed  Motors  with  Large  Fly- 
wheel Effect,  for  Direct  Coupling  to  Mine 
Ram  Pumps  (88841  A).  Ills.  1200  w. 
Elec'n— Aug.  23,  1918.  Serial,  ist  part. 
Characteristics  of  plant  at  the  Dolcoath 
mines. 
Printing  Presses 

Electricallv-Driven  Printing  Presses 
(88852  A).  Ills.  2500  w.  Engr— Aug. 
16,  1918.  Particulars  regarding  a  series 
of  electric  motors  recently  installed  in 
Edinburgh. 
Welding 

Electric  Arc  Welding  (88908  D).  A.  M. 
Candy.  Ills.  12  pp  .-X  I  E  E,  Pro — Sept., 
1918.     Methods  and  applications. 

Bibliography  of  Electric  Welding  (S86S4 
A).  William  F.  Jacob.  2500  w.  Gen  Elec 
Rev — Sept.,  igiS.  Progress  in  the  art;  its 
application  to  shipbuilding. 

Electric  Arc  Welding  (88945  N).  H.  L. 
Unland,  with  discussion.  Ills.  3;}  pp. 
Assn  I  S  E  E — June,  1918.  Its  develop- 
ment and  applications. 


TRANSFORMERS 

Test  Ring  Method 

Current  Transformer  Ratio  and  Phase 
Error  by  Test  Ring  Method  (88909  D). 
H.  S.  Baker.  Ills.  2500  w.  A  I  E  E,  Pro 
— Sept.,  1918.  Detailed  description  of  ap- 
paratus and  method  of  testing. 

TRANSMISSION     AND     DISTRIBU- 
TION 
Belgium 

La  Reconstitution  De  La  Belgique 
(89079  B).  J.  Carlier.  3000  w.  Genie 
Civil — Aug.  10,  1918.  Plan  to  coordinate 
and  centralize  entire  output  of  electric  cen- 
tral stations. 
Cables 

Detective  and  Protective  Devices  for 
Electric  Cables  (S8619  A).  Ills.  700  w. 
Engr — Aug.  9,  1918.  Describes  a  test 
sheath  cable  and  a  special  "protective"  sys- 
tem devised  which  is  a  combination  of 
leakage  and  core  balance  protection,  com- 
bined with  detective  arrangements  and 
alarm  devices. 
Circuit  Breakers 

High-speed  Circuit  Breakers  for  Chi- 
cago, Milwaukee  &  St.  Paul  Electrifica- 
tion (88680  A).  C.  H.  Hill.  1000  w. 
Gen  Elec  Rev — Sept.,  1918.  Details  of 
construction  of  unusual  equipment. 
Conductors 

Investigation  of  Heating  of  Conductors 
(88821).  Henry  C.  Horstman  and  Victor 
Tousley.  800  w.  Elec  Wld— Sept.  14, 
1918.  Serial,  ist  part.  Evidence  indicates 
that  rating  should  be  modified  to  permit 
use  of  smaller  conductors  where  the  load 
is  intermittent. 


Conduits 

A    Few    Facts   About   Conduit   Fishing 
(.88531).     Terrell    Croft.     Ills.      1000   w. 
Elec  Rev,  Chi— Aug.  24,  1918.     Serial,  ist 
part.    Discusses  methods  and  equipment 
Electrical  Supply 

Some  Transient  Phenomena  in  Elec- 
trical Supply  Systems  (89049  N).  E.  W. 
Marchant,  with  bibliography  and  discus- 
sions. 28  pp.  Instn  E  E,  JI— July,  1918. 
Gives  oscillograms,  explaining  results,  etc. 
Fuses 

The  Development  of  2,500-Volt  Fuses 
(88646).  Robert  Charles  Cole.  2200  w. 
Elec  Wld— Sept.  7,  1918.  Experimental 
investigations  leading  to  the  development 
of  a  fuse  for  high-power  short  circuits. 
High-Tension  Lines 

Charging  Currents  and  Earthing  De- 
vices in  Transmission  Lines  (88839  A). 
H.  Behrend.  Abstract  of  an  article  in 
Elcktro.  Zeit.  Diagrams.  2000  w.  Elec'n 
— July  12,  1918.  Special  protective  devices. 
Insulation 

Pin  or  Arm  Insulation  Not  Sufficient 
(88537).  Ills.  2200  w.  Elec  Wld— Aug. 
31,  1918.  Placing  dependence  on  it  on 
high-voltage  lines,  especially  where  sub- 
jected to  salt  air,  may  cause  charring  due 
to  leakage.  Some  remedies  suggested. 
Power  Factor 

Improving  Power-Factor  by  Static  Con- 
denser    (88532).      Also     editorial.      Ills. 
3000   w.     Elec   Rev,   Chi — .•\ug.   31,   1918. 
.Application  of  the  static  condenser. 
Synchronous  Condensers 

Improving  Power  Factor  and  Voltage 
Regulation  (88822).  J.  T.  Peyton.  Ills. 
1500  w.  Elec  Wld — Sept.  14,  1918-  By 
using  synchronous  condensers  Pennsyl- 
vania Co.  has  met  increased  demands. 


BRIDGES 

Flat  Slab 

The  Advantages  of  Flat-Slab  Construc- 
tion  for  Bridges    (88506).     A.   B.   Cohen. 
Ills.    2200  w.    Eng  k  Con— .\ug.  2$^.  1918. 
Statement   of   advantages ;   examples. 
France 

Bridge  at  Lvons  Named  in  Honor  of 
President  Wilson  (88481  .\).  Ills.  700  w. 
Eng  Xews-Rec— -Aug.  29,  1918.  ."^rch 
structure  with  twin  masonry  ribs  carrying 
reinforced-concrete  floor  peculiar  to 
French  design. 
Hell  Gate 

The  Hell  Gate  Arch  Bridge  and  Ap- 
proaches of  the  New  York  Connecting 
Railroad  Over  the  East  River  in  New 
York  City  (88731  D).  3000  w.  .A  S  C  E. 
Pro — .Aug.,  1918.  Continued  discussion  of 
the  paper  by  O.  H.  .Ammann. 

Stress  Measurements  on  the  Hell  Gate 
Arch  Bridge  (88732  D).    30  pp.    A  S  C  E, 
Pro — .Aug.,  1918.    Continued  (discussion  of 
D.  B.  Steinman's  paper. 
Kettle  Rapids 

Nelson  River  Crossed  by  Hudson  Bay 
Railway  on  Large  Continuous-Truss 
Bridge  (88478  .A).  Ills.  3000  w.  Eng 
News-Rec— -Aug.  29,  1918.  Cantilever 
erection  of  400-ft.  span  made  necessary. 
Poughkeepsie 

Strengthening  Poughkeepsie  Bridge  Su- 
perstructure  C88811).     Ills.     2500  w.     Ry 
Age— Sept.  13.  1918.    Gauntlet  track  oper- 
ation will  permit  heavier  loading. 
Skew  Bridges 

Skew  Subway  Bridges  Require  Special 
Design  (88959  .A).  Ills.  1000  w.  Eng 
News-Rec — Sept.  19,  1918.  Details  of  re- 
inforced concrete  structures  on  track-ele- 
vation work  in  Chicago. 


Steel  Arch 

The  Economics  of  Steel  .Arch  Bridges 
(88737  D).    Ills.    27  PP-    ASCE,  Pro— 
.Aug.,  1918.    Continued  discussion  of  J.  .A. 
L.  \\'addeirs  paper. 
Viaducts 

Renewing  the  Moorabool  Viaduct 
(88835  NV  .A.  Goudy.  Ills.  1000  w. 
Comwh  Engr— -Aug.,  1918.  .A  great  un- 
dertaking by  the  Victorian   Rys. 

CONSTRUCTION 

Army  Depot 

.Army  Intermediate  Depot  in  France 
Problem  in  Getting  Labor  and  Supplies 
(88778  .A).  Robert  K.  Tomlin,  Jr.  Ills. 
2500  w.  Eng  Xews-Rec— Sept.  12.  1918. 
Project  covers  site  six  miles  long.  Types 
of  warehouses  being  built. 

Cantonments 

Recreation  Buildings  for  Officers  and 
Men  at  the  National  .Armv  Cantonments 
(88541  B1.  Ills.  2200  w.  -Arch  For— 
.Aug..  1918.    Detailed  descriptions. 

Chimneys 

Graphic  Method  of  Chimney  Design 
(88586).  H.  ]M.  Brayton.  Ills.  1000  w. 
Power— Sept.  3,  1918.  Method  of  design- 
ing without  calculations  by  combining  long 
and   complicated   formulae. 

Columns 

Discussion  on  Final  Report  of  the  Spe- 
cial Committee  on  Steel  Columns  and 
Struts  (88739  L)).  20  pp.  .A  S  C  E.  Pro— 
.Aug..  1918.    Continued  from  .April  issue. 

Concrete  Pit 

Concrete  Lined  Pit  Built  Without  Shift- 
ing Bracing  (&S783  .A).  H.  D.  Loring. 
Ills.  1200  w.  Eng  News-Rec — Sept.  12, 
IQ18.  Work  at  Carthage,  O.  Construction 
~pecd  increased  by  sacrificing  salvage  of 
-heeting. 
To  avoid  error,  please  order  by  title  and  number 


Contracts 

Cost-Plus    Contracts     (88505).      P.     B. 
Glasco.     1200  w.     Eng  &.  Con — Aug.  28, 
1918.    The  advantages  of  the  system. 
Housing 

Engineering  Possibilities  of  Circular 
Housing  Plan  (88524).  G.  J.  Lamb.  Ills. 
I2DO  w.  Can  Engr — .Aug.  29,  1918.  Ad- 
vantages include  economy  of  fuel,  more 
sunlight,  better  surroundings,  etc. 
Mining  Towns 

Fireco — A  New  Mining  Town  in  West 
Virginia  (88788).    Ills.    3800  w.    CI  Age- 
Sept.   12,   1918.     Town  planned  for  social 
and  physical  welfare. 
Partitions 

Practical  Points  in  the  Design  and  Con- 
struction of  Partitions  (88509).  H.  L. 
Barraclough.  From  paper  before  Con- 
crete Inst.,  London.  1500  w.  Eng  &  Con 
— .Aug.  28,  1918.  Information  concerning 
partition  slabs  and  their  erection. 
Scaffolds 

Safe  Construction  of  Scaffolds  and 
Falsework  (88934).  T.  F.  Foltz.  Ab- 
stract of  paper  before  the  Nat.  Safety 
Council.  35(X)  w.  Eng  &  Con — Sept.  18, 
1918.  Directions  for  various  types  of 
scaffolds  and  the  general  requirements. 
Shafts 

Drop  Shafts  Sunk  Through  Buried  Tree 
Trunks  by  Dredging  (88779  A).  Ills. 
1600  w.'  Eng  News-Rec— Sept.  12,  1918. 
Unusual  work  in  connection  with  founda- 
tions for  power  station  in  Kansas  City. 
Tunnels 

Connecting  Subway  Tunnel  Tubes  in 
Quicksand  (88849  A).  Ills.  From  N.  Y. 
Contracting.  1500  w.  Engng^Aug.  16, 
1018.  Details  of  interesting  work  in 
Brooklyn  in  Section  3,  route  48,  of  the 
X'.  Y.  subway  system. 
only. 
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IRRIGATION   AND   RECLAMATION 

Run-off 

Peak  Run-off  Data  on  Restricted  Dry- 
Wash  Channel  (88957  A).  Ills.  1000  w. 
Eng  News-Rec— Sept.  19,  ip'S.  Records 
taken  at  Lytle  Creek,  California,  in  Jan., 

MATERIALS     OF    CONSTRUCTION 

Brick 

Brick  Used  as  a  Means  ot  Interior  Dec- 
oration (88542  Bj.  H.  B.  Russell.  lis. 
1200  w.  Arch  For— Aug.,  1918.  Details 
of  the  city  house  of  E.  H.  Noyes,  Boston. 

The  Manufacture  of  Silica  Brick  (88771 
D)  H.  Le  Chatelier  and  B.  Bogitch.  Ills. 
28  pp.  A  I  M  E,  Bui— Sept.,  1918.  Meth- 
ods of  investigation  of  the  conditions  for 
the  manufacture  of  high-grade  brick. 
Building  Stones 

Report  on  the  Building  and  Ornamental 
Stones  of  Canada  (88708  N).  William  A. 
Parks.  Ills.  225  pp.  Can  Dept  Mines— 
No.  452.  Account  of  the  stones  occurring 
in  British  Columbia. 

Burma 

The  Material  Resources  of  Burma 
(89000  N).  Harvey  Adamson.  Map.  39 
pp.  Imp  Inst,  Bui— Jan.-March,  1918.  In- 
formation showing  Burma  to  be  a  land  of 
rich  resources. 

Concrete 

Chemistry  of  Concrete  (8S664).  .A-rch. 
Blackie.  Read  before  the  Engng.  Inst,  of 
Canada.  2500  w.  Can  Engr — Sept.  5, 
1918.     Causes  of  disintegration. 

Concrete  in  Alkali  Soil  at  Saskatoon 
(88661).  H.  McI.  Weir.  Read  before 
Engng.  Inst,  of  Canada.  2000  w.  Can 
Engr — Sept.  5,  1918.  Damage  to  structures 
caused  supposedly  by  the  action  of  alkali. 
Discussion  on  Final  Report  of  the  Spe- 
cial Committee  on  Concrete  and  Rein- 
forced Concrete  (88740  D).  7  pp.  AS 
C  E,  Pro— Aug.,  1918.  Continued  from 
Feb.  issue. 

Weighing  Concrete  Materials  Saved  Ce- 
ment on  Three  Big  Dams  (88479  A).  H. 
H.  Hunt.  Ills.  2000  w.  Eng  News-Rec — 
Aug.  29,  1918.  Proportioning  by  weight 
gave  better  concrete  with  less  cement  and 
without  loss  of  speed. 

Inspection 

Outline  of  Methods  of  Inspection  of 
Materials  for  Subway  and  Elevated  Lines 
in  New  York  City  (88970  B).  George  L. 
Lucas.  5000  w.  Mun  Engrs,  Jl — May- 
June,  1918.     Methods,  quantities,  cost,  etc. 

Paint 

Selecting  an  Economic  Paint  (88507). 
Robert  Job.  1500  w.  Eng  &  Con — Aug. 
28,  1918.  From  a  lecture  at  McGill  Univ. 
Influence  of  size  of  pigment  particles; 
paint  specifications  and  testing. 

Reinforced  Concrete 

Reinforced  Concrete  versus  Salt,  Brine 
and  Sea-Water  (88946  N).  Henry  Jer- 
main  Maude  Creighton.  4400  w.  Far- 
aday Soc — July  23,  1918.  Deals  chiefly 
with  the  corrosion  of  iron  reinforcements 
of  concrete  due  to  the  action  of  brine. 

Sands 

Progress  Report  of  Committee  on  Me- 
chanical Analysis  of  Sands  (88932  N").  10 
pp.    Am  W-Wks  Assn,  Jl— Sept.,  1918. 

Wood 

The  Afforestation  Question  in  Britain 
(89061  A).  E.  P.  Stebbing.  iioo  w.  Na- 
ture— Aug.  IS,  1918.  Britain's  timber  sup- 
ply and  its  use  in  war.    Tree  planting. 

MEASUREMENT 
Beams 

The  Design  of  Offset  Beams  (88688  A). 
Victor  M.  Summa.  Ills.  1000  w.  Ry 
Mech  Engr — Sept.,  1918.  Discusses  proper 
methods. 


Beam  Stresses 

Distribution  of  Internal  Work  in  Beams 
and  Slabs  (88578  A).  Henry  T.  Eddy. 
1600  w.  Eng  News-Rec — Sept.  5,  1918. 
Difference  in  amounts  of  energy  stored 
in  steel  indicates  dissimilarity  in  structural 
functions  of  concrete. 

Bridge  Maps 

Method  of  Numbering  County  Bridges 
and  Making  Bridge  and  Drainage  Map 
(88508).  J.  C.  McLean.  1000  w.  Eng  & 
Con— Aug.  28,  1918.    Outline  of  methods. 

Earth  Pressure 

Computing  the  Lateral  Pressure  of  Sat- 
urated Earth  (88574  A).  A.  G.  Husted. 
Ills.  1500  w.  Eng  News-Rec — Sept.  S, 
1918.  Proposed  method  takes  account  of 
separation  of  hydrostatic  from  earth  pres- 
sure, but  allows  full  hydrostatic  pressure. 

Mine  Surveys 

The  Magnetic  Meridian  and  the  Orien- 
tation of  Mine  Surveys  (88603  A).  W. 
B.  H.  Lockerbie.  3000  w.  Colly  Gdn — 
Aug.  9,  1918.  Shows  that  very  precise  ori- 
entation can  be  made  by  means  of  the 
magnetic  needle. 

Navigation 

The  Search  for  Instrumental  Means  to 
Enable  Navigators  to  Observe  the  Alti- 
tude of  a  Celestial  Bodv  When  the  Hori- 
zon is  Not  Visible  (88725  A).  G.  W.  Lit- 
tlehales.  Ills.  2500  w.  U  S  Nav  Inst, 
Pro — Aug.,  1918.  Describes  methods  and 
instruments  invented. 

Structures 

Structural  Engineering  (88609  A).  1800 
w.  Engng — Aug.  9,  1918.  Editorial  re- 
view of  a  paper  by  M.  Charles  Rabut,  in 
Ri'i'.  Gen.  dcs  Sci.  criticizing  methods 
adopted  for  determining  stresses. 

Surveying 

Problems  in  City  Surveying  (88986). 
William  W.  Perrie,  with  discussion.  Ills. 
2000  w.  Can  Engr — Sept.  19,  1918.  Read 
before  Ontario  Land  Surveyors  Assn. 
Classes  of  surveys.  Differences  of  opin- 
ions. 

Stadia  Surveys  in  the  West  (88527). 
G.  C.  Cowper.  3500  w.  Can  Engr — Aug. 
29,  1918.  Water  areas  on  the  prairies, 
their  classification,  calculation,  etc. 

Calculo  Del  Error  En  Area  Cometido  Al 
Medir  LIna  Finca  (89058  A).  J.  M.  Logo- 
masino.  Ills.  1900  w.  Rev  Soc  Cubana 
de  Ingenieros — Aug.,  1918.  Calculation 
of  errors  in  determining  area  of  land. 

Weirs 

Verification  of  the  Bazine  Weir  Form- 
ula by  Hydro-Chemical  Gaugings  (88736 
D).  2500  w.  A  S  C  E,  Pro— Aug.,  1918. 
Continued  discussion  of  paper  by  Floyd 
A.  Nagler.  Jr. 

Well  Tests 

Piezometers  and  Current  Meters  Used 
to  Test  Wells  (88484  A).  R.  D.  Klise.  Ills. 
1200  w.  Eng  News-Rec — Aug.  29.  191&. 
Flow  records  obtained  and  leaky  casings 
located  as  part  of  water  conservation 
work. 

MUNICIPAL 

City  Planning 

City  Planning  for  Small  Municipalities 
(8S988).  A.  Pearsons  Hoover.  Abstract- 
ed from  address  before  City  Managers' 
Assn.  1300  w.  Can  Engr — Sept.  19,  1918. 
Points  of  special  importance. 

The  St.  Louis  Zone  Plan  (88878  A). 
Harland  Bartholomew.  Ills.  27  pp.  E  Cb 
St  L,  Jl— July-Aug.,  1918.  Explanation  of 
the  building  zone  plan  providing  for  three 
types  of  districts — height,  area,  and  uses. 
Pumping  Stations 

Electrically  Operating  Sewage  Pumping 
Stations  of  Waterloo,   la.    (88744).     2000 
w.     Eng  &  Con — Sept.  11.  1918.     .\bstract 
of  a  paper  by  G.  H.  Kilpatrick. 
To  avoid  error,  please  order  by  title  and  number 


Sewage  Disposal 

Design  and  Operation  of  Sewage  Treat- 
ment Plants  with  Special  Reference  to 
Minnesota  Conditions  (88742).  H.  A. 
Whittaker.  1800  w.  Eng  &  Con — Sept. 
II,  1918.  From  report  of  Minn.  State 
Board  of  Health. 

Sewage  Disposal  (88662).  Edward 
Willco.x.  Abstract  from  presidential  ad- 
dress to  the  British  Assn.  of  Mgrs.  of 
Sewage  Disposal  Works.  2500  w.  Can 
Engr— Sept.  5,  1918.  Camp  sewage,  fer- 
tilizers, design  of  plants,  etc. 

Sewage  Treatment  Policies  as  Influ- 
enced by  War  Time  Conditions  (88762 
A).  George  W.  Fuller.  2000  w.  Mun 
Eng — Sept.,  1918.  Where  investments  in 
sanitary  works  will  do  the  most  good. 
Uruguay 

Americans  Build  Sewer  and  Water  Sys- 
tems for  Three  Uruguayan  Cities  (88482 
A).  Albert  A.  Northrop.  Ills.  1600  w. 
Eng  News-Rec — Aug.  29,  1918.  Work  re- 
quiring five  shiploads  of  materials,  7,000 
miles  from  the  base  of  supplies  completed 
a  year  ahead  of  time. 

Construction  of  Water  and  Sewerage 
Systems  for  the  Cities  of  Salto,  Paysandu 
and  Mercedes,  Republic  of  Uruguay,  South 
America  (88755  A).  G.  E.  Hines.  Ills. 
5000  w.  Mun  Eng — Sept.,  1918.  Munici- 
pal   improvements   costing   $5,000,000. 

ROADS  AND  PAVEMENTS 

Concrete 

Some  Design  and  Construction  Features 
of  Concrete  Roads  (88759  A).  A.  N. 
Johnson.  2500  w.  Mun  Eng — Sept.,  1918. 
Discusses  width  and  thickness  of  pave- 
ment and  other  construction  features. 
Construction 

Mechanical  Material  Handling  System 
Reduces  Labor  and  Hauling  Costs  and 
Eliminates  Waste  in  Construction  of  Mich- 
igan Road  (88628).  Ills.  700  w.  Eng  & 
Con — Sept.  4,  1918.  Advantages  of  com- 
plete mechanical  system  for  handling. 
Financing 

Financing  Road  Improvements  (88528). 
Archibald     McGillivray.      2000    w.      Can 
Engr — Aug.  29,  1918.     Explains  the  Mani- 
toba policy. 
Highways 

Notes  on  Highway  Design  (88629).  J. 
L.  Harrison.  2000  w.  Eng  &  Con — Sept. 
4,  1918.     Points  to  be  considered. 

Planning  a  Svstem  of  Rural  Highwavs 
(88660").  W.  M.  Stewart.  2000  w.  Can 
Engr — Sept.  5,  1918.  Classification  accord- 
ing to  traffic. 

Policy  and  Procedure  of  U.  S.  Highways 
Council  During  the  War  (88756  A).  1200 
w.  Mun  Eng — Sept.,  191S.  Announce- 
ment of  policy  effective  Sept.  10,  1918. 

Work  of  the  Flighway  Industries  Asso- 
ciation and  Necessity  for  Closer  Cooper- 
ation Between  Federal,  State  and  Countv 
Road  Authorities  (88758  A).  H.  G.  Shir- 
ley. .Address  at  N.  C.  Good  Roads  Assn. 
1800  w.  Mun  Eng — Sept..  1918.  The  aims 
and  objects. 
Intersections 

Proper  Radius  for  Turns  at  Intersec- 
tion of  Highways  (88956  A").  G.  S.  Eaton. 
Ills.  1000  w.  Eng  News-Rec — Sept.  19. 
1918.  Permissible  banking  has  small 
effect.  Problem  discussed. 
Pavements 

Build  Permanent  Pave'ments  at  New 
Aeronautical  Station  (88575  A).  Samuel 
H.  Lea.  Ills.  1500  w.  Eng  News-Rec— 
Sept.  5,  1918.  Roadways  of  concrete  at 
Langley  Field. 

Present  Need  of  Correct  Interpretation 
of  Pavement  Behavior  Under  Constantly 
Increasing  Traffic  Requirements  (88757 
A).  Maurice  B.  Greenough.  Ills.  1000 
w.  Mun  Eng — Sept.,  1918.  Types,  etc. 
only. 
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Road  Materials 

Typical  Specifications  for  Xon-Bitumin- 
oii?  Road  Materials  (88721  X).  Prevost 
Hubbard  and  Frank  H.  Jackson,  Jr.  38 
pp.  U  S  Dcpt  Agri,  Bui  704 — Aug.  30, 
1918.  Typical  specifications  used  in  the 
construction  and  maintenance  of  various 
types  of  highways. 

Road  Work 

Road  Work  in  :Manitoba  (88989).  M. 
A.  Lyons.  Read  before  Eng.  Inst,  of 
Canada.  2200  \v.  Can  Engr — Sept.  19, 
1918.  Methods  of  construction  and  main- 
tenance. 

Saskatchewan 

Financing  Road  Work  in  Saskatchewan 
(88525).  H.  S.  Carpenter.  2000  w.  Can 
Engr — Aug.  29,  1918.  System  for  admin- 
istering highway  expenditures. 

Truck  Roads 

Few  Grades  Over  5%  on  New  Jersey 
Truck  Roads  (88549  A).  Map  &  Ills.  800 
w.  Com  Vhle — Sept.  i,  1918.  New  Jersey 
plans  655  miles  of  real  truck  roads  with 
20-ton  bridges. 

WATER  SUPPLY 
Artesian  Supply 

History  of  the  Artesian   Supply  at  Sa- 
vannah, Georgia  (88924  X).  E.  R.  Conant. 
10  pp.     Am  W-Wks  Assn,  Jl — Sept.,  1918. 
History,  geological  data,  etc. 
Bacterial  Removal 

A  Preliminary  Analysis  of  the  Degree 
and  Xature  of  Bacterial  Removal  in  Fil- 
tration Plants  (88926  N).  Abel  Wolman. 
2000  w.  Am  W-Wks  Assn.  Jl— Sept.. 
1918.  Certain  basic  characteristics  of 
rapid  sand  filtration. 
California 

Construction  of  Collection  and  Trans- 
mission Svstem  for  Marin  Municipal 
Water  District  (89024  A).  Ills.  &  Map. 
3500  w.  West  Eng — Sept.,  191S.  Detailed 
description  of  this  work  just  north  of  San 
Francisco. 
Camps 

\Vater  Supply  and  Sanitation  at  Gov- 
ernment Camps  and  Shipyards  (88921  N). 
Samuel  A.  Greeley.  1000  w.  Am  W-Wks 
Assn,  Jl — Sept.,  1918.  The  objects  of  the 
work  and  methods  explained. 
Cantonments 

Sanitary  Aspect  of  the  Water  Supplies 
at  the  Army  Cantonments  (88922  N). 
James  T.  B.  Bowles.  1200  w.  Am  W- 
Wks  Assn,  Jl— Sept.,  1918.  The  devel- 
opment of  supplies. 
Chicago 

Sanitary  Precautions  Taken  Prior  to 
Opening  Wilson  Avenue  Crib  and  Tunnel 
of  Chicago  Water  \\"orks  (88763  A).  John 
Dill  Robertson  and  Herman  N.  Bundeson. 
Ills.  1000  w.  Mun  Eng — Sept.,  1918.  De- 
sign and  construction  features  of  works. 
Dams 

Construction  Methods  Used  on  the  Junc- 
tion Dam  (88782  A).  Ills.  1500  w.  Eng 
News-Rec — Sept.  12.  1918.  Excavating, 
concreting,  and  winter  earth  sluicing. 

Improving  Arch  Action  in  Arch  Dams 
(87738  D).  700  w.  .-^  S  C  E,  Pro— Aug., 
1918.  Discussion  of  L.  R.  Jorgensen's 
paper. 

Sixty-One-Foot  Hydraulic-Fill  Dam 
Rests  on  Earth  Foundation  (88781  A). 
William  G.  Fargo.  Ills.  2200  w.  Eng 
News-Rec — Sept.  12,  191S.  Xotable  feat- 
ures of  junction  development  in  Southern 
Michigan. 
Distribution 

Some  Phases  of  Work  in  the  Distribu- 
tion Section  of  the  Water  Division,  St. 
Louis  (88930  N).  W.  A.  Foley.  1400  w. 
Am  W-Wks  Assn.  Jl — Sept.,  1918.  Feat- 
ures not  usually  found  in  other  munici- 
palities. 


France 

American  Army's  Water-Works  Pro- 
jects in  France  Number  About  Four  Hun- 
dred (88573  A).  Robert  K.  Tomlin,  Jr. 
Ills.  2500  w.  Eng  News-Rec — Sept.  5, 
1918.  Great  range  in  size  and  character. 
Mains 

City  of  Detroit  Offsets  Labor  Shortage 
bv  Using  Machinery  for  All  Water  Main 
Construction  (88761  A).  Ills.  1000  w. 
Mun  Eng — Sept.,  1918.  Details  of  ma- 
chinery replacing  hand  labor. 
Manifold 

The  Double  48-Inch  Manifold  at  Bis- 
seirs  Point,  St.  Louis  (88928  X).  C.  M. 
Daily.  iSoo  w.  Am  W-Wks  Assn,  Jl — 
Sept.,  1918.  Brief  history  of  the  St.  Louis 
waier-works  showing  conditions,  with  de- 
scription of  the  double  48-inch  manifold. 
New  York 

The  Water  Supply  of  New  York  (88617 
A).  Map  &  Ills.  2000  w.  Engr — Aug.  9, 
1918.  Serial,  ist  part.  Condensed  from 
paper  by  Alfred  D.  Flinn,  before  the 
Worcester  Technical  Club.  Reviews  the 
scheme  for  increasing  the  supply. 
Pumps 

The  New  no  Million  Gallon  Pump  at 
the  Chain  of  Rocks,  St.  Louis  (88929  X). 
L.  A.  Day.  1500  w.  Am  W-Wks  Assn, 
Jl — Sept.,  1918.  Details  of  a  new  turbine- 
driven  centrifugal  pump. 
Quality 

The  Practicability  of  Adopting  Stand- 
ards of  Quality  for  Water  Supplies  (88920 
N).  Robert  B.  Morse  and  Abel  Wolman. 
30  pp.  .\m  W-Wks  Assn,  Jl— Sept.,  1918. 
The  difficulties  in  establishing  a  standard. 
Reservoirs 

Determining  the  Regulating  Effect  of  a 
Storage  Reservoir  (88577  A).  Robert  E. 
Horton.  1500  w.  Eng  News-Rec — Sept. 
5,  1918.  Differential  equation  for  inflow^ 
outflow,  and  storage  relations  solved  by 
using  time  interval  as  independent  vari- 
able. 
Saskatchewan 

The  Development  of  Water  Supplies  for 
Rural  Communities  in  Saskatchewan 
(88741).  E.  L.  Miles.  Ills.  1800  w.  Eng 
&  Con — Sept.  II,  1918.  Abstract  of  paper 
before  the  Eng.  Inst,  of  Canada.  Devel- 
opment of  springs,  reservoirs,  dams,  etc. 

Water       Supply       for       Saskatchewan 
(88526).     George  Douglas  Mackie.     2500 
w.     Can  Engr— Aug.  29,  1918.     Statement 
of  conditions,  explaining  the  difficulties. 
Service  Cocks 

Loss  of  Head  in  Corporation  Cocks  and 
Service  Pipes  (88923  N).  Bernard  J. 
Bleistein.  Ills.  1500  w.  Am  W-Wks 
Assn.  Jl— Sept..  1918.  _  A  series  of  tests 
made  in  New  York  City. 
Tanks 

40.000  Gal.  Reinforced  Concrete  Tower 
and  Tank  Built  for  $3,100  (88743).  Ills. 
1400  w.  Eng  &  Con — Sept.  11,  1918. 
From  paper  by  H.  G.  Overholt.  Describes 
structure  for  New  Trier,  Minn. 
War  Burdens 

Report  of  Committee  on  War  Burdens 
of  Water  Works  in  the  United  States 
(88931  N).  40  pp.  Am  W-Wks  Assn.  Jl 
— Sept.,  1918.  Information  concerning  the 
effect  on  construction,  operation  and  main- 
tenance of  water  works. 
Waste 

Water  Waste  Elimination.  Methods  and 
Results  at  Oak  Park,  111.  (88925  N).  H. 
P.  T.  Matte.  2200  w.  .A.m  W-Wks  Assn. 
Jl — .Sept..  1918.  Measures  necessary  to 
supplement  complete  meterage. 
Water  Treatment 

Recent  Development  in  Equipment  Used 
in  Ozone  Mctliod  of  Water  Treatment 
(88764  A).  Irwin  D.  Croak.  Ills.  1000 
w.  Mun  Eng— Sept..  1918.  Three  new 
ozone  machines  and  their  applications. 


Some  Aspects  of  Chemical  Treatment  at 
St.  Louis  Water  Works  (88927  N).  A.  V. 
Graf.  3000  w.  Am  W-W  ks  Assn,  Jl — 
Sept.,  1918.  Explains  conditions  of  the 
supply  and  gives  details  of  treatment. 
Water  Waste 

Economy   in   the  Use  of  Water    (88673 
A).    2000  w.     Ry  &  Loc  Eng — Sept.,  1918. 
The  waste  on   railroads  and  methods  of 
handling  supplies,  etc. 
Water  Works 

Construction  Methods  Employed  in 
Building  the  X'ew  Intake  and  Remodeled 
Reservoirs  of  the  Oshkosh,  Wisconsin, 
Water  Works  (88760  A).  T.  B.  Jorgen- 
sen.  Ills.  1000  w.  Mun  Eng — Sept.,  1918. 
Detailed  description. 

\\'aterworks  at  St.  Thomas,  Ont. 
(88804).  R-  O.  Wynne-Roberts.  Ills. 
1000  w.  Can  Engr — Sept.  12,  1918.  De- 
tails of  plant  and  outline  of  methods  of 
treatment.  Supply  from  creek  and  32  ar- 
tesian well?. 

WATERWAYS  AND  HARBORS 
Barge  Canal 

Canal  Idle  L"nder  Railroad  Administra- 
tion (,88895).     Ills.    2500  w.     Naut  Gaz — 
Sept.  14,   1918.     Critical  discussion  of  the 
unsatisfactory  conditions. 
Boston  Terminal 

Boston  Army  Supply  Base  Will  Be  Val- 
uable Permanent  Port  Terminal  (88955 
A).  Ills.  2500  w.  Eng  News-Rec — 
Sept.  19,  1918.  Sixty  acres  of  storage 
space  provided. 
Flood  Control 

Detention  Reservoirs  With  Spillway 
Outlets  as  an  Agency  in  Flood  Control 
(88735  D).  2500  w.  A  S  C  E,  Pro— 
Aug.,  1918.  Continued  discussion  of  H. 
M.  Chittenden's  paper. 
Harbors 

St.  John  Harbor  (88990).     Alex.  Gray. 
Read  before  Eng.  Inst,  of  Canada.     2000 
w.     Can  Engr — Sept.   19,   1918.     Explains 
conditions  and  the  harbor  development. 
Ice  Diversion 

Ice    Diversion,    Hydraulic    Models,    and 
Hydraulic  Similarity  (88733  D)-    His.    25 
pp.    A  S  C  E,  Pro — Aug.,  1918.    Continued 
discussion  of  Benjamin  F.  Groat's  paper. 
Lock  Gates 

The  Distribution  of  Stresses  in  Mitering 
Lock-Gates.  with  Special  Reference  to  the 
Gates  on  the  Panama  Canal  (88734  D)- 
1500  w.  A  S  C  E,  Pro — Aug.,  1918.  Dis- 
cussion of  Henry  Goldmark's  paper. 
New  York 

Joint  Commission  Rushes  Study  of  Port 
of  New  York  (88480  A).  1500  w.  Eng 
News-Rec — Aug.  29,  1918.  Engineering 
investigation  of  railways, 
lightering  and  trucking. 
Ostia 

Roma    Porto    di    Mare 
Roma-Ostia    (89057    B).     G. 
3300  w.    Monitore  Tecnico- — Aug.  10,  1918. 
Serial,  1st  part.    Ostia,  the  port  of  Rome. 
Canal  and  railway  connections. 
Rhine 

The  Freedom  of  the  Rhine  (88854  A). 
2000  w.  Engr — .Aug.  23.  1918.  German 
project  to  canalize  the  Rhine  and  the  ob- 
jections of   Switzerland. 

De  bevaarbaarmaking  van  den  Duit- 
schen  Boven-Rijn  (89052  B).  C.  A.  Jolles. 
3200  w.  Ingenieur — July  6,  1918.  Im- 
provements in  the  upper  (German)  Rhine 
to  facilitate  navigation,  or  Germany  only. 
San  Francisco 

Improving  Golden  Gate  Port  (88559  A). 
Cruse  Carriel.  Ills.  800  w.  Mar  Rev — 
Sept.,  1918.  Improvements  at  San  Fran- 
cisco. 
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Suez 

Het  Suezkanaal  in  1917  (89053  B;.  W. 
F.  Leemans.  1300  w.  Ingenieur — July  13, 
1918.  Traffic  of  Suez  Canal  for  1917. 
Nationalities  and  tonnage   represented. 


Weirs 

Permit  Weir  in  St.  Lawrence 
jooo  \v.  Can  Engr — Sept.  19,  1918.  De- 
cision of  the  International  Joint  Commis- 
sion granting  permission  to  the  St.  Law- 


rence River   Power   Co.   to   build  a   sub- 
merged weir. 

Canada  Protests  Against  Weir  in  St. 
Lawrence  (88659).  2200  w.  Can  Engr — 
Sept.  5,  1918.     Gives  objections  set  forth. 


lEEl 


Barges 

Upper  Mississsippi  River  Barge  Fleet 
(,88876  A).  Baxter  L.  Brown.  1200  w. 
E  Cb  St  L,  Jl— July-Aug.,  1918.  Details 
of  barges  and  towboats  for  freight  trans- 
portation between  St.  Louis  and  St.  Paul. 
Blowrers 

Installation  and  Care  of  Sturtevant 
VD-5  Turbo-Blower  (88972  N).  F.  W. 
Sterling.  Ills.  1200  w.  Am  Soc  Nav 
Engrs,  Jl— Aug.,  1918.  Details  of  align- 
ment, operation,  packing,  bearings,  etc. 

Test  of  Sturtevant  Forced  Draft  Blow- 
er (88971  N).    M.  C.  Stuart.    Ills.    26  pp. 
Am  Soc   Nav   Engrs,  Jl— Aug.,   1918.     A 
test  of  performance. 
Boiler  Corrosion 

Marine  Boiler  Corrosion;  Causes  and 
Prevention  (88831).  D.  E.  Rees,  with  dis- 
cussion. 6000  w.  Mar  Eng,  Can — Aug., 
1918.  Treatment,  lubrication  effects,  effect 
of  air,  etc. 
Cargo  Vessels 

The  Most  Suitable  Sizes  and  Speeds  for 
General  Cargo  Steamers  (88702  A).  John 
.A.nderson.  Read  before  Instn.  Nav. 
Archts.,  London.  2500  w.  Int  Mar  Eng — 
Sept.,  1918.  Method  of  determining  most 
economical  dimensions. 
Concrete  Ships 

Concrete  Ships  (88879  A).  Harvey  S. 
Owen.  4500  w.  E  Cb  St  L,  Jl — July- 
Aug.,  1918.  As  an  aid  in  the  solution  of 
trans-Atlantic  transportation  problem. 

How  Concrete  Ship  Was  Developed 
(88560  A).  Frank  C.  Heard.  1500  w. 
Mar  Rev — Sept.,  1918.  First  construction 
used  in  rowboat  in  1849. 

The  Design  of  Concrete  Ships  (89023 
A).  H.  Devereux.  Ills.  6500  w.  West 
Eng — Sept.,  1918.  Serial,  ist  part.  Gen- 
eral rules  based  on  approved  practice. 
Typical  example  given. 

Developments  in  Concrete  Barges  and 
Ships  (88705  A).  J.  E.  Freeman.  Read 
before  Am.  Concrete  Inst.  2500  w.  Int 
Mar  Eng — Sept.,  1918.  Resume  of  his- 
tory of  concrete  shipbuilding  in  the  L'nited 
States  and  Europe. 

Concrete  Ships  (89070).  2500  w.  Times 
Engng  Supp — Aug.,  1918.  Serial,  ist  part. 
British  experience,  progress  made,  types  of 
vessels,  etc. 

Method  of  Concrete  Ship  Construction 
(88704  A).  Theodore  Ahlborn.  Ills. 
1 100  w.  Int  Mar  Eng — Sept.,  1918.  As- 
sumptions for  producing  a  design  that  will 
take  care  of  all  stresses.  Methods  of  con- 
struction. 

Reinforced  Concrete  Vessels  (S8703  A). 
Walter  Pollock.  Ills.  3000  w.  Int  Mar 
Eng — Sept.,  1918.  Factors  involved  in  de- 
signing small  coast-wise  concrete  motor 
ships. 
Crews 

Manning  the  New  Merchant  Marine 
(88701  A).  Henry  Howard.  2000  w. 
Int  Mar  Eng — Sept..  1918.  Free  schools 
established  for  training  deck  and  engine 
room  crews  for  American  ships. 
Electrical  Equipment 

Electrical  Applications  to  Merchant  Ves- 
sels (S8973  N1.  H.  A.  Hornor.  4000  \v. 
Am  Soc  Nav  Engrs,  Jl — Aug.,  1918.  Rules 
and  specifications  for  the  installation  of 
electrical  equipment,  construction,  distri- 
bution, switchboards,  searchlights,  etc. 


Electric  Welding 

Electric  Welding  in  Shipbuilding 
(89069).  1200  w.  Times  Engng  Supp — 
.Aug.,  1918.  British  experience  in  building 
rivetless  ships. 

An  Electrically  Welded  Barge  (88608 
A).  Ills.  700  w.  Engng — .Aug.  9,  1918. 
Details  of  a  120  ft.  barge  in  which  no 
rivets  were  used,  the  structure  being  put 
together  by  electric  welding.  Importance 
of  the  method. 

Study  of  Electric  Welding  Aids  in  Our 
Shipbuilding  (88649).  Comfort  A.  Adams. 
1800  w.  Elec  Wld— Sept.  7,  19x8.  Re- 
view of  report  of  Capt.  James  Caldwell  of 
England  covering  experience  and  general 
state  of  the  art. 

.Application  of  Electric  Welding  to 
Shipbuilding  (88864  A).  4500  w.  Engng 
— .Aug.  2;i,  1918.  Experiments  carried  out 
by  Lloyd's  Register  and  the  results,  with 
regulations  for  the  application  of  electric 
arc  welding  to  ship  construction. 

Electrically  Welded  Cargo  Ships  (88877 
A).  2500  w.  E  Cb  St  L,  Jl — July-.Aug., 
1918.  Review  of  the  problems  of  welding 
in  their  application  to  marine  construction 
and  what  is  being  accomplished  by  the 
XJ.  S.  Shipping  Board  Emergency  Fleet 
Corporation. 

Electric  Arc  Welding  in  Shipbuilding 
(88856  A).  1500  w.  Engr — .Aug.  23,  1918. 
Regulations  issued  by  Lloyd's  Register  of 
shipping  for  the  application. 

Electric  Welding  as  Applied  to  Steel 
Ship  Construction  (88827  .A).  Ills.  12 
pp.  E  Cb  Phila,  Jl — Sept.,  191S.  Series 
of  discussions  held  under  the  auspices  of 
the  Electric  Welding  Branch  of  the  Edu- 
cation and  Training  Section  of  the  U.  S. 
Shipping  Board. 

Evolution  of  Electric  Welding  Processes 
as  Applied  in  Shipbuilding  (8S880  A).  H. 
-A.  Hornor.  3000  w.  E  Cb  St  L.  Jl — July- 
.Aug.,  1918.  Spot  welding  and  arc  welding 
will  be  methods  generally  used  in  ship 
construction. 

Fabricated  Sh'ps 

Assembling  and  Regulating  Ship's  Struc- 
ture (88706  .A).  T.  L.  Cohee.  2000  w. 
Int  Mar  Eng — Sept.,  1918.  Rigid  system 
necessary  to  eliminate  errors  in  assembling 
fabricated  ships. 

Hog  Island 

Hog  Island  Yard  Has  Made  Good 
(88561  A).  H.  Cole  Estep.  Ills.  3500  w. 
Mar  Rev — Sept.,  1918.  .Account  of  the  de- 
velopment and  work,  and  the  launching  of 
the  Quistconck. 

Launching 

\\'hen  the  Quinstconck  Was  Launched 
(88562  A).  R.  V.  Sawhill.  Ills.  1800  w. 
Mar  Rev— Sept.,  1918.  Elaborately  illus- 
trated account  of  the  first  launching  at 
Hog  Island. 

Lusitania 

Lusitania  Suits  Dismissed  by  Court 
(S8519).  3500  w.  Naut  Gaz— .Aug.  31, 
1918.  German  Government  held  respon- 
sible for  sinking. 

Marine  Engines 

Marine  Engine  Evolution  (8S980).  Jo- 
seph R.  Oldham.  1800  w.  Naut  Gaz— 
Sept.  21,  1918.  Relative,  merits  of  steam 
high  pressure  and  oil  internal  combustion 
ensrinc*;. 
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Merchant  Fleet 

.American  Ships  for  Foreign  Trade 
(88700  A;.  Edward  N.  Hurley.  1500  w. 
Int  Mar  Eng — Sept.,  1918.  (jreat  mer- 
chant fleet  will  give  new  opportunities  for 
foreign  trade. 

Merchant  Shipbuilding  (89043  .A).   3500 
w.      Engr — .Aug.   30,    1918.      British    ship- 
building during  the  war ;  also  brief  review 
of  foreign  shipbuilding. 
Nippon 

Nippon  Yusen  Kaisha  (88520).     1500  w. 
Naut   Gaz — Aug.   31,    1918.     History   and 
development  of  a  famous  Japanese  ship- 
ping company. 
Pacific  Mail 

Pacific    Mail's    Early    History    (88651). 
Ills.     1200  w.     Naut  Gaz — Sept.  7,   1918. 
Wooden  paddle  steamers  built  as  late  as 
1870. 
Passenger  Steamer 

Twin-Screw  Passenger  Steamer  "Stav- 
angerfjord"  (88846  A).  Ills.  &  Plate. 
1200  w.  Engng — Aug.  16,  1918.  Serial, 
1st  part.  Detailed  description  of  first-class 
steamer  recently  completed  at  Christiana, 
Norway. 
Propellers 

Design  of  Water  Propellers  by  the  Spe- 
cific Speed  Method  (88976  N).  Charles 
F.  Gross.  1500  w.  -Am  Soc  Nav  Engrs, 
Jl — Aug.,  19x8.  Shows  how  this  method 
may  be  applied  to  water  propeller  prob- 
lems. 
Reconstruction 

Old    Whaleback    Barges    Transformed 
(8897S).      Leon    M.    Huggins.      X500    w. 
Naut  (jaz — Sept.  21,   19x8.     Their  recon- 
struction into  modern  oil  carriers. 
Riveters 

Riveters   (88887  B).     1800  w.     Cas  Eng- 
Mthly — -Aug.,   19x8.     On   the   shortage   of 
riveters  and  the  remedy  for  the  same. 
Shipbuilding 

Bay  State's  Merchant  Ship  Production 
(88896).  X500  \v.  Naut  Gaz— Sept.  14, 
X9x8.  Output  now  larger  than  any  past 
time. 

Control  of  Hull  Construction  of  5,000- 
Ton  Deadweight  Fabricated  Steel  Vessel 
(88707  .A).  XGOO  w.  Int  Mar  Eng— Sept., 
X9x8.  Serial,  xst  part.  System  at  yard 
where  straight  work  was  produced  at  out- 
side shops  and  furnaced  work  at  yard. 

Oak  Steamer  Built  for  U.  S.  Completed 
on  Great  Lakes  (88563  .A).  Fred  B. 
Jacobs.  Ills.  1300  w.  Mar  Rev — Sept.„ 
19x8.  .A  cargo-carrier  designed  for  over- 
seas service. 

Lord  Pirrie  on  British  Shipbuildings 
Prospects  (88979).  His.  1700  w.  Naut 
Gaz — Sept.  2X.  xgxS.  Improvement  effect- 
ed by  standardizing  vessel  construction. 

Shipbuilding  Prospects  (88848  A).  200O- 
w.  Engng — -Aug.  16,  X918.  Editorial  on 
shipbuilding  in  England,  and  information 
concerning  the  losses  by  war  and  related 
topics. 

Steel  Uprights  for  Shipbuilding  Berths 
(88621  A).     Ills.     700  w.     Engr— Aug.  9, 
1918.      Improved    staging   and    its   advan- 
tages. 
Shipping 

German     View     of     Law     of     .Angary 
(88897I.    Charles  Henry  Hubert  and  Rich- 
ard King.     1500  w.     Naut  Gaz — Sept.  14, 
1018.     Summarizes  existing  German  law. 
only. 
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Shipyards 

Look  Shipyard  Problems  in  the  Face 
(89133  A).  600  w.  Ind  Man— Oct.,  1918. 
Editorial  criticism  of  the  management  of 
the  yards. 


Submarine  Chasers 

Manufacturing  Eagles  at  Ford  Shipyard 
(88935  A).  Charles  Lundberg.  Ills. 
2500  w.  Iron  Age — Sept.  19,  1918.  De- 
tails of  plant  and  methods  used. 


Torpedoes 

Earlv  History  of  the  Marine  Torpedo 
(88633' A).  H.  H.  Manchester.  Ills.  2000 
w.  Am  Mach— Sept.  5,  1918.  The  proto- 
type of  the  torpedo  described. 


MINIMG  AMD  METALLURGY 


BASE  METALLURGY 
Copper 

See  Jerome,  under  Mines  and  Districts. 
Metallography 

Metallography  Applied  to  Nonferrous 
Metals— I  (88570).  Ernest  J.  Davis.  Ills. 
2500  w.  Fndry — Sept.,  1918.  Serial,  ist 
part.  Deals  with  the  science  that  embraces 
a  study  of  the  internal  structure  of  metals. 
Waste  Metal 

La  Recuperation  Et  L'Utilisation  (89083 
B).  P.  Razous.  Ills.  4000  w.  Genie 
Civil— Aug.  31,  1918.  Serial,  ist  part. 
Recovery  and  utilization  of  waste  of  cop- 
per, zinc,  tin,  lead,  aluminum  and  their 
alloys.     Processes  and  machines. 

COAL  AND  COKE 

Afforestation 

Afforestation  and  Coal  Mining  (88867 
A).  2200  W  .  Colly  Gdn— Aug.  30,  1918. 
The  pressing  need  of  Government  action 
in  the  afforestation  of  Great  Britain,  w-ith 
suggestions. 
Air  Compressor 

Turbo  Air  Compressor  at  the  Holbrook 
Colliery  (88618  A).     Ills.     2000  w.     Engr 
— Aug.  9,  1918.     Details  of  plant  recently 
erected  at  Birmingham,  Eng. 
Ammonia 

Ammonia  From  Coal  (89072).     2200  w. 
Times  Engng  Supp— Aug.,  1918.    ''Direct" 
methods  of  recovery  as  practiced  in  Great 
Britain. 
Belgium 

Coal  and  Coke  in  Belgium  Before  and 
After  the  War  (89102  A).  3000  w.  Ir  & 
CI  Trds  Re\ — Sept.  6,  1918.  Abstract 
translation  of  article  by  Georges  Didier, 
in  La  Rcvuc  Beige  on  the  coal  output  and 
trade  before  the  war  and  suggested  means 
for  ousting  the  German  coal  after  the  war. 
Blackdamp 

The  Origin  of  Blackdamp  (88883  N). 
J.  Ivon  Graham,  with  discussion.  18  pp. 
Instn  Min  Engrs,  Trans— Aug.-Sept.,  191B. 
Composition  of  black  damp  and  sources  of 
the  carbon  dioxide  and  nitrogen. 
Canadian  Fuels 

Fuels  of  Western  Canada  (88805). 
James  White.  1700  w.  Can  Engr — Sept. 
12,  1918.  Excerpts  from  paper  read  before 
Eng.  Inst,  of  Canada.  Coal,  natural  gas, 
petroleum,  electricity,  peat  and  wood. 
Coal 

Le  Nouvean  Bassin  Houiller  De  Lyon 
(89064  B).  A.  Pawlowski.  3100  w.  La 
Nature — Aug.  24,  1918.  Results  of  ex- 
ploration in   coal   fields  near  the   Rhone. 

The  Scarcity  and  Cost  of  Coal  (88847 
A).  2000  \y.  Engng — Aug.  16,  1918.  Edi- 
torial discussion  of  conditions  and  outlook 
in  Great  Britain. 

Coalfield  Developments  and  Extensions 
<8886i  A).  Maps.  2500  w.  Ir  &  CI  Trds 
Rev — Aug.  23,  1918.  Information  from 
report  of  Geological  Sub-committee,  and 
included  in  fmal  report  of  Coal  Conserva- 
tion Committee.  On  possible  extensions 
of  Coalfields  in  Great  Britain. 

The  Future  of  Coal  Using  (88591  A). 
W.  H.  Booth.  1200  w.  Elec  Rev — Aug. 
9.  1918.  Discusses  points  in  the  Interim 
Report  of  the  Reconstruction  Committee 
dealing  with  the  power  question  and  sav- 
ing of  waste  heat. 


The  Waterlogged  Coal  Area  in  South 
Staffordshire  (88868  A).  1500  w.  Colly 
Gdn — Aug.  30,  1918.  Note  from  the  Final 
Report  of  the  Mining  Sub-committee.  Ac- 
count of  British  districts  waterlogged  and 
matters  relating  to  recovery  of  coal. 

Coal  Distillation 

Low-temperature  Distillation  of  Illinois 
and  Indiana  Coals  (88772  D).  G.  W. 
Traer.  7  pp.  A  I  M  E,  Bui— Sept.,  1918. 
Details  of  a  Chicago  experimental  plant 
and  its  operation  and  results. 

Coal  Prices 

Method  of  Fixing  Prices  of  Bituminous 
Coal  Adopted  by  the  United  States  Fuel 
Administration  (88770  D).  Cyrus  Garn- 
sey,  Jr.,  R.  V.  Norris,  and  J.  H.  Allport. 
Map.  22  pp.  A  I  M  E,  Bui— Sept.,  1918. 
Explains  methods,  discussing  their  advan- 
tages and  disadvantages. 
Coal  Production 

Loss  and  Waste  in  Coal  Production 
(89047  A).  10500  w.  Ir  &  CI  Trds  Rev — 
Aug.  30,  1918.  From  final  report  of  the 
Coal  Conservation  Committee.  Gives 
sub-committee  report  considering  im- 
provements that  can  be  effected  in  methods 
of  mining  coal  with  a  view  to  prevent  loss 
and  minimize  cost. 

Coal  Tar 

Methods  of  Analysis  Used  in  the  Coal- 
Tar  Industry- 1.  Crude  Tars  (88699  B). 
J.  M.  Weiss.    Ills.    5000  w.    Jl  Ind  &  Eng 

Coke 

Metallurgical  Coke  and  the  Recovery  of 
Bv-Products  (89046  A).  Report  by  W.  A. 
Bone.  Appendix  I  to  the  Report  of  the 
Carbonization  Comtnittee.  3006  w.  Colly 
Gdn — Sept.  6,  1918.  Recent  important  de- 
velopments in  by-product  coking  practice, 
and  related  topics. 
Conservation 

Coal  Conservation  Committee.  Final 
Report  (88767  .A).  Also  editorial.  Map. 
9000  w.  Colly  Gdn— Aug.  23,  1918.  Se- 
rial, 1st  part.  Committee  appointed  to 
consider  possible  improvements  in  min- 
ing and  utilization  of  new  coal  fields. 
Deep  Borings 

Deep  Borings  for  Coal  (88769  A).     1500 
w.     Colly  Gdn— Aug.  23,  1918.    The  Mar- 
ket   Weighton    and    Kelham    borings    in 
Great  Britain. 
Electrification 

The  Electrification  of  a  Durham  Colliery 
(88851  A).  Ills.  2000  w.  Engr— Aug. 
16,  1918.  Serial,  ist  part.  Detailed  de- 
scription of  the  Blackball  colliery  in  which 
the  whole  of  the  machinery  is  driven  elec- 
trically. 

Gaseous  Mines 

Outbursts  of  Gas  in  Crowsnest  Field 
(88639).  James  Ashworth.  Abstract  of 
pamphlet  relating  to  this  coalfield  of  Brit- 
ish Columbia.  Ills.  3500  w.  CI  Age- 
Sept.  5,  '1918.  Describes  violent  gas  out- 
bursts which,  with  other  causes,  have 
closed  the  mines. 
Germany 

Mineral  Wealth  of  Germany  (89060  A). 
H.  Louis.  1400  w.  Nature — July  4,  1918. 
Abstract  of  article  in  June,  1918,  issue  of 
Fprtnightly  Rcvtciv  on  coal  and  iron. 


To  avoid  error,  please  order  by  title  and  number 


Lignite 

Lignite— Fuel  Saver  (88612).  H.  S. 
Cooper.  1800  \v.  Mfrs  Rec— Sept.  5. 
19 18.  The  advantages  and  disadvantages, 
its  qualities,  applications,  economical  com- 
bustion, etc. 
Mine  Inspection 

Coal   Mines   Inspection  in   1917    (88605 
A).     9000  w.     Colly  Gdn— Aug.  16,  1918. 
Reports   from   various  divisions  of  Great 
Britain  and  Ireland. 
Powdered  Coal 

A  Diversified  Application  of  Powdered 
Coal  (88753  A).  Charles  Longnecker. 
Ills.  1300  w.  Iron  Age — Sept.  12,  1918. 
Distributed  by  compressed  air  to  sub-sta- 
tions and  used  in  open-hearth,  annealing 
and  other  furnaces. 
Russia 

See  same  heading  under  Iron  and  Steel. 
Spontaneous  Combustion 

The  Flow  of  Air  Through  Small  Coal 
and  Other  Broken  Material:  Report  to 
the  Doncaster  Coal  Owners'  Committee 
(88884  N).  John  T.  Storrow,  with  dis- 
cussion. Ills.  10  pp.  Instn  Min  Engrs. 
Trans— Aug.-Sept.,  1918.  Investigations 
and  results. 
Superheat 

The  Value  of  Superheated  Steam  at  the 
Colliery  and  at  Ironworks  (89101  A). 
Ills.  1200  w.  Ir  &  CI  Trds  Rev— Aug.  30, 
191S.  Explains  advantages  and  gives  de- 
tails of  the  "Sugden"  superheater. 
Supply 

Coal  Shortage  (88872  N).    F.  W.  Gray. 
2000  w.     Can  Min  Inst,  Bui— Sept.,  1918. 
The  urgency  of  increased  production  and 
its  importance  in  winning  the  war. 
GEOLOGY 

Gold  and  Silver 

Geologische  arbeidsmethoden  voor  de 
opsporing  van  delfstofafzettingen  (89051 
B).  E.  C.  Abendanon.  3200  w.  Inge- 
nieur — July  6,  1918.  Geological  methods 
of  prospecting  for  gold  and  silver. 

IRON  AND  STEEL 
Briey  Iron  Mines 

Iron  Mines  Which  Allies  May  Capture 
(88936  A).  Map.  2000  w.  Iron  Age — 
Sept.  19,  1918.  The  French-Lorraine 
mines  of  the  Briey  district,  seized  by  Ger- 
many in  1914,  may  be  captured. 

Briquetting 

Le  Briquettage  Des  Minerals  De  Per 
Pulverulents  (89081  B).  Ills.  4200  w. 
Genie  Civil— Aug.  17,  1918.  Serial,  2d 
part.  Processes  for  briquetting  iron-bear- 
ing minerals  and  blast  furnace  dust. 

By-Products 

By-product  Recovery  in  Iron  and  Steel 
Works  (88866  A).  2200  w.  Engng— .\ug. 
23,  1918.  Editorial  review  of  subjects 
dealt  with  in  a  paper  by  A.  Gouvy  dealing 
with  the  recovery  and  utilization  of  by- 
products. 

Electric  Furnace 

The  Electric  Furnace  in  the  Steel  Cast- 
ing Industry  (89010  AV  W.  E.  Moore. 
2000  w.  Elec  Jl — Sept.,  1918.  Former 
methods  of  producing  steel  are  reviewed 
and  the  quality  produced  in  the  electric 
furnace  and  other  advantages. 
only. 
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Fuel  Economy 

Fuel  Economy  in  Modern  Steel  Works 
Unit  (88862  A).  3000  w.  Ir  &  CI  Trds 
Rev — Aug.  23,  1918.  From  report  by  Ben- 
jamin Talbot,  published  as  Appendix  to 
Coal  Conservation  Committee's  report. 

Furnace  Doors 

Automatic  Door  Hoists  for  Open  Hearth 
Furnaces  (88944  N).  W.  H.  Burr  and  H. 
A.  Lewis.  Ills.  2000  w.  Assn  I  S  E  E — 
May,  1918.  Describes  equipment  involv- 
ing a  nevjT  idea. 

Germany 

See  same  heading  under  Coal  and  Coke. 

Iron  Ore 

Notes  on  Certain  Iron-ore  Resources  of 
the  World  (m73  D).  E.  C.  Harder,  W. 
Lindgren,  C.  M.  Weld,  A.  C.  Spencer,  H. 
F.  Bain,  Sidney  Paige.  25  pp.  AIM  E, 
Bui— Sept.,  1918.  Notes  on  Brazil,  Scan- 
dinavia, Cuba,  Europe,  China  and  Alsace- 
Lorraine. 

Microstructure 

On  the  Microstructure  of  Certain  Ti- 
tanic Iron  Ores  (89106  B).  Charles  H. 
Warren.  life.  24  pp.  Ec-Geol — Sept., 
1918.     A  microscopic  study. 

Production 

A  German  View  of  Post-War  Iron  and 
Steel  Production  (88860  A).  Dr.  A. 
Birchlager,  in  Deut.  Berg.  Zeit.  isoo  w. 
Ir  &  CI  Trds  Rev— .^.ug.  16,  1918.  Dis- 
cusses the  prospects  in  the  export  markets 
after  the  conclusion  of  peace. 

Queensland 

Proposed  Iron  and  Steel  Works  in 
Queensland  (88766  N).  3500  w.  Qnsd  Gov 
Min  Jl— July  15,  1918.  Report  of  the 
Royal  Commission. 

Russia 

Iron  and  Coal  in  Russia  Before  the 
War  (88858  A).  From  paper  by  Alex- 
andre Gouvy.  Ills,  sooo  w.  Ir  &  CI  Trds 
Rev — Aug.  16,  1918.  The  resources  and 
future  prospects  are  discussed. 

Steel 

The  Making  of  Steel  in  .\merica  (88836 
N).  W.  J.  Grasswick.  Ills.  3500  w. 
Comwh  Engr — Aug.,  1918.  Abstract  of 
paper  before  Victorian  Inst,  of  Engrs. 
Details  of  processes. 

Steel  Works 

The  Slick  Wheel  Mill  (88477  A).  Ills. 
3500  w.  Iron  Age — Aug.  29,  1918.  Com- 
mercial products  formed  directly  from 
large  rolled  bars  by  rolling  forging  pro- 
cess at  Cambria  Steel  Works. 

MINE  OPERATION 
Blasting 

Chamber  Blasting  Methods  and  Costs 
(88933).  E.  E.  Baker,  in  Min.  &  Sci.  Pr. 
(Abstract.)  5000  w.  Eng  &  Con — Sept. 
18,  1918.  On  blasting  for  steam  shovel 
work  in  mining  operations.  Method  at 
Chuquicamata,  Chili. 

Some  Notes  on  Experiments  Made  With 
a  View  to  Reducing  the  Consumption  of 
Explosives,  and  Increasing  the  Fathoms 
Broken  per  Machine  Shift  in  Machine 
Stoping  (88693  N).  T.  H.  Bayldon.  3000 
w.  So  Af  Instn  Engrs,  Jl — July,  1918. 
Details  of  experiments. 

Cementation  Process 
Cementation  Process  Applied  to  Mining 
(Frangois  System)  (88587  N).  A.  H. 
Krynauw,  with  short  discussion.  Ills.  12 
pp.  Chem,  Met  &  Min  Soc  S  Af,  Jl— 
May,  1918.  Details  of  the  process  and  its 
successful  applications. 

Coal  Economy 

Coal  Economy  in  Mine  Boiler  Firing 
(88965  A).  Ills.  1000  w.  Eng  &  Min  Jl— 
Sept.  21,  1918.  Method  of  using  a  carbon 
dioxide  recorder  for  controlling  the  com- 
position of  flue  gases  from  large  steam 
boilers. 

To 


Drilling 

Mechanical  Equipment  and  the  Conser- 
vation of  Miners  (88900).  R.  L.  Herrick. 
Ills.  2500  w.  Com  Air  Mag— Sept.,  1918. 
Examples  of  man-power  saving  observed 
in  the  anthracite  district. 
Machine  Mining 

;Machine    Mining    at    La-  Salle.    Illinois 
(89019).     George  W.  Harris.     Ills.     1200 
w.    CI  Age— Sept.  19,  1918.    Longwall  ma- 
chine mining  in  thin-vein  fields. 
Mine  Locomotives 

Advantages  of  Storage-Batterv  Loco- 
motives (88638).  C.  W.  Chappelle,  with 
discussion.  Read  before  Illinois  Min. 
Inst.  Ills.  6500  w.  CI  Age— Sept.  S,  iQiS. 
Merits  as  applied  to  the  gathering  of  coal 
in  mines. 

A  New  Type  of  Mine  Locomotive  Con- 
troller (88679  A).  L.  W.Webb.  Ills.  900 
w.  Gen  Elec  Rev— Sept.,  1918.  Devel- 
oped for  service  on  large  mine  locomo- 
tives. 

Determination  of  the  Proper  Size  of 
Storage-Battery  Locomotive  (89022). 
Dever  C.  Ashmead.  2200  w.  CI  Age- 
Sept,  ig,  1918.  Drawbar  pull  and  battery 
capacity  govern  the  selection.  Method  of 
determining  these  factors  explained. 
Mine  Power 

Mining  Electrical  Engineering  (88592 
A).  Chris.  Jones.  Abstract  of  article  in 
Pro.  S.  Wales  Inst,  of  Engrs.  Ills.  2500 
w.  Elec  Rev— Aug.  9,  1918.  Serial,  ist 
part.  A  consideration  of  the  electrical 
system. 
Ore  Car 

Ore  Car  Designed  at  Hecia  Mine  (88962 
A).     C.  T.   Rice.     Ills.     1800  w.     Eng  & 
i\Iin  Jl — Sept.  21.  I9t8.     Construction  de- 
tails of  a  mine  car  of  82  cu.  ft.  capacity. 
Pillars 

Method  of  Mining  Pillars  at  the  Fortuna 
Mine  of  the  Braden  Copper  Co.,  Chile 
(88707  A).  Charles  Holhster.  Ills.  1200 
w.  Eng  &  Min  Jl— Sept.  14,  1918.  Meth- 
ods of  breaking  and  supporting  the 
ground. 
Shaft  Pillars 

Notes  on  the  Removal  of  a  Vertical 
Shaft  Pillar  (88589  N).  J.  Chilton,  with 
remarks.  Ills.  ,^000  w-.  Chem,  Met  &  Min 
Soc  S  Af,  J! — June.  1918.  Discussion  of 
the  problem,  with  explanation. 
Substation 

Large  Underground  Synchronous  Sub- 
station (88637).  R-  P-  Hines.  Ills.  1500 
w.  CI  Age — Sept.  5,  1918.  A  transform- 
ing and  converting  station  underground 
which  has  given  satisfaction. 
Timbering 

Timbering  in  Mines  (88857  A).  S. 
Evans,  with  discussion.  Paper  at  Midland 
Branch  of  the  N.  A.  C.  M.  Ills.  4500  w. 
Ir  &  CI  Trds  Rev— Aug.  16,  1918.  Meth- 
ods for  preserving  and  protecting  timber 
in  mines  as  it  is  scarce  and  expensive. 
Tipples 

Simpson  Creek  Coal  Co.'s  Tipples 
(88636).  R.  G.  Read.  Ills,  iioo  w.  CI 
.•\ge — Sept.  5,  191S.  Novel  features  in  the 
design.  Coal  coming  down  the  mountain 
side  generates  power. 
Tunnels 

Tunnel-Blasting  at  Chuquicamata 
(89025  A).  E.  E.  Barker.  Ills.  4500  w. 
West  Eng — Sept.,  1918.  Tunnels  are 
driven  under  a  bank  150  ft.  high  and 
loaded  with  dynamite  and  black  powder. 
Results  and  cost. 

MINES  AND  DISTRICTS 
Colorado 

Mining  in  the  Telluride  District  of  Col- 
orado   (88523  AV     Harry  J.  Wolf.     Ills. 
3500  w.     Eng   &   Min   Jl — Aug.   31.    1918. 
Brief  history,  climatic  conditions,  class  of 
deposits,  and  mining  characteristics. 


Jerome 

Petrographic  Notes  on  the  Ore  Deposits 
of  Jerome,  Ariz.  (88774  D).  Marion  Rice. 
Ills.  6  pp.  A  I  M  E,  Bui— Sept..  1918. 
Notes  on  this  important  copper-mining 
district. 

Mine  Conditions 

Earth  Movements  and  Underground 
Conditions  in  Mines  (8871S  N).  A.  Mont- 
gomery. 7000  w.  Cham  Mines  W  Aust, 
Mthly  Jl — May  31,  1918.  State  mining  en- 
gineer's report  on  general  conditions  of 
underground  work  in  Australia. 

Nova  Scotia 

Nova  Scotia  Production  and  Its  Rela- 
tion to  the  War  (88874  N).  F.  E.  Lucas. 
1500  w.  Can  Min  Inst,  Bui — Sept.,  1918. 
The  materials  contributed  for  war  pur- 
poses, and  the  value  of  raw  materials. 

Quebec 

Report  on  Mining  Operations  in  the 
Province  of  Quebec  During  the  Year  1917 
(88709  N).  Maps  &  Ills.  140  pp.  Dept. 
Colonization,  Klines  &  Fisheries — 1918. 
Statistical  tables  and  review. 

MINOR  MINERALS 
Aluminum 

Aluminum  (Bauxite)  Deposits  and  the 
Production  of  Aluminium  (88844  A). 
4500  w.  Engng — Aug.  16.  1918.  Serial, 
1st  part.  A  survey  of  known  deposits  and 
descriptions  of  the  present  development 
of  processes  of  production. 

Contributions  to  the  Chemistry  of  Alum- 
inium and  Aluminium  Alloys  (88947  N). 
John  G.  A.  Rhodin.  4400  w.  Faraday 
Soc — July  23,  1918.  A  method  of  directly 
determining  aluminium. 

Metallography  of  Aluminium:  Recrys- 
tallization  and  Grain-Growth — The  Re- 
sult of  Deformation  in  the  Cold  Prior  to 
Annealing  (88948  N).  Robert  J.  ,\nder- 
son.  Ills.  1500  w.  Faraday  Soc — July 
23,  1918.  Description  of  tests  made  on  the 
annealing  of  cold-rolled  aluminium  sheet. 
Canada 

Mineral  Springs  of  Canada   (88710  N). 
R.  T.  Elworthy.     Ills.     Part  II.     165  pp. 
Can  Dept  Mines — Bui.  No.  20.    The  chem- 
ical character  of  the  waters. 
Clay 

Clay  Resources  of  Southern  Saskatche- 
wan (88806).  1500  w.  Can  Engr — Sept. 
12.  1918.  Abundance  of  high-grade  clays 
suitable  for  manufactiu'e  of  stoneware, 
Rockingham  wear,  and  white  earthenware. 
Colorado 

War  Minerals  of  Colorado  (88521  A). 
A.  H.  Hubbell.  2500  w.  Eng  &  Min  Jl — 
.\u,g.  31.  1918.  Important  producer  of  the 
major  metals,  and  for  the  output  of  tung- 
sten and  radium  minerals. 
Manganese 

Manganese  (8871 1  N).  M.  A.  Allen  and 
G.  M.  Butler.  30  pp.  Univ  Ariz,  Bui.  91 
— Aug.,  1918.  Information  concerning 
man.ganese  and  its  ores. 

Manganese  Deposits  of  East  Tennessee 
(88910  N).  G.  W.  Stose  and  F.  C. 
Schrader.  Ills.  &  Maps.  55  pp.  Re- 
sources Tenn — July,  1918.  Report  of  field 
work  by  geologists  giving  known  deposits 
and  descriptions  of  typical  mines  with  sug- 
gestions. 
Molybdenite 

Simpson's  Molvbdenite  Find  (88765  Nl. 
Lionel  C.  Ball.  Ills.  1800  w.  Qnsd  Gov 
Min  Jl — July  15,  1918.  In  the  Connors 
Range,  near  Cardowan,  Central  Queens- 
land. 
Potash 

Potash  and  Other  Mineral  Developments 
.\s  Viewed  bv  War  Industries  Board 
(88776).  2500"  w.  Mfrs  Rec— Sept.  12. 
T918.  Letters  from  Bernard  M.  Baruch, 
T.  Poole  Maynard,  and  Charles  Catlett, 
with  remarks. 
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Potash  as  It  Relates  to  War  and  Peace 
(88949).  2500  w.  Mfrs  Rec — Sept.  19, 
1918.  The  importance  of  potash  and  of  the 
development  of  the  potash  industry  in  the 
United  States. 

The  Cottrell  Processes  of  Electric  Pre- 
cipitation, with  Especial  Regard  to  Their 
Application  to  the  Recovery  of  Potash  as 
a  By-Product  (88952).  J.  S.  Grasty. 
5500  \v.  Mfrs  Rec — Sept.  19,  1918.  Sali- 
ent features  of  the  precipitation  processes, 
the  uses  to  which  they  have  been  applied, 
especially  the  recovery  of  potash. 

The  Potash-Bearing  States  of  Georgia 

(88953).     T.   Poole  Maynard.     Ills.     1600 

w.      Mfrs    Rec— Sept.    ig,    1918.      History 

and  information  concerning  these  deposits. 

Quicksilver 

The  Position  of  the  Quicksilver  Pro- 
ducers in  California  (88656  A).  3500  w. 
Eng  &  Min  Jl— Sept.  7,  1918.  Statement 
of  past  and  present  difficulties.  A  plea  is 
made  for  a  protective  tariff  of  $35  per 
flask. 
Salt 

Intrusive  Origin  of  the  Gulf  Coast  Salt 
Domes  (89107  B).  G.  Sherburne  Rogers. 
Ills.  38  pp.  Ec-Geol— Sept.,  1918.  Re- 
views earlier  theories  and  discusses  the 
applicability  of  a  tectonic  theory  to  the 
American  domes. 

Salt  Mining  and  Dressing  (88654  A). 
J.  B.  Calkins.  Ills.  2500  w.  Eng  &  Min 
Jl — Sept.  7,  1918.  Brief  history  of  the  salt 
industry  in  America,  describing  modern 
mining  methods  and  preparation  for  mar- 
ket. 

OIL  AND  GAS 
Fuel  Oil 

Home  Sources  of  Fuel  Oil  (88622  A). 
5000  w.  Ir  &  CI  Trds  Rev— Aug.  9,  1918. 
Two  official  Committee  reports  dealing 
with  this  question. 

War  Status  of  Gasoline  and  Fuel  Oil 
(88825  A).  John  D.  Gill.  Ills.  5000  w. 
E  Cb  Phila,  Jl — Sept.,  1918.  Explains  the 
character  and  uses  of  gasoline  and  fuel 
oil ;  the  present  supply  :  substitutes,  etc. 


OU  Fields 

The  Glenmary  Oil  Field  (8891 1  N).    L. 
C.  Glenn.     9  pp.     Resources  Tenn — July, 
1918.     Information  concerning  oil  wells. 
Oil  Shales 

Will  Shales  Give  Us  Oil  and  Gasoline 
in  Practically  Unlimited  Supply?  (8861 1). 
3000  w.  Mfrs  Rec — Sept.  5,  1918.  Im- 
portant aspects  of  the  problem  of  making 
available  these  natural  resources. 
Petroleum 

Unmined     Petroleum     Supply     Limited 

(^88982).    Allen  Sinsheimer.    Ill's.     1500  w. 

Auto   Ind — Sept.   19,   1918.     Estimated  at 

70  barrels  per  person  in  the  United  States. 

South  America 

The  Economic  and  Geologic  Conditions 
Pertaining  to  the  Occurrence  of  Oil  in  the 
North  .Argentine-Bolivian  Field  of  South 
.\merica  (88775  O-  Stanley  C.  Herold. 
Ills.  20.  pp.  A  I  M  E,  Bui— Sept.,  1918. 
Describes  this  region  and  its  development. 

ORE  DRESSING 

Cyaniding 

The  Estimation  of  Oxygen  in  \\'orking 
Cyanide  Solutions  (88588  N).  H.  A. 
White,  with  discussion.  3500  w.  Chem, 
Met.  &  Min  Soc  SAf,  Jl— June,  1918. 
Explains  a  new  colorimetric  method. 
Flotation 

Differential  Flotation  of  Lead-Zinc  Tail- 
ing at  a  Small  Plant  (88964  A).  1000  w. 
Eng  &  Min  Jl — Sept.  21,  1918.  Describing 
treatment  of  tailings  containing  lead  and 
zinc  sulphides. 

Differential  Flotation  at  Wallace,  Idaho 
("88-99 -A.).    C.T.Rice.    Ills.    900  w.    Eng 
&  Min  Jl — Sept.   14.   1918.     Treatment  of 
zinc-lead  sulphide  ores. 
Litigation 

Similarities  in  the  Legal  Aspects  of 
Some  Flotation,  Cyanidation,  and  Filtra- 
tion Litigation  (88875  N).  R.  C.  Canby. 
3500  w.  Can  Min  Inst,  Bui — Sept.,  1918. 
Compares  the  McArthur-Forrest  cynaide 
and  the  Moore  filter  cases  with  features  of 
present  flotation  litigation. 


Ore  Treatment 

Ore  Treatment  in  Colorado  (88522  A). 
Map.  .^500  w.  Eng  &  Min  Jl— Aug.  31. 
1918.  Its  position  in  the  milling  and  metal- 
lurgical field. 

Recovery  - 

Recovery  of  Selenium  and  Tellurium  in 
Copper  Refining  (88657  A).  M.  H.  Mer- 
riss  and  H.  T.  Binder.  2200  w.  Eng  & 
Min  Jl— Sept.  7,  1918.  Methods  of  recov- 
ery from  electrolytic  slime  are  suggested 
as  practicable. 

Screening 

Mechanical  Screening  of  Wet  Pulp 
(88963.^).  H.  E.  Megraw.  2000  w.  Eng 
&  Min  Jl— Sept.  21,  1918.  Mechanical 
screening  as  a  preliminary  to  concentration 
is  recommended.  Features  of  apparatus 
discussed. 

Smeltery 

The  Blast-Furnace  Cfiarge  at  the  Bunker 
Hill  Smeltery  (88655  A).  C.  T.  Rice. 
Second  article  of  a  series.  Ills.  1500  w. 
Eng  &  Min  Jl— Sept.  7,  1918.  Describes 
the  composition  of  the  charge  and  the 
handling  of  the  various  materials  com- 
prising it. 

PRECIOUS  METALLURGY 

Diamonds 

The  Discovery  of  Diamonds  in  South 
.•\frica  (88714  .A).  E.  J.  Dunn.  6000  w. 
Aust  Min  Std— July  18,  1918.  Account  of 
tlie  discovery. 

Gold  Mining 

Gold  Mining  Disabilities  (88717  N). 
7500  w.  Cham  Mines  W  Aust,  Mthly  Jl— 
May  31,  1918.  How  war  conditions  and 
increased  taxation  have  increased  the  dis- 
abilities of  this  industry  so  important  for 
Australia. 
Pyrite 

Pyrite  Mining  at  Kershaw,  South  Caro- 
lina' (88961  .\i.  Joel  H.  Watkins.  Ills. 
3500  w.  Eng  &  Min  Jl— Sept.  21,  1918. 
The  old  Haile  gold  mine  being  worked  for 
production  of  pyrite  ore. 
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CONDUCTING    TRANSPORTATION 

France 

Operation  the  U.  S.  Military  Railways 
in  France  (88942).  J.  G.  Porter.  Ills. 
3500  w.  Ry  Age — Sept.  20,  1918.  How 
Americans  adapted  themselves  to  condi- 
tions encountered. 

N.  W.  Region 

N.  W.  Region;  A  Group  of  Well-Man- 
aged Roads  (88813).  Photographs.  2500 
w.  Ry  Age— Sept.  13,  1918.  Ranks  high 
in  earning  capacity  and  operating  effi- 
ciency. 

Signaling 

Signaling  Practice  (88998  C).  Ills.  60 
pp.  Ry  Sig  .'\ssn.  Jl — Sept.,  1918.  Re- 
ports of  committees  on  mechanical  inter- 
locking, standard  designs,  A.  C.  automatic 
block  signaling,  signaling  practice,  etc. 

Troop  Trains 

A  Kovcl  Scheme  for  Carrying  Troops 
by  Rail  (88815).  Frederick  C.  Coleman, 
lils.  1500  w.  Ry  Age— Sept.  13,  1918. 
Military  cars  used  by  the  Indian  Peninsula 
Ry.  are  described. 

U.  S.  Administration 

Organiz.ition  of  Government  Railroad 
Administration  (88784  A).  2000  w.  Eng 
News-Rec — Sept.  12,  1918.  Chart  and  ex- 
planatory data. 


Director  General  Mc.A.doo  Reports  to 
the  President  (88812).  6000  w.  Ry  .\ge — 
Sept.  13,  1918.  Work  of  the  U.  S.  rail- 
road administration  for  the  first  seven 
months. 
MOTIVE  POWER  AND  EQUIPMENT 
Cars 

Steel  Baggage  Car  for  the  United  States 
Railroad  Administration  (88668).  1000  w. 
Ry  Rev — Sept.  7,  1918.  General  descrip- 
tion of  design  for  all-steel  70-foot  baggage 
car. 
Electric  Locomotives 

Torque  of  Electric  Motors  as  Applied  to 
Electric  Locomotives  (88678  A).  1500  w. 
Ry  &  Loc  Eng — Sept.,  1918.  Shows  char- 
acteristic curves,  telling  how  to  read  them 
and  how  to  apply  them  to  a  locomotive. 

Xew  Single-Phase  Locomotives  for  the 
Swiss  Bundesbahn  (88666~l.  Hugo  Studer. 
Ills.  1500  w.  Elec  Ry  Jl— Sept.  7,  ip'S. 
Details  of  four  sample  locomotives  or- 
dered. 

Regenerative  Electric  Railways  (88593 
A).  2000  w.  Elec  Rev — Aug.  16,  1918. 
The  economy  of  the  regenerative  system 
and  its  adoption  on  3-phase,  single-phase, 
and  d.  c.  railways. 
Feed-Water  Heaters 

The  History  of  Locomotive  Feed  Water 
Heaters    (88674    A).      J.    Snowden    Bell. 
Ills.    4400  w.    Ry  &  Loc  Eng — Sept.,  igi8. 
.Salient  features  of  an  exhaustive  paper. 
To  avoid  error,  please  order  by  title  and  number 


Fire-boxes 

Renewable  Stay  Heads  for  Locomotive 
Fireboxes  (89044  .\).  Ills.  2500  w.  Engr 
— -Aug.  30,  1918.  A  patent  device  for  re- 
newing small  or  defective  stay  heads  and 
its  advantages. 
Fuel  Conservation 

The  Railroad  Fuel  Conservation  Cam- 
paign (88999).  Eugene  McAuliffe.  2000 
w.  Ry  Rev— Sept.  21,  1918.  True  state- 
ment of  the  situation,  and  the  extreme 
need  for  improvement.  How  railways 
may  improve  conditions. 
Locomotive  Development 

The  .\dvance  of  Science  Applied  to  Lo- 
comotives   in    the    Last    Eighteen    Years 
(.88676  .A).     1700  w.     Ry  &  Loc   Eng— 
Sept.,  1918.    Review  of  progress. 
Locomotives 

The  U.  S.  Standard  Heavy  Mikado  Type 
Locomotive  (88516).  Ills.  1200  w.  Ry 
.Age — Aug.  30.  1918.  Recently  completed 
by  Am.  Locomotive  Co.  Second  of  stand- 
ard types  to  be  placed  in  service. 

The  First  Standard  0-8-0  Type  Switch- 
ing Locomotive  (88941).  600  w.  Ry  Age 
—Sept.  20,  1918.  Total  weight  214,000  lb.; 
tractive  efi'ort  SS.ooo  lb. 

4  Cilindcr  Compound-locomotieven  voor 
Java  (89055  B).  I.Franco.  Ills.  5900  w. 
Ingenicur— July  20,  1918.  4  Cylinder  com- 
pound, 4-6-2  type,  with  feed-water  heater 
built  for  Dutch  railways  in  Java. 
only. 
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Pulverized  Coal 

Pulverized  Coal  on  American  Locomo- 
tives  (8885s  A).     Ills.     2000  w.     Engr— 
Aug.  23,  1918.     Serial,  1st  part.     Reviews 
the  history  of  its  use  in  the  U.  S. 
Smoke  Prevention 

Locomotive  Stokers  and  Smoke  Preven- 
tion (88643).  \V.  S.  Bartholomew.  Ab- 
stract of  paper  before  Smoke  Prevention 
Assn.  2500  w.  Ry  Age— Sept. '6,  1918. 
With  careful  firing  lighter  fires  can  be  car- 
ried with  more  perfect  combustion. 
Valve  Setting 

Practical  Hints  on  Valve  Setting  (88675 
A).    Ills.    1800  w.    Ry  &  Loc  Eng— Sept.. 
1918.     Correction  of  errors. 
PERMANENT    WAY    AND     BUILD- 
INGS 
Rail  Fissures 

Transverse  Rail  Fissures  and  the  De- 
railment at  Juniper,  Ga.  (88530).  Ills. 
Also  editorial.  3200  w.  Ry  Rev— Aug.  31, 
1918.  From  report  of  James  E.  Howard 
on  investigations  made. 

ROADS  AND  PROJECTS 
French  Lines 

Restauration  Des  Chemins  De  Fer 
Apres  La  Guerre  (89085  B).  H.  Morissat. 
Ills.    2000  w.    La  Nature — Sept.  7,  1918. 


THE  ENGINEERING  INDEX 

Ostia 

See    same    heading   under    Civil    Engi- 
NEERixG,  Waterzvays  and  Harbors. 
U.  S.  Railroads 

The  Immediate  Needs  of  the  Railroads 
(87807   A).     2500   w.     Eng    News-Rec— 
July   25,   1918.     Improvements   needed   to 
avoid  congestion  ne.\t  winter. 
Valuatino 

I.  C.  C.  Report  on  Valuation  of  Texas 
Midland  (885171.    600  w.     Ry  Age— Aug. 
30;    1918.     Renders   decision  on   carrier's 
objections   to   tentative   finding. 
TRAFFIC 

Government  Control 

Meeting  of  tlie  National  Industrial 
Traffic  League  (S8644).  3000  w.  Ry  Age 
—Sept.  6,  191S.  How  the  large  shipper? 
feel  toward  the  new  management  of  the 
railroads. 
Package  Freight 

Conveyor  Scheme  for  Handling  New 
York  City"s  Package  Freight  (88645). 
Ills.  1000  w.  Ry  Age— Sept.  6,  1918. 
Abstract  of  paper  "by  M.  A.  Long  outlin- 
ing a  plan  for  constructing  three  tunnels 
under  the  Hudson  river  for  vehicular  traf- 
fic with  conveyors  on  each  side  of  each 
tube  to  transport  1.  c.  1.  freight. 
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Private  Car  Lines 

Private  Car  Lines  to  Receive  One  Cent 
a  Mile  (88518).  8000  w.  Ry  Age— Aug. 
30,  1918.  Interstate  Commerce  Commis- 
sion finds  this  rate  necessary  to  help  com- 
pensate for  increased  cost. 

Southwest 

Organization  of  the  Southwestern  Rail- 
way Region  (88101).  2000  w.  Ry  Age— 
Aug.  9,  1 918.  Economic  character  of  the 
territory ;  mileage,  equipment,  and  rev- 
enues of  the  railways. 

Transport 

Transport  Reform  Considerations 
(89100  A).  Granville  F.  Billbrough. 
3500  w.  Ir  &  CI  Trds  Rev— Aug.  30,  1918. 
Serial,  ist  part.  Aims  to  indicate  lines 
for  securing  a  more  general  cooperation 
and  to  outline  methods  which  might  im- 
prove facilities  and  secure  economies  in 
transportation. 

United  Kingdom 

Coal  and  Mineral  Traffic  on  the  Rail- 
ways of  the  United  Kingdom  (S9048  A). 
H.  Kelway-Bamber,  w-ith  discussion.  Ab- 
stract of  paper  before  Instn.  of  Locomo- 
tive Engrs.  4500  w.  Ir  &  CI  Trds  Rev— 
Aug.  30,  1918.  Compares  the  relative  effi- 
ciency of  coal-carrying  wagons,  discuss- 
ing possible  improvements. 


STREET  AND  ELI 


Armature  Heating 

.Armature  Heating  in  Traction  Motors 
(88840  A).  Dr.  L.  Adler.  Abstract  from 
Elektro.  Zeit.  2000  w.  Elec'n — Aug.  9, 
1918.  ]\Iethods  of  determining  the  tem- 
perature and  the  results. 
Armatures 

Rewinding  and  Testing  Direct-Current 
Locomotive  Armatures  (89020).  Frank 
Huskinson.  Ills.  2000  w\  CI  Age— Sept. 
19,  1918.  Methods  and  "stunts"  resorted 
to  by  a  practical  mine  electrician. 
Buffalo-Niagara 

Quick    Service    Between    Buffalo    and 
Niagara    Falls    (88106).      Ills.      1200    w. 
Elec  Ry  Jl — Aug.   10,   1918.     Salient  fea- 
tures of  a  high-speed  line. 
Cars 

Large    Capacity    Wooden    Hopper    Car 
(88687  A).    Ills.    1200  w.    Ry  Mech  Engr 
— Sept..  1918.    Details  of  car  for  the  Nor- 
folk &  Western. 
Car  Trucks 

Forces  Acting  Directly  or  Indirectly 
Upon  the  Truck  Side  Frame  (88275). 
Norman  Litchfield.  2500  w.  Elec  Ry  Jl 
— Aug.  17.  1918.  Factors  which  affect  side 
frame  design. 
Checking  Devices 

Study  of  Car  Energy  Saving  at  Dubuque 
(8835 1 V  L.  E.  Gould.  Map.  1500  w. 
Eiec  Ry  Jl — .A.ug.  24,  1918.  Tests  made 
on  level  and  hill  lines  showing  savings  ob- 
tained by  use  of  meters  as  checking  de- 
vices. 
Construction 

Electric  Railway  Construction  on  the 
Detroit-Superior  Bridge  (87850).  Ills. 
800  w.  Elec  Ry  Jl — July  27,  1918.  Inter- 
esting overhead  and  track  work  on  the 
high-level  viaduct  at  Cleveland,  Ohio. 
Cooperation 

Philadelphia  Cooperative  Plan  Extended 
(88817).  3000  w.  Elec  Ry  Jl— Sept.  14, 
1918.  Success  of  plan  shown  by  eight 
years  of  experience.  Several  changes 
made  in  new  plan. 
Cost-of-Service 

Defects  in  the  Cleveland  Plan  (88729 
A).  Andrew  Squire.  3000  w.  A  E  R  A — 
Aug.,  1918.  Faults  which  eight  years  of 
operation  under  cost-of-service  system 
have  developed. 


Electric  Locomotives 

See  same  heading  under  R.\ilway  En- 
gineering, Motive  Power  and  Equipment. 
Employees 

Labor     and      the      Electric      Railways 
(88546).    Britton  I.  Budd.    2200  w.     Elec 
Ry  Jl — Aug.  31,  1918.     Importance  of  co- 
operation and  fair  pay. 
Fares 

How  Zone  Fares  Are  Collected  (88545). 
2500  w.    Elec  Ry  Jl — Aug.  31,  1918.    Sum- 
mary of  European  and  American  practice 
showing  methods  adopted. 
Gear  Losses 

Will  a  Cushioned  Gear  Save  Power  in 
Car  Operation?  (88276).  G.  W.  Reming- 
ton. 1000  w.  Elec  Ry  Jl — Aug.  17,  1918. 
Energ}-  expended  in  vibration  and  shocks 
is  improperly  included  w-ith  the  gear 
losses. 
Line  Construction 

Applving  Common-Sense  in  Line  Con- 
struction (88273).  Charles  R.  Harte.  Ills. 
3000  w.  Elec  Ry  Jl— Aug.  17,  1918. 
Money  and  time  can  be  saved  by  close 
co-operation  of  designer  and  constructor. 
One-Man  Cars 

A.  E.  R.  A.  War  Board  Submits  Brief 
on- One-Man  Cars  (88033).    3000  w.    Elec 
Ry  Jl — Aug.  3,  1918.    Favorable  report. 
Operation 

Increased  Economy  Results  from  Cor- 
rect Operation  of  Car  Equipment  (88272). 
C.  W.  Squier.  1500  w.  Elec  Ry  Jl— 
Aug.  17,  1918.  Effects  of  rate  of  accelera- 
tion and  braking  on  the  schedule  speeds 
and  power  consumed  in  car  operation. 
Passenger  Transportation 

Puttmg  Car  Wheels  Under  Shipbuilders 
(88032).     Ills.     4500    w.     Elec    Ry   Jl— 
Aug.  3,  1918.     Service  reported  adequate 
in  85  out  of  164  shipyards. 
Power  Saving 

Conserving    Men    and    Material    (88730 
A).    2500  w.    .•\  E  R  A— Aug.,  1918.    Rec- 
ommendations of  street  railway  committee 
of  the  New  England  Fuel  Administration. 
Rates 

-\utomatic  Rate  System  Is  Fair  to  All 
(88107).  Harold  W.  Clapp.  2000  w. 
Elec  Ry  Jl — Aug.  10,  1918.  Shows  desir- 
ability of  flexible  fares  automatically  ad- 
justed. 
To  avoid  error,  please  order  by  title  and  number 


Reclamation  Work 

Connecticut  Company  Centralizes  Re- 
clamation Work  at  New  Haven  (88543). 
Ills.  2000  w.  Elec  Ry  Jl — Aug.  31,  1918. 
Economies  from  reclaiming  equipment. 

Service 

Hauling  Shipbuilders  to  Hog  Island — 
and  Home  Again  (88816).  Ills.  2500  w. 
Elec  Ry  Jl — Sept.  14.  1918.  Problems  in 
transferring  30,000  people  each  way  daily. 
High  Passenger  Density  the  Outstand- 
ing Feature  of  New  Service  to  Hog  Island 
(88665).  Ills.  2500  w.  Elec  Ryjl— Sept. 
7,  1918.  Cars  for  carrying  shipbuilders 
are  described,  also  the  service. 

Slowdowns 

The  Time  Lost  in  Slowdowns  (88686 
A"i.  Walter  \'.  Turner.  2500  w.  Ry 
Mech  Engr — Sept.,  1918.  Compares  ac- 
celeration with  deceleration  in  steam  road 
service,  computing  time  lost. 

Snow 

Snow-  Fighting  in  Montreal  (88544). 
Arthur  Gaboury.  2500  w.  Elec  Ry  Jl — 
Aug.  31,  1918.  How  a  northern  citj'  keeps 
its  streets  clear  of  snow  in  severe  winters, 
and  maintains  car  service. 

Sweden 

On  Visiting  the  Riksgrans  Railway 
(87943  A).  H.  L.  Kirker.  Ills.  3500  w. 
Elec  Jl— Aug.,  1918.  Single-phase  rail- 
way in  the  Arctic  Circle,  in  Lapland, 
Northern  Sweden. 

Tower  Erection 

Some  Practical  Points  in  Pole  and 
Tower  Erection  and  Support  (88991). 
Charles  R.  Harte.  Ills.  4500  w.  Elec  Ry 
Jl — Sept.  21.  191S.  Particular  reference 
to  erection  in  marshy  ground. 

Tracks 

Subsoil  and  Its  Important  Relation  to 
Track  Construction  (8S992).  R.  C.  Grain. 
Ills.  2500  w.  Elec  Ry  Jl— Sept.  21.  1918. 
Analyzes  track  development  since  the  be- 
ginning of  electric  raihray  operation. 

Track  Work 

Special  Track  Work  for  Street  Railways 
(88323  A).  J.  V.  Hunter.  Ills.  2500 
w.  Am  Mach— Aug.  22.  1918.  Methods 
used  in  manufacture  of  switches,  frogs 
and  crossovers, 
only. 


THE  ENGINEERING  MAGAZINE 


)]  WKITTEN     FOR 

rr^  Industrial  Executives 

AND 

[MECHANICAL  ENGINEERS 


OEVOTITD  TO 

Labor  Saying  Machinery  ' 

VS  AND  I 

IILABQR  Saving  yHANAGEMENTJ 


Vol.  LVI 


December,  1918 


No.  6 


•ai¥va,u'iiii^  and 


0,ud    ^Q'CWC) 


By  W.    !■•■• 

Reclaiming  industrial  materials  and  wastes  and  ap- 
plying them  to  the  needs  of  production  demands  ener- 
getic managerial  action.  We  cannot  afford  to  lose 
from  essential  production  an  ounce  of  metal  or  Abre, 
a  drop  of  oil,  acid  or  chemical,  nor  a  particle  of  leather, 
rubber,  paper,  'wood  or  coal.  The  significance  of  this 
salvaging  is  forcibly  presented  in  this  article,  and  re- 
claiming practice  is  outlined  for  a  number  of  classes 
of  materials  and  U'astes. 

NE\\'  interest  lias  been  awakened  in  the  subject  of 
salvaging  wastes  which  is  obviously  the  direct 
result  of  the  war.  Conservation  in  industry  has 
within  the  brief  space  of  less  than  two  years  become  a 
world-wide  slogan.  The  world  is  fast  becoming  aroused 
to  the  facts,  that  savings  is  now  one  of  the  chief,  vital 
principles  of  existence ;  that  the  extravagant,  wasteful 
practices  of  the  past  mean  ruin  to  the  nation  continuing 
them ;  that  the  winning  of  the  present  conflict  depends, 
and  has  depended,  not  so  much  upon  guns  and  men,  not 
so  much  upon  equipment  in  the  field,  as  upon  the  careful 
saving  and  judicious  use  of  eveiy  fabric  and  fibre,  of 
every  piece  of  metal,  and  of  every  element  of  human  and 
mechanical  energy,  which  go  to  make  up  and  sustain  the 
modern  gigantic  machinery  of  war. 

In  industry  these  words  have  assumed  a  new  and  more 
vital  significance  for  us  since  America's  entrance  into  the 
world  struggle. 

Saving   and    utiliz-  l 

ing  the  by-products 
of  production  have 
gained  a  new  and 
sudden  prominence 
among  other  estab- 
lished practices  of 
recognized  value  in 
engineering  and 
manufactur- 
ing. The  govern- 
ment now  demands 
to  know  what  we 
are  doing  with  the 


Conservation  m  manufacturing'  is  akin  to  the  conseivation  of 
natural  resources  but  is  more  far-reaching,  for  it  deals  with  mate- 
rials of  greater  unit  value  and  those  upon  which  human  labor  has 
been  expended.  So  the  loss  of  industrial  materials  and  wastes 
means  a  loss  of  human  effort  as  well  as  the  disappearance  of  nat- 
ural resources.  Furthermore,  this  loss  extends  to  the  labor  and 
equipment  needed  for  transportation  and  marketing  and  so  reaches 
into  every  activity  of  industry. 

Conservation  in  manufacturing  is  now  recognized  as  one  of  the 
laws  of  production. 


Mr.  ir.  Kockz^'ood  Conover  has  been  connected  with 
the  General  Electric  Company  for  the  past  twenty- 
seven  years,  and  for  the  major  portion  of  that  time  has 
devoted  his  attention  to  economics  and  conservation 
ivork.  For  the  Past  si.vieen  years  he  has  been  econo- 
mist at  the  Schenectady  plant.  He  is  the  author  of  two 
historical  volumes,  also  of  numerous  papers  on  organi- 
zation  and  efficiency,  and  is  a  frequent  contributor  to 
the   technical  press  on   industrial  economics. 

materials  entrusted  to  our  care.  It  matters  not  whether 
we  are  manufacturing  specifically  for  the  military  ©eeds 
of  the  nation,  or  for  private  commercial  ends,  the  ques- 
tion remains  the  same:  What  are  we  doing  to  conserve? 
It  is  plainly  the  duty  of  industrial  managers  eveiywhere, 
of  the  leaders  of  big  business  of  every  kind,  and  of  the 
citizen  in  every  calling  of  life,  to  study  in  this  great 
crisis  the  conservation  of  waste  and  the  salvaging  of  the 
by-products  of  production  and  every-day  living  as  never 
before  in  the  history  of  our  country.  Not  a  pound  of 
metal  or  fabric  ;  not  a  drop  of  essential  oils  or  chemicals  ; 
not  a  piece  of  leather,  rubber  or  wood ;  not  even  a  scrap 
of  paper,  should  be  allowed  to  go  to  waste  or  escape 
the  process  of  reclamation.  All  these  things  and  numer- 
ous other  by-products  of  manufacturing  are  urgently 
needed  by  our  government  in  the  prosecution  of  the  war. 
Far-Reaciiixg  Significance  of  the  Work 

Salvaging  indus- 
*  trial   wastes   has   a 

more  far-reaching 
significance  than 
most  people  realize. 
The  necessity  for 
universal,  energetic 
action  is  now  mul- 
tiplied a  thousand 
fold.  It  is  obvious 
the  unnecessary 
consumption  of  fin- 
ished fabrics  or 
failure  to  reclaim 
by-products  neces- 
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sitates  increased  production  of  raw  materials.  In  these 
raw  materials  are  contained  the  essential  elements  re- 
quired for  all  the  various  processes  of  war.  Further- 
more, increased  production  of  whatever  nature  means 
additional  labor,  additional  transportation  facilities,  the 
tying  up  of  railway  equipment,  and  congestion  of  traffic  ; 
all  of  which  seriously  affect  the  movement  of  the  long 
list  of  military  products  required  by  our  government. 

It  is  manifestly  of  great  importance,  if  we  are  to 
secure  a  practical  working  basis  of  economic  manufac- 
turing, to  establish  systems  of  control  in  every  factory  in 
the  land.  Systems  must  be  set  up  which  will  not  only 
insure  the  economic  consumption  of  all  materials  em- 
ployed in  production,  but  which  will  also  prevent  every 
form  of  unnecessary  industrial  waste  and  accomplish 
the  complete  reclamation  of  all  classes  of  by-products. 
Regular  stock  department  reports  are  most  essential  for 
the  purpose  of  showing  the  amount  of  various  classes  of 
material  delivered  to  the  manufacturing  floors,  but  the 
establishment  of  systems  of  prevention  and  control, 
which  preclude  the  possibility  of  waste,  is  of  far  more 
importance  and  of  far  greater  effectiveness  in  securing 
the  results  we  are  seeking  to  obtain. 

Unskilled  Help  A  Source  of  Waste 

With  the  exigencies  of  the  war,  most  difficult  em- 
ployment problems  have  also  arisen  of  a  character  which 
the  manufacturer  has  never  before  had  to  face.  Much 
of  the  new  help  which  he  employs  has  to  be  taught  the 
simplest  rudiments  of  shop  practice.  This  condition 
materially  affects  precision  in  productive  processes  and 
is  a  fertile  source  of  increase  in  industrial  wastes.  How 
to  meet  this  condition  is  one  of  the  serious  problems  of 
the  day  and  one  in  vital  need  of  being  solved. 

In  the  larger  industries  engaged  in  the  manufacture 
of  a  diversified  mechanical  and  electrical  product,  and  in 
all  industries  the  products  of  which  are  composed  chiefly 
of  metal  parts,  such  as  machineiy  for  mills  and  factories, 
agricultural  and  traction  machinery,  automobile  prod- 
ucts,* etc.,  metal  scrap  such  as  steel,  iron,  copper,  brass, 
and  various  alloys,  constitute  the  greater  portion  of  the 
valuable  by-products.  The  aggregate  of  by-products 
reclaimed  annually  in  some  of  our  chief  industries 
amounts  to  many  thousand  tons.  In  one  of  the  largest 
electrical  industries,  the  General  Electric  Company's 
plant  at  Schenectady,  it  has  amounted  in  the  past  two 
years  to  more  than  40,000  tons  per  year. 

Equipment  for  Reclaiming 

In  the  bigger  mechanical  industries  like  the  Schenec- 
tady plant  it  is  essential  to  provide  a  building  which  can 
be  devoted  exclusively  to  reclaiming  by-products.  The 
building  should  be  equipped  with  narrow  and  broad 
gage  tracks  and  overhead  traveling  cranes  for  the  re- 
ceiving of  incoming  materials  and  also  for  loading  for 
shipment.  There  should  also  be  an  equipment  of  metal 
separators,  metal  shears,  presses,  cutting  and  bundling 
machines,  reduction  furnaces,  melting  pots,  and  neces- 
sary benches,  vises,  saws,  or  other  tools  required  in  tak- 
ing apart  and  preparing  materials  for  shipment  to  the 
foundries  and  dealers.  The  contiguous  outside  area 
should  be  provided  with  ample  trackage,  loading  plat- 
forms, storage  sheds,  and  with  gantry  crane  service  for 
the  handling  of  heavy  materials  and  castings  which  must 
be  stored  while  awaiting  disposition.  In  small  plants,  a 
section  of  one  of  the  shops  or  storehouses  can  usually 
be  assigned  to  by-products.  In  these  smaller  factories 
the  facilities  and  equipment  required  for  reclaiming  and 
handling  scrap  will  necessarily  depend  upon  the  char- 
acter or  class  of  product  manufactured  and  may  be  lim- 
ited to  comparatively  few  machines  or  tools. 


]ilETAL  Bv-PrODUCTS 

For  purposes  of  accounting  it  is  always  desirable  to 
establish  a  system  whereby  the  individual  shop  depart- 
ments will  receive  credit  for  all  scrap  produced. 

In  the  large  boring  mill  and  machine  departments, 
steel  boxes  of  approximately  two  tons  capacity  are 
placed  in  convenient  localities  near  the  machine  tools, 
into  which  the  chips  and  turnings  can  be  shoveled  with 
facility  by  the  machine  helpers  or  floor  sweepers.  These 
boxes  are  provided  with  hinged  ends  to  facilitate  dis- 
charging, and  with  handles  for  lifting  with  the  shop 
cranes  and  conveying  to  the  cars.  This  obviates  the 
operation  of  wheeling  out  of  chips  to  the  sidings  in  bar- 
rows by  the  floor  labor  gangs,  thereby  effecting  a  good 
economy  in  cost  of  handling.  This  class  of  scrap  is 
usually  shipped  in  car  lots  in  its  original  form,  and 
weights  are  tallied  on  the  railroad  scales  at  the  scale 
house. 

The  process  of  briquetting  steel  and  iron  borings  and 
turnings,  which  has  been  established  in  several  of  the 
larger  manufacturing  centers  of  Europe  in  the  cities  of 
pjerlin,  Vienna.  Buda  Pesth,  Stolberg,  Chemnitz,  Cassel, 
Milan,  and  in  Switzerland  at  Winterthuer,  has  in  recent 
years  come  into  use  to'  a  limited  extent  in  this  country. 
It  is  one  of  the  new  developments  for  which,  in  connec- 
tion with  certain  prospective  metallurgical  reactions, 
there  appears  a  somewhat  attractive  field  about  to  be 
opened  up,  and  one  in  which  the  big  industries  of  the 
country  will  more  generally  take  interest  in  the  future. 
In  giving  consideration,  however,  to  the  increased  mar- 
ket value  of  steel  and  iron  borings  and  turnings  which 
have  been  briquetted,  the  cost  of  the  installation  and 
operation  must  not  be  lost  sight  of,  which  may  and  does 
have  a  very  material  bearing  on  the  net  gain  to  be  cred- 
ited to  the  operation.  This  is  especially  true  where  lib- 
eral market  figures  are  already  being  obtained  for  these 
by-products  shipped  in  their  original  form.  In  the  pres- 
ent crowded  condition  of  industrial  plants  it  is  obvious 
that  the  cost  of  installation  in  a  very  appreciable  number 
of  cases  must  include  the  erection  of  new  buildings  for 
the  purpose,  which  will  involve  an  important  item  of  in- 
vestment to  be  charged  against  the  receipts.  In  general 
the  larger  industries  throughout  the  country  are  still  ad- 
hering to  the  practice  of  shipping  their  borings  and  turn- 
ings unbriquetted  in  car  lots. 

Handling  Metal  Chips  and  Turnings 

In  the  manufacturing  departments  having  machine 
tool  sections  devoted  to  the  machining  of  small  parts 
and  in  the  automatic  machine  departments,  the  chips  and 
turnings  consisting  of  steel,  iron,  copper,  brass,  compo- 
sition, babbitt,  etc.,  are  collected  in  steel  barrows  and 
containers,  weighed,  tagged,  and  sent  to  the  general 
scrap  building.  The  tag  attached  to  the  container  desig- 
nates the  department  from  which  the  chips  come,  class 
of  material,  and  weight.  As  far  as  practicable  the  scrap 
from  these  departments  is  kept  separate  in  the  processes 
of  machining,  the  chips  from  one  kind  of  metal  being 
removed  from  the  tool  pans  as  soon  as  the  job  is  finished 
and  before  another  metal  is  started  cutting.  Chips  re- 
moved from  machines  operating  with  cutting  oils  are 
run  through  oil  separators  before  delivery  to  the  scrap 
building.  This  process  is  a  most  essential  one,  the  oil 
reclaimed  amounting  in  some  cases  to  a  barrel,  and  in 
others  to  more  than  a  barrel  per  ton  of  chips,  according 
to  operating  conditions.  This  oil  should  be  mixed  with 
a  proper  proportion  of  new  oil  to  bring  its  cutting  value 
up  to  standard  requirements. 

Mixed  chips  and  turnings  from  machines  operated  on 
short  jobs,  involving  frequent  changes  of  metal,  and 
from  those  operated  on  parts  assembled   from  two  or 
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more  metals  or  materials,  are  collected  1)\-  tlie  tlnor 
sweejiers  and  forwarded  in  barrels  to  the  scrap  building 
for  sorting  and  loading. 

Apparatus  and  materials  designated  by  the  mechanical 
inspection  force  of  the  shops  to  be  scrapped  have  a  blue 
tag  attached  at  the  time  of  inspection,  and  are  sent  to 
the  by-products  building  where  they  are  taken  apart  and 
all  materials  of  value  saved.  Benches  are  provided  for 
the  men  who  do  the  work  of  disassembling,  and  the  vari- 
ous metals  and  materials  are  sorted  into  barrels,  boxes, 
or  bins  in  preparation  for  shipment  or  consumption  in 
the  home  foundries. 

Saving  Babbitt  Scrap 

Babbitt  scrap  is  usually  an  important  item  in  most 
mechanical  industries.  Frequently  it  is  mixed  with 
iron,  brass,  or  composition,  as  is  the  case  where  it  conies 
from  machines  employed  on  the  process  of  turning  and 
boring  bearings,  etc.  When  mixed  with  iron  it  is  put 
through  the  magnetic  metal  separators  and  is  then  ready 
for  reduction  in  the  babbitt  furnaces  with  the  clean 
babbitt  chips  collected  from  the  shops.  The  furnaces  arc 
located  in  an  addition  adjoining  the  main  scrap  building 
which  is  devoted  exclusively  to  smelting  and  casting 
pigs.  The  capacity  of  the  furnaces  is  3,000  pounds  per 
run,  or  approximately  12,000  pounds  production  per  day. 
The  pigs  cast  from  these  chips  are  worth  the  price  of 
new  babbitt  metal  in  the  open  market.  Babbitt  dross 
contains  a  high  percentage  of  pure  metal  when  reclaimed, 
and  is  worth  approximately  85  per  cent,  of  market  pigs. 
Lead  dross  yields  about  the  same  relative  value  in  re- 
clamation. During  the  year  1917  nearly  400,000  pounds 
of  babbitt  pigs  were  cast  from  scrap  and  used  for  home 
consumption,  and  more  than  300,000  pounds  of  mixed 
babbitt  and  babbitt  dross  were  saved  and  sold  to  the 
outside  market.  All  lead  dross  is  also  saved  and  simi- 
larly disposed  of. 

Copper,  Tin,  Nickel,  Aluminum,  Etc. 

The  shop  foremen  should  give  special  attention  to 
saving  all  copper,  brass,  german  silver,  nickel,  aluminum 
or  other  grades  of  metal  in  whatever  form.  This  would 
include  wire  scrap,  clippings,  stampings,  and  cuttings 
from  both  metal  sheets  and  solid  stock  left  over  from 
productive  processes.  Care  should  be  exercised  to  pre- 
vent workmen  from  throwing  small  pieces  of  scraj) 
metal  into  the  shop  waste  cans,  and  the  refuse  from 
these  cans  should  always  be  sorted  and  all  metals 
picked  out  before  sending  the  waste  material  to  the  fac- 
tory dump  or  destructor  plant. 

I'oundry  slags  and  wastes  from  smelting  furnaces  in 
nn'lls  and  reduction  plants  pay  good  returns  on  the  labor 
o.\])ended  in  the  process  of  reclaiming.  The  slag  from 
the  cupolas  and  furnaces  should  be  carefully  sorted  and 
screened,  in  which  case  there  will  be  little  material  of 
value  left.  The  percentage  remaining  will  not  usually 
be  sufficient  to  require  the  operation  of  a  cinder  mill. 
In  the  brass  foundry  there  is  always  an  accumulation 
of  metal  waste  which  yields  a  good  return.  This  residue 
requires  more  care  and  equipment  in  the  process  of  re- 
claiming. In  general  the  coarser  portion  is  put  through 
a  crusher  to  render  it  in  shape  for  screening  or  separat- 
ing by  electric-magnetic  process.  With  suitable  jigs, 
screens,  tables  and  magnetic  separators,  all  of  the  finer 
jiarticles  of  metal  can  be  saved. 

It  is  good  practice  to  gather  all  the  refuse  from  the 
foundry  floor,  which  may  contain  particles  of  metal. 
and  by  means  of  one  or  more  of  the  several  reclaiming 
processes,  reduce  the  metallic  portion  to  a  condition  and 
shape  suitable  for  use  in  charging.  The  by-products 
from  reduction  and  smelting  processes  in  laboratory  fur- 
naces and  retorts,  and  by-products  from  laboratory  pro- 
duction in  general  offer  a  wide  field  for  valuable  conser- 


\ation  work.  Many  valualile  metallic  elements  in  the 
form  of  wastes  and  residues,  such  as  aluminum,  molyb- 
denum, tungsten,  barium,  etc.,  can  be  reclaimed  and  used 
again  in  production  with  a  comparatively  greater  profit 
than  in  many  other  classes  of  manufacture. 

Building  Construction — Improvement  and  General 
Repairs 

Waste  materials  left  over  from  building  construction 
and  repair  work  comprise  a  large  list.  Alterations  and 
repairs  to  buildings  often  involve  the  removal  of  steel 
angles  and  beams,  sheet  metal,  piping  and  wiring,  cables, 
etc.  All  of  this  product  of  factory  additions  and  alter- 
ations is  of  the  highest  value.  Much  of  it  can  be  saved 
and  applied  on  other  jobs.  The  same  is  true  of  materials 
used  on  extensions  and  repairs  to  plant  trackage  and  on 
repairs  to  machinery  and  shop  tools,  and  improvements 
and  repairs  in  general.  It  is  good  practice  to  establish 
a  system  of  clearing  up  leftover  materials  immediately 
on  completion  of  work,  and  making  disposition  either  by 
returning  to  stock  or  sending  to  scrap.  Regular  inspec- 
tions of  manufacturing  departments  and  of  contiguous 
areas  between  shops  and  buildings,  as  well  as  storage 
sheds  and  platforms,  should  also  be  made  with  a  view  of 
collecting  and  disposing  of  metals  and  fabrics  left  over 
from  productive  processes,  and  of  obsolete  and  waste 
products  of  every  kind. 

In  making  inspections  and  repairs  on  shop  tools  and 
equipment,  special  attention  should  be  given  to  conserv- 
ing tools  which  may  be  put  in  condition  with  a  reason- 
able expenditure  of  labor  and  material  for  repairs.  In 
some  shops  there  is  a  tendency  to  discard  broken  tools 
and  purchase  new  equipment,  often  at  large  additional 
cost,  rather  than  make  the  necessary  repairs. 

Collecting  and  Saving  Shop  Tools 

It  is  also  essential  to  establish  a  system  of  collection 
of  lathe  and  planer  tools  which  will  insure  that  these  are 
gathered  regularly  from  the  machine  shop  floors  as  they 
become  worn,  and  sent  to  the  forge  shop  for  repointing 
and  grinding,  after  which  they  may  again  be  given  out 
from  the  tool  stock  room  to  the  workmen.  It  is  a  com- 
mon practice  in  some  shops  to  leave  partly  used  cutting 
tools  lying  about  machines  and  cupboards  until  large 
accumulations  result.  Most  of  these  tools  can  be  re- 
pointed  several  times,  or  reshaped  for  other  processes 
to  good  advantage  before  they  are  completely  used  up, 
and  the  remnants  melted  over  into  new  stock.  Each 
tool  should  receive  inspection  and  be  put  to  fullest  serv- 
ice  for  which  it  was  designed  before  being  replaced. 

Tool  steels  in  various  shapes  and  sizes  are  often  left 
lying  about  the  machine  sections  and  tool-making  depart- 
ments without  any  good  reason  except  lack  of  attention 
to  system  on  the  part  of  the  supervisor  in  charge.  AH 
these  remnants  and  left-over  pieces  are  of  the  utmost 
\alue  in  new  tool  production  and  repairs. 

Bolts,  nuts,  washers,  pins,  etc.,  left  over  from  produc- 
tive jobs  should  be  returned  promptly  to  stock  by  the 
workman.  Unless  this  practice  is  followed,  these 
articles  are  apt  to  lie  around  the  benches  and  floors  in- 
definitely and  finally  reach  the  scrap  department  with 
other  materials  as  waste  products.  It  is  the  practice  of 
the  supervisor  in  charge  of  the  main  by-products  build- 
ing and  of  the  collection  and  disposal  of  scrap  in  the 
!-^chenectady  plant  to  systematically  save  all  materials 
which  may  be  of  further  use  in  the  manufacturing  de- 
[lartments  or  in  the  work  of  maintenance  and  repairs. 
Particular  attention  is  paid  to  the  sorting  and  prepara- 
tion of  all  the  \'arious  classes  of  metals  in  order  to  meet 
the  market  rulings  as  to  condition,  size,  and  form  in 
which  the  different  grades  must  be  shipped,  and  also  to 
obtain  the  highest  quotations  which  the  market  affords. 


452 


Decembei',  1918 


r}^ti.bi: 


otrhnn 


A  Gateway  ioi  VVoj 


f 

OX 


nt^oln 


()(A)'C 


/Oc 


iiy  Jo  IVL  E^ion 


In  June,  IQ17,  llic  Lincoln  Motor  Coni/^any  was 
founded  by  llic  -rlerau  automobile  builder,  Mr.  Henry 
M.  Leland.  In  a  little  more  than  a  year  this  company 
has  gathered  together  the  eiiiiipmcnt  and  a  zuorking 
force  of  6,003  persons  to  produce  Liberty  motors. 
Many  zvomen  have  passed  through  this  school  and  arc 
now  engaged  upon  the  following  operations:  Drillina. 
milling,  turning,  slotting,  grinding,  gear  cutting,  broach- 
ing and  in  operating  scrczv  machines  and  automatic 
lathes. 

Mr.  J.  M.  Eatdii  began  his  tiaining  in  industry  as  a 
chainman    and    later    transitman    in    a    snr'.'cying    corps. 

T  is  a  rare  thing  nowadays  to  meet  a  man  seeking  em- 
ployment who  has  served  his  apprenticeship  at  the 
machinist's  trade.  The  toohnaker  who  signed  ar- 
ticles and  put  in  his  first  year  at  five,  eight  or  twelve 
cents  an  Iiour,  and  the  succeeding  three  years  at  a  figure 
only  a  little  more  advanced  in  order  that  he  might,  at  the 
end  of  his  long  period  of  training,  have  a  legal  and  moral 
right  to  call  himself  a  journeyman,  is  not  to  be  found  in 
the  queues  stretching  back  from  the  employment  office 
door.  He  is  much  more  likely  to  be  found  within  the 
shop  directing  the  energies  of  those  less  skilled  tha  1 
himself  and  endeavoring,  even  with  the  handicap  of  in- 
different and  untrained  help,  to  get  out  the  production 
so  badly  needed. 

It  has  often  been  said  that  this  is  an  age  of  specializa- 
tion and  this  is  particularly  true  of  our  industrial  life. 
Advanced  methods  of  manufacturing  have  contributed 
in  a  large  degree  to  the  elimination  of  the  all-round  man. 
and  the  era  of  prosperity  through  which  we  have  bee.i 
passing  has  done  the  rest.  In  our  great  manufacturing 
plants  men  daily  do  their  task,  knowing  little — many 
times  nothing — as  to  the  function  of  the  single  part  that 
passes  through  their  hands.  They  have  acquired  their 
mechanical  education  in  what  to  them  appeared  to  be  a 
free  school,  but  which  was  in  reality  one  suj)ported  by 
an  employer  who,  in  his  desperate  need  for  help,  was 
willing  to  take  at  face  value  the  statements  made  by  the 
pupil  as  to  his  qualifications,  and  who  contributed  in 
time,  money  and  waste  material  toward  putting  his  pupil 
through  one  more  grade  of  his  course. 


Afterward  he  managed  a  surveying  business  of  his 
own.  His  experience  in  employment  matters  began 
with  the  Westinghouse  Electric  6  Manufacturing 
Company,  where  he  spent  six  years  in  that  firm's  em- 
ployment department.  His  ne.rt  pos'tion  was  that  of 
employment  manager  of  the  Oliver  Chilled  Plow 
It  orks.  He  was  for  three  years  with  this  firm  and 
installed  their  employment  system  and  handled  all  in- 
dustrial relations.  Later  he  was  for  si.v  years  welfare 
manager  of  the  Cadillac  Motor  Company,  and  since 
June,  1917,  has  been  industrial  manager  of  the  Lincoln 
Motor  Company  in  Detroit,  Michigan. 

Greater  Productiox  With  New  Meaxs 

The  never  ending  migration  of  help,  with  its  conse- 
quent increase  in  rates  and  the  ease  w'ith  which  positions 
may  be  secured,  has  made  men  indifferent  as  to  the  final 
polish  of  their  mechanical  education.  Prior  to  the  pres- 
ent war,  increased  production  was  a  matter  of  more 
buildings,  more  machinery  and  more  men,  rather  than  a 
greater  eit'ort  and  more  efficient  service  upon  the  part 
of  the  individual.  With  the  taking  from  industry  of 
millions  of  men,  a  slow  but  certain  and  sure  reaction  is 
inevitable  and  the  industrial  slacker  is  rapidly  coming  to 
be  as  much  a  subject  of  contempt  as  is  his  brother,  the 
military  slacker.  The  need  for  immediate  greater  pro- 
duction forces  upon  the  mind  of  employer  and  employee 
alike  the  necessity  for  greater  individual  effort.  The 
patriotic  desire  to  do  all  things  possible,  and  all  things 
well,  has  in  turn  created  a  desire  for  more  complete 
knowledge  and  greater  personal  efficiency. 

The  introduction  of  women  into  branches  of  industry 
hitherto  strange  to  them,  and  their  unselfish  and  patri- 
otic desire  to  equal,  if  not  excell,  in  productive  efficiency 
the  men  whose  places  they  are  temporarily  filling,  to- 
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gether  with  their  natural  inclination  to  become  pace 
makers  is  contributing  much  to  the  change  which  we 
view.  The  eyes  of  the  world,  and  particularly  the  indus- 
trial world,  turn  to  its  women — the  same  gentle  force 
that  in  peace  times  encourages  men  to  greater  accom- 
plishment— confident  that  in  a  world  crisis  they  will  un- 
hesitatingly arise  to  the  occasion,  and  provide  with  the 
delicate  skill  of  their  fingers  those  implements  of  war- 
fare for  which  cries  out  the  manhood  of  the  nation. 
Therefore  the  more  general  appearance  of  women  gives 
special  interest  to  methods  of  the  introduction  into  and 
the  training  of  them  upon  mechanical  operations,  and  it 
seems  to  be  generally  conceded  that  the  so-called  vesti- 
bule school  has  advantages  not  possesssed  by  any  other 
plan.  Particularly  in  munition  plants  and  especially  in 
those  which  have  been  engaged  in  the  manufacture  of 
small  parts  where  close  limits  prevail  has  this  plant  lent 
itself  most  readily  to  the  purpose  of  quickly  making 
available  a  large  force  of  efficient  and  loyal  operators. 

Founding  the  Li.xcul.n   AIot&k  Compaxv 

The  Lincoln  Motor  Company  of  Detroit  was  con- 
ceived in  the  brain  of  Mr.  Henry  M.  Leland  during  the 
month  of  June,  1917,  and  came  into  being  during  July 
of  that  year.  Starting  without  a  plant  or  a  machine  the 
company,    under    the    generalship    of    its    patriarchal 
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tounder  has,  within  a  year,  taken  over,  remodeled  and 
equipped  a  group  of  buildings  formerly  used  for  the 
manufacture  of  automobile  parts,  and  in  addition  has 
erected,  equipped  and  manned  a  new  plant  which  not 
alone  gives  employment  to  6,000  persons  in  the  produc- 
tion of  the  now  famous  Liberty  .Motor  for  aeroplanes, 
but  which  is  said  by  engineers  and  manufacturers  of  ex- 
perience to  be  one  of  the  finest  groups  of  buildings  and 
best  machine-tool  layout  in  this  or  any  other  country. 

With  the  building  up  of  this  immense  organization  in 
so  short  a  time  came  the  problem  of  how  to  secure  a 
sufficient  supply  of  capable  operatives.  .Along  with  the 
building  and  tooling  of  the  plant  came  the  national  mili- 
tary draft,  calling  from  industry  thousands  of  the  young 
men  upon  whom  dependence  would  ordinarily  have  been 
placed,  and  other  thousands  were  absorbed  by  the  great 
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shipbuilding  and  munition  plants 
which  seemed  to  spring,  full  grown, 
from  the  earth  overnight.  Specialized 
operatives  in  large  numbers  were  not 
to  be  had,  and  men  of  the  lesser 
grades  of  skill  seemed  unwilling  to 
lend  themselves  to  any  scheme  of 
training  which  would  fit  them  for  the 
work,  much  preferring  to  accept 
menial  places  at  rates  which  keen 
competition  had  raised  to  an  almost 
unbelievable  height. 

Recruiting  Women 
In  this  emergency  it  was  thought 
proper  to  turn  to  the  woman  power 
of  the  country  for  that  help  which 
meant  the  winning  or  loss  of  the  war. 
Somewhat  uncertain  as  to  the  num- 
ber or  class  of  women  who  would  re- 
spond to  such  a  call,  an  advertisement 
was  inserted  in  two  city  newspapers 
setting  forth  that  intelligent,  loyal 
American-born  women  not  under 
21  years  of  age,  and  preferably 
those  having  husband  or  brothers  at  the  front,  might  be 
used  upon  mechanical  operations  where  they  would  both 
be  of  service  to  their  country  and  to  themselves.  It  was 
stated  that  prior  experience  was  not  essential  but  that  a 
high  moral  character  was  a  prime  requisite.  This  adver- 
tisement appeared  two  days  only.  It  was  blind  in  its 
make-up,  so  that  the  reader  did  not  know  the  identity  of 
the  advertiser,  and  brought  to  the  desk  of  the  industrial 
manager  something  over  1,700  replies.  This  was  fol- 
lowed by  bringing  in  for  interview  those  applicants 
whose  letters  indicated  more  than  ordinary  intelligence 
and  they  were  talked  to  by  a  woman  employment  super- 
visor keen  in  her  desire  to  secure  women  of  high  moral 
character,  willing  to  go  into  the  shop  under  instruction 
for  whatever  sort  of  work  it  was  finally  decided  the_\- 
were  best  suited  to  do. 

Equipment  of  the  Training  Rooms 

A  small  room  about  18  by  30  feet  was  set  aside  as  a 
training  room  and  into  this  was  put  a  Whitney  hand 
milling  machine,  two  Cincinnati  No.  2  milling  machines, 
one  14-inch  lathe,  one  No.  2  Warner  and  Swasey  screw 
machine,  one  6-inch  Gleason  gear  generator,  one  Leland- 
Gifford  speed  drill,  one  Porter-Cable 
lathe,  a  small  grinding  head  and  such 
benches,  etc.,  as  the  space  permitted. 

In  charge  of  the  room  was  placed 
a  young  man  of  engaging  personality, 
high  grade  mechanical  ability  and  un- 
usual enthusiasm  and  patience.  The 
women  were  told  at  the  time  of  em- 
ployment something  of  the  ideas  and 
ideals  of  the  management;  what  it 
was  hoped  we  might  accomplish;  the 
importance  of  regularity  of  attend- 
ance and  our  resolution  that  nothing 
but  honest  material  and  equally  hon- 
est workmanship  should  enter  into 
our  product.  They  were  formally  in- 
troduced to  the  instructor,  who  talked 
with  them  regarding  certain  funda- 
mentals of  shop  practice  and  our 
ideals  as  to  quality  of  product.  The\^ 
Vv'ere  then  grouped  and  following  the 
plan  generally  prevailing  in  schools  of 
this  type,  were  lectured  upon  the  con- 
struction,   purpose    and    use    of    the 
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machine  tools,   the  instructor   demonstrating  upon  the 
machine  in  question  the  points  he  desired  to  make. 

Following  this  the  women  were  permitted  in  turn  to 
operate  the  tool,  under  careful  instruction,  ujKin  produc- 
tion work  and  as  instruction  progressed  and  certain  ones 
developed  special  proficiency  they  were  moved  to  an- 
other group  under  instruction  at  another  machine.  After 
instruction  had  been  given  and  their  adaptability  ob- 
served, they  were  given  additional  and  special  instruc- 
tion upon  that  machine  for  which  they  seemed  to  have  a 
special  liking  or  showed  special  skill.  This  procedure 
was  varied  at  times  depending  upon  the  urgency  of  sup- 
plying the  needs  of  the  shop  and  at  times  it  was  found 
necessary  to  give  instruction  vipon  but  one  machine,  and 
in  the  early  history  of  the  school  that  training  was  some- 
times necessarily  very  limited.  The  period  of  instruction 
lasted  usually  from  three  to  four  days,  following  which 
the  woman  went  into  the  shop  confident  and  capable 
upon  the  particular  machine  to  which  she  was  assigned. 
Here  her  training  was  continued,  under  the  eye  of  an 
instructor  unhampered  by  other  duties,  until  she  was 
able  to  approximate  maximum  proficiency,  which  was 
accomplished  in  a  short  time. 
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service,  not  for  the  remuneration 
alone,  but  for  the  sake  of  the  service 
itself. 

Their  esprit  de  corps,  the  loyalty  to 
company  and  those  superiors  under 
whose  direction  they  work,  their  keen 
patriotism  and  the  jealousy  for  the 
maintenance  of  a  group  which  shall 
be  known  for  its  efficiency  and  its 
high  type  of  American  womanhood, 
is  something  for  which  the  school  is 
in  a  large  measure  deserving  of  credit. 
This  brings  to  those  who  have  had  a 
|)art  in  tlie  building  up  of  such  an  or- 
ganization a  sense  of  gratification  and 
pride,  yet  withal  a  realization  that 
the  success  of  the  school  is  due  in 
large  proportion  to  the  whole-heart- 
ed cooperation  of  those  who  have 
passed  through  its  courses  and  taken 
their  places  as  good  mechanics. 


700  Women  H.we  Bee.\  Tr.xined 

Practically  all  of  the  700  women,  except  those  engaged 
upon  certain  inspection  work,  have  thus  been  taken  into 
the  organization  and  trained.     Practically  none  of  them 
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had  previous  machine-shop  experience  and  a  large  per- 
centage were  those  who  were  taking  the  place  of  bread 
winners  in  the  family  who  had  gone  into  military  ser- 
vice. School  teachers,  department  store  clerks,  tele- 
phone operators,  candy  makers,  book  agents,  domestic 
servants  and  women  who  had  previously  been  engaged 
in  light  employment  or  as  housewives  made  up  the  force. 
But  few  failures  or  disappointments  have  been  recorded, 
although  occasionally  it  became  necessary  to  return  a 
woman  to  the  school  for  additional  instruction  along  a 
somewhat  dififerent  line  than  that  for  which  she  was 
first  intended.  This  was  to  be  expected,  and  except  in 
one  or  two  cases  it  has  not  been  found  necessary  to  dis- 
miss a  woman  because  it  was  not  in  her  to  adajit  herself 
to  shop  conditions  or  shop  work. 

The  school,  in  addition  to  having  trained  a  force  of 
mechanics — for  no  group  of  apprentice  trained  me- 
chanics cnuld  be  more  conscientious  or  jealous  as  to  the 
(|uality  of  their  ])roduct — has  enabled  us  to  introduce 
into  the  productive  organization  women  divorced  from 
liic  fear  of  the  shop  and  willing  anrl  anxious  to  render  a 


Importance  of  Employment 
Management 

,  F  primary  importance  in  developing  an  interested, 
contented  and  coherent  working  force  in  indus- 
try, is  the  careful  selection  and  placement  of 
those  seeking  to  enter  it.  But  the  demands  made  upon 
industrv  within  the  past  century  and  a  half,  in  organiz- 
ing its  buving,  manufacturing,  selling  and  financial  de- 
partments to  meet  the  rapidly  extending  market,  have 
obscured  the  problems  of  employment.  Before  the  war, 
when  a  textile  manufacturer  in  iMassachusetts  was  per- 
haps buving' his  wool  in  Leicestershire,  his  dyes  in  Ger- 
manv  and  his  machinerv-  in  Pennsylvania,  he  was  prob- 
ably' waiting  to  "buy"  the  first  chance  applicant  at  the 
fac'torv  door  to  fill  the  vacancy  in  his  working  force. 
Moreover,  he  had  small  regard  for  placing  the  appli- 
cant where  both  the  worker  and  the  industry  would 
profit  most  from  his  labor ;  nor  did  he  make  real  eflfort 
to  retain  his  services,  once  secured,  beyond  offermg 
him  the  regular,  impersonal  wage  payment  of  the  pur- 
chasing price  of  his  class  of  labor.  Such  is  the  average 
emplover's  careless  attitude  toward  his  "human  machin- 
ery." '  But  now  that  the  other  four  branches  of  indus- 
try have  become  difl:"erentiated  and  functionalized,  a  fifth 
branch,  that  dealing  with  the  human  factor,  is  pressing 
for  similar  treatment. 

Current  labor  turnover  figures,  both  before  and  since 
the  beginning  of  the  war,  have  revealed  in  part  the  ab- 
surdity of  the  assumption  that  any  particular  industry, 
without  conscious  effort,  attracts  and  holds  in  its  em- 
plov  those  workers  best  fitted  for  it.  The  physical, 
mental  and  temperamental  fitness  of  each  employee  for 
the  work  which  he  is  to  do,  contributes  to  the  develop- 
ment of  a  contented,  efTective  working  force,  with  a 
tendencv  toward  stability.  Such  a  condition  of  mutual 
satisfaction  is  obviously  not  prevalent  in  industry  to- 
day, and  it  is  one  of  the  basic  difficulties,  that  of  obtain- 
ing and  retaining  the  worker  best  fitted  for  the  work  to 
he'^done,  which  constitutes  the  employment  problem. 

There  are  four  phases  in  employment,  namely:  se- 
curing, selecting,  inducting  and  retaining  efficient  work- 
ers. First,  choice  predicates  quantity  from  which  to 
choose  and  few  employers  ran  rely  solely  on  the  "ped- 
dlers" of  labor  who  come  to  their  doors  to  provide 
them  with  the  necessary  quantit\'  and  quality  of  appli- 
cants for  employment. — From  Hiring  and  Firing,  pub- 
lished bv   the   Metropolitan   Life   Insurance  Co. 
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In  this  third  installment  of  Mr.  Harrison's  series  he 
stales  ciiifihalically  that  there  must  he  a  cost  accounting 
syslcin  if  the  cost  accounting  of  a  business  is  to  be 
properly  done;  that  the  procedure  must  he  carefully 
planned  to  attain  the  desired  ends;  and  that  this  plan- 
ning must  be  done  by  some  one  who  knows  how.  By 
way  of  illustration  a  diagram  is  given  showing  the 
basic  features  of  a  simple  cost  system  for  a  l>usincss 
manufacturing  various  kinds  of  machines  of  a  stand- 
ard character.  The  method  is  also  gircn  for  figuring, 
standard  costs. 

Mr.  G.  Charter  Harrison  zvas  horn  and  educated  in 
England  and  passed  eighth  in  order  of  merit  in  the 
final  e.vamination  of  the  Institute  of  Chartered  Ac- 
countants in  England  and  Wales.  For  eight  years,  up 
to   October    r9T6,   he   was   employed   by   Price,    Jf  ater- 

LL  of  a  man's  most  cherished  possessions  will 
not  be  found  on  the  schedules  of  an  appraisal 
of  his  property,  and  the  assets  of  a  business 
most  difficult  to  acquire  or  to  replace  do  not  all 
appear  on  its  balance  sheet.  In  the  final  analysis 
the  prosperity  and  even  the  continued  existence  of  a 
business  depend  as  much  upon  its  intangible  assets 
— upon  its  good  will,  its  policies  and  the  spirit  of  its 
organization  as  upon  its  buildings,  machinery  and 
other  material  evidences  of  its  prosperity. 

In  order  to  be  able  to  render  the  policies  of  a  busi- 
ness effective,  to  multiply  its  own  usefulness  and 
to  add  to  the  tangible  assets  and  good  will  of  the 
business,  in  addition  to  the  physical  equipment  re- 
quisite for  production,  distribution  and  administra- 
tion the  organization  requires  some  kind  of  an  es- 
tablished routine  for  performing  the  various  opera- 
tions necessary  for  the  conduct  of  the  business.  Such 
a  series  of  standard  routine  methods  may  properly 
be  termed  the  "system"'  of  a  business. 

Unfortunately,  the  word  "system"  is  associated  in 
the  minds  of  many  with  the  memory  of  unsatisfactory 
experiments  conducted  in  its  name  by  those  who  have 
confused  external  details  with  fundamental  prin- 
ciples and  because,  for  instance,  in  applying  the  prin- 
ciples of  system  it  has  been  found  convenient  and 
expedient  to  use  standard  printed  forms  have  en- 
deavored to  obtain  results  merely  by  introducing  a 
multiplicity  of  printed  forms  without  possessing  a 
knowledge  of  underlying  principles.  Printed  forms 
and  mechanical  devices  such  as  adding  machmes, 
duplicating,  calculating,  sorting,  billing,  tabulating 
and  time-recording  machines  have  their  place  and  are 
of  great  value,  but  an  office  may  be  equipped  with 
all  of  these  and  yet  if  the  methods  employed  are  not 
founded  upon  correct  principles  satisfactory  results 
will  not  be  obtained. 

There  is  no  other  word,  however,  which  satisfac- 
torily conveys  the  same  ideas  as  that  expressed  by 
"system."  In  view,  therefore,  of  the  paucity  of  our 
language  rendering  it  necessary  for  us  to  "continue 
to  retain  this  word  in  our  daily  vocabulary  probablv 
the  best  course  to  follow  is  to  clear  its  character  of 
the  false  impressions  which  have  become  associated 
with  it  by  determining  its  true  meaning.  "System" 
in  a  standard  dictionar-\-  is  defined  as  beinp  : 
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house  cr  Company  in  various  capacities;  during  the 
latter  part  of  this  period  as  manager  of  the  system 
division  of  that  firm.  From  January,  1909,  to  Febru- 
ary, 191 1,  he  was  comptroller  for  the  Russell,  Burdsall 
&  Ward  Bolt  &  Nut  Company.  At  the  latter  date  he 
returned  to  Price,  Waterhouse  &  Company  to  take  up 
the  managership  of  the  rystem  division.  In  November, 
IQ16,  he  entered  into  a  partnership  with  the  principals 
of  Baker.  .Sutton  &  Company,  London,  England,  char- 
tend  accountants  under  the  firm  name  of  Baker,  Sutton 
&  Harrison.  This  firm  practiced  in  New  York  City 
as  industrial  engineers  and  chartered  accountants. 
Owing  to  conditions  brought  about  by  the  w'ar  that 
firm  was  dissolved  in  May,  1918.  Mr.  Harrison  took 
over  the  business  and  continued  it  under  his  ozvn 
name. 

A  wliole  plan  or  scheme,  consisting  of  manj'  parts  connected 
in  such  a  manner  as  to  create  a  chain  of  mutual  dependencies. 

Obviously  under  this  definition  we  live  in  a  world 
of  systems  and  of  systems  within  systems,  the  uni- 
verse as  a  whole  being  one  immense  system  embrac- 
ing incalculable  billions  and  billions  of  minor  sys- 
tems from  that  of  the  system  of  which  our  sun  is 
the  centre  down  to  the  respiratory  system  of  a  gnat 
dancing  in  that  sun's  declining  rays. 

In  dealing  with  system  therefore  we  are  discussing 
no  mean  thing  and  in  endeavoring  to  apply  its  basic 
principles  in  the  operation  of  our  business  we  are 
really  engaged  in  an  effort  to  bring  the  same  into 
lune  with  the  fundamental  laws  of  nature. 

UNITY    UNDERLYING    SYSTEMS 

As  an  indication  of  the  unity  which  we  might  ex- 
pect to  find  underlying  all  systems,  whether  of  phil- 
osophy, of  business,  or  of  the  universe,  it  is  interest- 
ing to  note  the  close  parallelism  existing  between 
the  system  of  the  human  body  and  that  of  an  estab- 
lished business.  The  development  of  the  former  has 
been  the  result  of  untold  ages  of  experiment,  of 
trial  and  error,  and  of  the  operation  of  the  inexor- 
ab'e  law  of  the  survival  of  the  fittest  and  yet  in 
many  respects  man  has  instinctively  adopted  the 
methods  of  the  body  in  the  solution  of  the  complex 
business  problems  which  have  been  the  growth  of  the 
last  few  hundred  years  and  mainly  of  the  last  few 
decades. 

One  of  the  most  difficult  and  complex  problems 
which  required  solution  in  the  evolution  of  the 
human  body  was  the  finding  of  some  means  whereby 
a  multitude  of  routine  duties  could  be  carried  along 
without  conflicting  with  the  performance  of  opera- 
tions calling  for  the  exercise  of  the  higher  faculties. 
This  problem  was  solved  by  the  development  of  the 
nervous  system,  as  to  which  Professor  David  Fraser 
Harris  in  his  book  entitled  "Nerves"  writes: 

Now  it  is  very  natural  at  this  point  to  ask  what  exactly  is 
the  nervous  system  for.  .  .  .  It  is  first  of  all  for  carry- 
ing out  certain  activities,  such  as  breathing,  on  a  subconscious 
plane,  over  'which  the  constant  supervision  of  consciousness 
would  be  tedious  if  it  were  not  impossible  considering  the 
enormous  number  of  demands  made  upon  the  attention  of  the 
indi~'idual.  It  is  in  the  ne.vt  place  for  carrying  out  certain 
acti'ities  zvith  the  greatest  possible  speed  compatible  zfith  the 
greatest  possible  accuracy. 
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Now,  in  the  operation  of  a  business  we  are  con- 
fronted with  a  similar  problem  to  that  solved  for 
the  body  by  the  development  of  the  nervous  sys- 
tem— namely,  to  find  some  means  whereby  an  im- 
mense number  of  routine  operations  can  be  per- 
formed quickly,  accurately,  economically,  and  with 
a  minimum  of  supervision  on  the  part  of  the  business 
executive.  The  solution  of  the  problem  in  both  cases 
has  been  practically  identical,  in  the  body  the  con- 
scious mind  has  been  relieved  of  an  overwhelming 
burden  by  handing  over  routine  duties  to. the  nerv- 
ous system,  while,  in  the  case  of  business,  standard 
methods  of  performing  routine  duties  have  been  de- 
vised and  installed,  in  which  methods  the  organiza- 
tion is  so  drilled  that  its  performance  of  these  is 
more  or  less  automatic. 

As  regards  the  tremendous  advantages  realized  by 
the  body  from  its  nervous  system.  Professor  Harris 
states : 

Nerves  and  the  nervous  system  not  only  protect  the  indi- 
vidual from  injury  enabling  him  to  seek  food,  avoid  or  over- 
come enemies:  but  they  are  constantly  handing  over  some  ac- 
tivity or  other  from  the  conscious  to   the  subconscious  realm. 

We  educate  the  nervous  system  laboriously  to  perform 

certain  actions,  conscious  attention  being  very  much  concerned 
in  the  acquisitions,  but  by  degrees  these  acquisitions  are  rele- 
gated to  the  unconscious  or  at  least  subconscious  realm  and  are 
,at  last  carried  on  without  the  interposition  of  attentioti  at  all. 
There  is  a  very  great  saving  of  nerve  energy  here;  things  so 
done  are  called  habits. 

The  first  steps  taken  by  a  child  call  for  the  con- 
centrated use  of  the  conscious  mind  but  after  the 
method  of  walking  has  been  firmly  established  the 
nervous  system  takes  over  this  function  and  most 
of  the  time  that  the  adult  is  walking  he  is  hardly 
even  conscious  of  the  fact.  The  first  time  we  ride 
on  a  bicycle  there  is  a  desperate  trial  of  our  con- 
scious faculties,  but  after  the  habit  has  been  ac- 
quired the  business  becomes  entirely  mechanical,  so 
much  so  in  fact  that  in  long  distance  bicycle  races 
the  rider  has  been  known  to  ride  while  asleep. 
More  than  once  was  it  noticed  by  the  men  in  the 
boat  that  the  cross-channel  swimmer  Holbein  was 
asleep  though  still  swimming,  and  we  are  all  famil- 
iar with  the  absent-minded  way  in  which  when  in- 
terested in  a  conversation  at  the  table  we  help  our- 
selves to  the  sugar  without  losing  for  one  moment 
the   thread   of   the   conversation. 

An  irnportant  feature  in  connection  with  the  more 
or  less  automatic  functioning  of  the  nervous  system 
in  carrying  out  routine  operations  is  the  fact  thut 
though  this  system  is  at  all  times  ready  to  relieve 
the  conscious  mind  of  the  necessity  of  performing 
routine  operations,  in  so  doing  it  will  not  vary  one 
iota  from  the  manner  in  which  the  performance  was 
laid  down  by  the  conscious  mind  and  it  is  to  this 
peculiarity  that  wc  rightly  attribute  the  importance 
of  acquiring  good  habits. 

However,  as  Ralph  Waldo  Emerson  in  his  essay 
on  "Compensation"  stated :  "Everything  has  two 
sides.  Every  advantage  has  its  tax,"  and  the  indi- 
vidual who  takes  advantage  of  the  benefits  resulting 
from  being  able  to  relieve  the  conscious  mind  of 
the  neccssitv  of  supervising  the  performance  of  rou- 
tine duties  cannot  avoid  the  acceptance  of  the  cor- 
responding responsibility  and  of  the  danger  of  per- 
mitting the  facility  of  the  nervous  system  in  this 
connection  to  result  in  the  formation  of  bad  habits. 

Occasionally  parents  who  desire  their  children  to 
become  skilled  in  the  art  of  playing  some  musical 
instrument  make  the  mistake  at  the  outset  of  cm- 
ploying  semi-skilled  instructors  to  undertake  the  ini- 


tial training  of  the  child,  to  find  in  after  years  when 
they  call  upon  a  master  in  the  art  to  "finish"  the 
pupil's  education,  that  the  work  already  done  has 
been  worse  than  useless,  more  effort  being  required 
to  break  the  old,  bad  habits  than  to  acquire  the  new, 
right  ones. 

Bad  Business  H.^bits 

Bad  habits  are  as  detrimental  to  a  business  as  to 
an  individual.  Incorrect  methods  of  performing  rou- 
tine work  once  firmly  established  cannot  be  cor- 
rected without  a  struggle.  The  path  recommended 
may  be  far  shorter  than  the  one  now  followed,  but 
to  take  it  involves  the  trouble  of  blazing  a  new  trail 
and  of  getting  out  of  the  old  rut  whereas  to  con- 
tinue along  the  well-worn  and  familiar  path  is  to 
follow  the  line  of  least  resistance. 

Unfortunately,  in  many  cases  it  is  not  possible 
to  adopt  the  ideal  plan  of  carefully  formulating  our 
methods  before  we  embark  on  our  business  venture 
and  by  this  means  acquiring  good  routine  habits  at 
the  outset,  though  this  plan  has  been  followed  suc- 
cessfully by  some  foresighted  executives  launching 
new  undertakings  on  a  fairly  large  scale.  I:i  the 
great  majority  of  cases,  however,  the  problem  pre- 
sented involves  not  only  the  determination  of  what 
the  correct  methods  should  be,  but  also  the  neces- 
sity of  breaking  away  from  established,  defective  rou- 
tine before  the  improved  methods  can  be  introduced. 

According  to  the  definition  previously  given  the 
idea  of  systern  is  that  of  a  number  of  interrelated 
and  interdependent  parts  so  connected  as  to  form 
a  complex  whole  and  the  attainment  of  perfection  in 
this  whole  not  only  demands  perfection  in  the  indi- 
vidual parts,  but  also  requires  the  attainment  of 
the  same  standard  in  the  adjustment  or  balancing 
of  the  parts  with  one  another.  Broadly  speaking, 
no  business  problems  are  strictly  intradepartmental, 
what  aflfects  one  department  in  some  degree  aflfects 
all  the  others.  In  the  average  business,  however, 
this  fact  is  in  large  measure  overlooked  and,  due 
partly  to  the  fact  that  each  department  is  generally 
left  to  work  out  its  own  salvation  unaided  and  partly 
owing  to  jealously  of  any  encroachment  upon  their 
particular  domain,  the  department  heads  devise  ways 
and  means  of  meeting  their  own  particular  needs 
without  much  reference  to  how  these  methods  con- 
form to  the  requirements  of  related  departments. 
Under  these  conditions  such  coordination  as  is  re- 
alized is  more  the  result  of  dire  necessity  than  of 
a  carefully  thought  out  plan  under  which  the  inter- 
est of  the  business  is  paramount  and  that  of  the  de- 
partment or  individual  subordinate  thereto. 

Why  Business  R^ethods  Fall  Short 

It  is  rarely  in  a  large  business  that  any  person 
can  be  found  who  is  able  to  completely  recite  the 
'.outine  followed  in  the  handling  of  an  order  from 
its  receipt  in  the  mail  throughout  all  the  intermediate 
operations  up  to  the  final  shipping  and  billing  of  the 
material  nor  is  it  often  found  that  any  attempt  has 
been  made  to  analyze  such  routine  with  a  view  to 
eliminating  duplication  of  work  and  overlapping  of 
authority.  Under  such  conditions  it  is  hardly  to  be 
wondered  that  the  methods  employed  fall  far  short 
of  the  ideal. 

As  an  illustration  of  the  ramifications  involved  in 
the  modern  manufacturing  institution  there  is  shown 
m  Figure  4  a  representation  of  the  operations  in- 
volved in  the  handling  of  an  order  in  a  concern 
where  the  requirements  thntiijh  complex  are  not  by 
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any  means  exceptional.  A  consideration  of  this  di- 
agram which  covers  only  a  small  section  of  the  rou- 
tine work  of  a  large  organization  will  indicate  how 
extremely  difficult  it  would  be  for  the  average  mind 
to  visualize  clearly  the  innumerable  relations  and 
operations  involved  in  the  conduct  of  modern  busi- 
ness without  the  assistance  of  drawings  illustrating 
these  in  complete  detail.  Unless  the  practice  of  ma- 
chine design  is  followed  and  all  the  parts  of  the  plan 
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or   scheme   and   their   various   interrelationships   are 


clearly  shown  on  paper  it  is  practically  impossible  to 
determine  where  the  routine  employed  involves  dupli- 
cation of  authority  and  effort  and  working  at  cross- 
purposes,  where  methods  of  check  are  defective  or 
overlap  and  where  essential  requirements  are  over- 
looked and  non-essentials  introduced.  Due  to  the 
absence  of  such  diagrams,  the  conception  in  the  mind 
of  the  average  shop  or  office  employee  of  the  meth- 
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ods  employed  in  the  operation  of  a  business  outside 
of  his  own  immediate  duties  is  httle  more  than  a 
blur  and  this  appHes  to  the  ordinary  routine  work  of 
an  office,  to  the  methods  of  accounting  employed  and 
to  the  system  of  controUiil^  the  progress  of  work 
throughout  the  shops.  It  would  be  difficult  to  over- 
estimate the  educational  value  of  a  series  of  diagrams 
illustrating  all  of  the  routine  of  the  business  render- 
ing it  possible  for  every  member  of  the  organization 
to  obtain  an  intelligent  conception  of  the  business  as 
a  whole  and  of  the  relationship  of  his  particular 
work  to  the  general  plan. 

Procedure  in  Pl.anning  Routine  Work 

In  laying  out  any  plan  of  routine  work  the  logical 
procedure  to  be  followed  is  firstly  to  define  clearly 
the  ends  which  it  is  desired  to  attain  and  then  to 
determine  the  simplest  and  most  effective  means  of 
realizing  these.  This  statement  would  seem  so  ob- 
vious that  it  may  be  thought  that  this  plan  would 
be  followed  in  a  general  way  by  every  man  of  in- 
telligence, but  the  writer  has  come  across  cases 
where  years  have  been  spent  in  an  endeavor  to  in- 
troduce satisfactory  cost-finding  methods  by  men 
who  at  no  time  have  possessed  anything  more  than 
the  vaguest  idea  of  what  they  were  endeavoring  to 
achieve.  To  minds  like  these  the  reverse  of  the  logi- 
cal procedure  is  followed ;  instead  of  laying  down  a 
general  plan  and  then  formulating  the  details  to  fit, 
they  start  out  with  small  refinements  here  and  there 
trusting  ultimately,  doubtless,  to  be  able  to  coordi- 
nate these  disconnected  ideas  in  one  grand  plan.  It 
is  not  by  any  means  unusual  to  find  cost  account- 
ants who  have  endeavored  to  develop  such  refine- 
ments of  burden  distribution  that  an  attempt  is  made 
to  apportion  the  cost  of  heat  and  light  to  departments 
and  subdepartments,  but  who  have  overlooked  such 
essentials  as  the  control  of  raw  material.  The 
writer  knows  of  one  case  where  a  store  accounting 
system  was  introduced  under  which  it  was  neces- 
sary for  one  clerk  to  devote  his  entire  time  to  keep- 
ing track  of  the  cost  of  bolts,  nuts  and  screws  which 
involved  an  expenditure  of  considerably  less  than  his 
salary,  and  yet  under  this  plan  several  hundred 
thousand  cfollars  of  other  material  was  shown  on 
the  books  as  being  on  hand  when  as  a  matter  of 
fact  it  had  been  used  in  the  manufacture  of  product 
shipped  and  billed  months  before. 

There  will  continue  to  be  wasted  efforts  in  con- 
nection with  cost  accounting,  such  as  have  been  de- 
scribed, until  manufacturers  generally  obtain  a  bet- 
ter conception  of  the  results  they  can  legitimately 
demand  of  their  cost  accountants.  The  average  man- 
ufacturer does  not  really  know  what  information  he 
should  expect  his  accountant  to  furnish  him,  and 
as  a  rule  his  demands  fall  far  short  of  what  should 
be  considered  reasonable.  Even  such  limited  infor- 
mation as  he  calls  for,  however,  cannot  be  furnished 
under  the  more  generally  accepted  cost  accounting 
methods,  the  limitations  of  which  will  be  fully  ap- 
preciated if  the  results  obtained  therefrom  are  con- 
sidered in  the  light  of  the  list  of  reasonable  require- 
ments of  a  cost  system  given  in  the  first  installment 
of  these  articles. 

Special  Qualifications  Needed  to  Design  a  Co.st 
Accounting  System 

As  soon,  however,  as  the  manufacturing  world 
breaks  away  from  the  older  idea  of  retrospective 
cost  accounting  and  accepts  the  newer  and  broader 
conception  of  predetermined  costs  there  will  come 
a  fuller  appreciation  of  the  dignity  and  importance  of 


cost  accounting.  Instead  of  as  at  present  expecting 
a  more  or  less  inexperienced  cost  clerk  to  w'ork  out 
his  own  salvation  in  the  design  of  cost  finding  meth- 
ods or  calling  for  the  assistance  of  professional  ac- 
countants whose  experience  in  the  main  has  been 
confined  to  auditing  and  financial  investigation  work, 
the  manufacturer  of  the  future  will  undoubtedly  em- 
ploy the  services  of  consulting  cost  experts  not  only 
experienced  in  the  principles  of  accounting,  but 
skilled  in  their  application  to  meet  the  needs  of  the 
manufacturer.  Sooner  or  later  it  will  be  realized 
generally  that  the  designing  end  of  cost  accounting 
work  calls  for  special  qualifications  not  necessary  for 
the  operation  of  a  cost  system,  and  that  only  in 
very  large  institutions  does  it  pay  to  retain  as  cost 
accountant  a  man  with  the  extensive  training  and 
special  ability  necessary  to  design  systems  to  meet 
the  needs  of  the  complex  modern  business  machine. 
The  work  of  designing  systems  of  cost  account- 
ing to  meet  modern  industrial  conditions  demands  a 
thorough  training  in  the  application  of  accounting 
principles  which  public  accountants  are  better  able 
to  obtain  than  accountants  outside  the  profession, 
and  this  field  of  cost  accounting  would  seem  to  oft'er 
attractive  possibilities  to  this  profession.  Until  pro- 
fessional accountants,  however,  realize  that  an  ex- 
tended experience  in  auditing  and  investigation  work 
in  itself  is  not  sufficient  to  qualify  a  man  to  solve 
cost  accounting  and  allied  industrial  problems,  their 
efforts  in  this  direction  will  continue  to  be  unsatis- 
factory and  to  result  in  such  expressions  of  disap- 
proval as  the  one  quoted  in  the  first  of  these  articles : 
The  employment  of  an  expert  accountant  to  devise  and 
install  a  cost  system  in  a  manufacturing  and  repairing  shop  is 
an  absurdity. 

Basic  Features  of  a  Simple  Cost  System 

In  last  month's  installment  of  these  articles  there  was 
illustrated  (Figure  3,  pages  394  and  395  of  the  Novem- 
ber number)  a  plan  of  standard  or  predetermined  cost 
accounting  to  meet  an  exceedingly  simple  and  in  fact 
practically  impossible  situation  in  which  the  business  of 
a  manufacturer  was  confined  to  the  making  of  a  single 
size  of  machine  bolt.  The  plan  there  submitted  illus- 
trated the  general  principles  underlying  the  author's 
methods  of  using  predetermined  costs  in  connection 
with  obtaining  information  as  to  manufacturing  effici- 
encies, current  costs  and  costs  of  sales. 

In  Figure  5  herewith  is  given  a  diagram  illustrating 
the  basic  features  of  a  simple  cost  system  to  meet  more 
complex  conditions,  the  business  taken  as  an  example 
being  one  in  which  various  kinds  of  machines  of  a  stand- 
ard character  are  manufactured  involving  the  making 
and  assembling  of  a  large  number  of  parts  and  the  per- 
formance of  several  times  as  many  operations.  This 
plan  has  been  drawn  up  to  demonstrate  that  it  is  possible 
to  design  a  system  of  standard  or  predetermined  costs 
which  will  meet  all  essential  requirements,  giving  results 
not  possible  under  the  expensive  and  detailed  retrospec- 
tive cost  systems  and  yet  involving  a  minimum  of  cleri- 
cal work  both  in  the  shops  and  the  offices. 

A  plan  such  as  is  illustrated  in  Figure  5  is  especially 
sutiable  for  a  concern  where  it  is  desired  to  obtain  the 
essential  cost  information  necessary  for  the  proper  oper- 
ation of  the  business  with  the  least  possible  disturbance 
and  expense,  leaving  the  development  of  the  system  as 
regards  the  production  of  refinements  of  information 
until  some  later  time  when  the  organization  has  been 
gradually  educated  to  the  point  of  demanding  and  being 
able  to  use  such  refinements  of  data  as  will  be  illustrated 
in  later  installments  of  these  articles. 

An   essential    requirement   of    the   retrospective   cost 
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systems  in  vogue  is  the  obtaining  of  complete  detailed 
distributions  of  the  time  of  productive  workers.  If  a 
day  work  operator  is  working  on  15  or  20  different  jobs 
during  the  day  in  order  to  be  able  to  operate  the  cost 
system,  it  is  necessary  to  figure  the  elapsed  time  for 
every  one  of  these  operations.  In  some  factories  there  is 
a  serious  loss  of  time  owing  to  the  necessity  for  men 
leaving  their  machines  and  taking  a  card  to  be  stamped 
upon  the  completion  of  every  job. 

Under  the  author's  methods  of  cost  accounting  the 
information  that  is  considered  of  prime  importance  is 
that  John  Brown's  pay  this  month  was  $76,  whereas  the 
standard  value  of  the  work  he  did  was  only  $59.  The 
question  of  the  amount  of  time  he  spends  on  individual 
jobs  is  considered  of  relatively  minor  importance,  the 
outstanding  and  dominant  fact  being  that  John  Brown 
as  a  whole  is  not  a  proiitable  investment.  Once  prede- 
termined costs  have  been  figured  for  each  operation,  to 
ascertain  the  relation  between  John  Brown's  pay  and  the 
value  of  John  Brown's  production  is  a  simple  matter,  all 
that  is  necessary  being  to  obtain  a  list  of  the  work  that 
lohn  Brown  did,  to  price  this  out  at  the  rates  for  such 
"work  included  in  the  standard  costs  and  to  compare  the 
total  so  obtained  with  the  amount  paid.  In  the  illustra- 
tion given  m  Figure  5,  the  accounting  is  along  even  sim- 
pler lines  than  this,  the  production  for  a  whole  depart- 
ment being  figured  at  standard  rates  and  compared  with 
the  direct  payroll  of  the  department.  To  extend  the 
[ilan,  however,  to  show  individual  labor  efficiencies  would 
i)e  a  simple  matter. 

The  plan  illustrated  in  Figure  5  will  be  considered 
briefly  both  from  the  standpoint  of  the  results  obtained 
and  from  that  of  the  methods  necessary. 

The  results  obtained  from  this  plan  are  reflected  in 
forms  K,  L  and  M  as  follows : 

Form  K.    Summarized  Manufacturing  Statement. 

This  provides  a  comparison  between  the  actual  and  standard 
costs  of  all  manufacturing  operations  for  the  month  and  for 
previous  months.  Increases  are  shown  in  red  and  decreases 
in  black  and  all  data  is  analyzed  under  -significant  heads  as 
follows  : 

Material  by  classes. 

Labor  by  departments. 

Burden  by  departments  and  general  expense. 

Form  L.  Adjusted  Cost  of  Sales  and  Profit  and  Loss 
Statement. 

This  provides  a  comparison  of  the  actual  and  standard  cost 
of  the  goods  shipped  in  the  month,  such  costs  being  analyzed 
under  the  same  arrangement  as  is  provided  on  the  Summarized 
Manufacturing  Statement. 

Form  M.     Current  Cost  of  Machine. 

This  provides  for  obtaining  the  current  cost  of  a  machine 
by  adjusting  its  standard  cost  to  the  basis  of  actual  conditions 
by  the  use  of  the  ratios  of  actual  to  standard  cost  of  the 
various  classes  of  material,  labor  and  burden  as  appearing  on 
the  Summarized   Manufacturing  Statement. 

To  obtain  the  information  enumerated  above,  it  is 
necessary 

1.  For  predetermined  costs  to  be  compiled  of  al!  manufac- 
ttiring  operations  undertaken,  the  classification  of  such  cost  data 
conforming  to  that  used  on  forms  K,  L,  and  M — namely: 

Material   by  classes. 
Labor  by  departments. 

Burden  by  departments  and  general  expense. 
(The  method  followed  in  compiling  the  standard  or  predeter- 
mined costs  is  illustrated  in  forms  A,  B,  and  C.) 

2.  To  provide  means  for  obtaining  the  standard  cost  of  all 
work  done  arranged  under  the  classification  followed  in  the 
compilation  of  the  standard  costs  and  in  the  Summarized  Man- 
ufacturing Statement. 

(This  medium  is  provided  in  the  Monthly  Summarized  Pro- 
duction Report — Form  D.  In  this  form  the  work  produced  in 
a  department  is  extended  at  the  labor  and  material  rates  as 
appearing  on  the  standard  costs.) 


3.  To  provide  accounts  in  which  to  summarize  the  informa- 
tion collected  relative  to  the  actual  and  standard  cost  of  the 
various  classes  of  material,  labor,  and  burden. 

(This  requirement  is  met  by  the  inventory  accounts — Forms 
E,  F.  G,  and  H.) 

4.  To  provide  a  medium  for  extending  shipments  at  stand- 
ard cost. 

(This  is  furnished  by  Form  /.) 

Figuring  Standard  Costs 

The  figuring  of  standard  costs  is  comparatively  simple 
when  the  use  to  which  such  costs  are  put  are  known. 
For  instance,  one  of  the  important  advantages  of  stand- 
ard costs  is  that  by  their  use  the  cost  of  material  in  a 
machine,  no  matter  when  the  cost  was  compiled,  can  be 
adjusted  with  facility  to  the  basis  of  current  conditions. 
In  the  case  of  the  windstacker  cost  shown  in  Form  C  on 
Figure  5  it  will  be  seen  that  the  total  standard  cost  of  the 
lumber  in  the  many  parts  of  which  this  machine  is  com- 
prised totals  to  $15.43.  In  obtaining  the  current  cost 
of  the  lumber  in  this  machine  (Form  M)  by  the  use  of 
the  ratio  of  116.7  per  cent,  of  actual  to  standard  cost  of 
lumber,  obtainable  from  the  Lumber  Work  in  Process 
Account  (Form  F),  we  obtain  a  current  cost  of  lumber 
in  the  windstacker  of  $18.01. 

In  compiling  standard  material  costs  the  following 
rules  should  be  remembered  : 

1.  Material  should  always  be  figured  in  standard  costs  at 
the  same  price. 

2.  The  material  classification  adopted  should  be  sufficiently 
detailed  to  provide  for  the  ratio  of  actual  to  standard  cost  for 
a  material  class,  as  shown  by  the  inventory  accounts,  represent- 
ing approximately  the  ratio  between  the  actual  and  standard 
cost  of  the  material  in  that  class  for  each  important  item  of 
product. 

As  regards  the  first  of  the  above  rules,  assuming  that 
forgings,  for  instance,  are  purchased  on  a  flat  price  per 
pound  basis — it  matters  little  from  the  standpoint  of 
obtaining  current  costs  of  the  forgings  in  a  machine 
whether  the  standard  price  of  forgings  is  taken  as  loc. 
or  50c.  a  pound,  so  long  as  forgings  are  always  figured 
in  standard  costs  at  the  same  price  per  pound.  For  in- 
stance, suppose  that  in  Machine  A  there  are  50  pounds 
of  forgings  and  in  Machine  B  there  are  75  pounds,  on 
the  basis  of  a  standard  forgings  cost  per  pound  of  loc. 
the  standard  cost  of  the  forgings  in  Machines  A  and  B 
will  be  $5  and  $7.50,  respectively,  and  on  the  basis  of 
50c.  a  pound  $25  and  $37.50,  respectively.  Assuming 
that  the  actual  cost  of  forgings  is  15c.  a  pound,  then  the 
comparison  between  actual  and  standard  cost  would  ap- 
pear on  the  records  as  follows : 

With  a  standard  cost  of  loc.  a  pound: 


Pounds 

Actual 

Standard 

Ratio 
Per 

Pound 

Amount, 

Pound 

Amount 

Cent 

Purchases  .  . 

5,000 

.15 

$750 

.10 

$500 

150 

With  a  standard  cost  of  50c.  a  pound-; 

Pounds 

Actual 

Standard 

Ratio 
Per 

Pound 

Amount 

Pound 

Amount 

Cent 

Purchases  .  , 

5,000 

.15 

$750 

.50 

$2,500 

30 

Using  the  above  ratios  in  adjusting  the  standard  cost 
of  forgings  to  the  basis  of  current  conditions  gives  iden- 
tical results  as  follows : 
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With  standard  cost  of  loc.  a  pound : 


Standard 

Cost  of 

Forgings  in 

Machine 

Ratio  of 
Actual  to 
Standard 
Per  Cent. 

Adjusted 
Cost 

Machine  A 

Machine  B 

$5.00 
7.50 

150 
150 

$7.50 
11.25 

With  standard  cost  of  50c.  a  pound : 


Standard 

Cost  of 

Forgings  in 

Machine 

Ratio  of 
Actual  to 
Standard 
Per  Cent. 

Adjusted 
Cost 

Machine  A 

Machine  B 

$25.00 
37.50 

30 
30 

$7.50 
11.25 

The  importance  of  a  sufficiently  detailed  classification 
of  material  costs  depends  very  largely  upon  the  character 
and  variety  of  product  manufactured.  In  some  cases 
where  approximately  the  same  proportions  of  the  differ- 
ent classes  of  material  would  be  used  in  all  the  machines 
manufactured  it  would  probably  be  found  that  approxi- 
mately correct  results  would  be  obtained  if  all  material 
were  carried  in  one  account  and  an  average  ratio  of 
actual  to  standard  obtained.  On  the  other  hand,  it  may 
be  necessarj-  to  introduce  considerable  refinements  in 
the  classification,  for  instance,  where  in  a  small  size 
machine  the  steel  used  might  be  practically  entirely  of 
base  price  stock  while  in  a  large  machine  it  might  be 
mainly  of  material  with  "extras."  In  view  of  the  fact 
that  the  base  price  of  materials  is  constantly  fluctuating 
while  the  extras  are  rarely  changed  it  follows  that  the 
use  of  one  adjustment  factor  to  cover  variations  in  the 
cost  of  the  material  as  a  whole  will  result  in  an  increase 
in  the  base  price  of  material  causing  an  overcharge  to  the 
machine  using  extras  and  a  corresponding  undercharge 
to  the  machine  using  base  price  material.  For  instance, 
suppose  the  standard  base  price  of  the  steel  to  be,  say, 
$2  and  in  the  large  machine  all  of  the  steel  used  to  take 
an  extra  of  20c,  the  standard  cost  of  the  steel  in  these 
machines  would  be  as  follows : 


Small  Machine. 
Large  Machine. 


Base 


Pounds 


Price 
per  100 
Pounds 


500 
1,000 


$2.00 
2.00 


Extras 


I  Price 

Amount  Pounds.per  100  Amount 
t  Pounds 


$10.00 
20.00 


1,000     $0.20 


$2.00 


Assuming  that  the  purchases  during  the  period  under 
review  totalled  50,000  pounds  at  a  base  price  of  $3, 
25,000  pounds  of  which  represented  extra  price  stock,  a 
comparison  of  actual  to  standard  would  show-  as  follows : 


Base 

Extras 

Total 

Pounds 

Actual  cost: 

Per  100  pounds 

Amount 

Standard: 

Per  100  pounds 

Amount 

Ratio,  actual  to  stand- 
ard .... 

50,000 

$3.00 
$1,500.00 

$2.00 
$1,000.00 

150% 

25,000 

$0.20 
$50.00 

$0.20 
$50.00 

100% 

$1,550.(30 

$1,056.00 
147% 

The  adjusted  cost  of  the  steel  in  the  two  machines, 
assuming  that  no  distinction  had  been  made  in  the  ac- 
counting for  base  and  extras,  would  be  as  follows: 


Standard 
Cost 

Ratio 
Per  Cent. 

Adjusted 
Cost 

Small  Machine .... 
Large  Machine 

SIO  00 
22.00 

147 

147 

$14.70 
32.34 

If,  however,  a  distinction  had  been  made  in  the  ac- 
counting as  regards  base  and  extras  the  adjusted  steel 
costs  would  be  as  follows  : 


Base 

Extras 

Standard 
Cost 

Ratio 
Percent. 

Adjusted 
Cost 

Total 

Small  Machine . . 
Large  Machine . . 

SIO. 00 
20.00 

150 
150 

$15.00 
30,00 

'$2.00' 

$15.00 
32.00 

So  that,  as  was  previously  stated,  unless  the  classifica- 
tion provides  for  distinguishing  between  base  and  extras 
an  increase  in  price  w^ould  tend  to  undercharge  the  ma- 
chine not  using  extras  at  the  expense  of  the  machine 
using  extras. 

In  actual  practice  it  will  rarely  be  found  that  this  re- 
finement in  classification  is  necessary  and  as  a  general 
rule  a  classification  of  material  under  from  10  to  20 
heads  will  meet  all  recjuirements. 

(To  be  continued) 
*     *     *     * 

EFFICIENCY- 

Stop!  Look!  Listen! 

William  H.  Smyth 

Consulting  Engineer 

NCIENT  habits  of  thought  are  so  engrained  in  our 
modern  mental  fiber  and  thinking  processes  that 
few  of  us  are  aware  of  their  existence,  and  fewer 
still  realize  how  they  modify  and  twist  our  customary 
thoughts.  For,  indeed,  they  unconsciously  vitiate  logi- 
cal reasoning  just  as  color-blindness  and  strabismus 
aft'ect  our  physical  sight. 

Unless  one  is  conscious  of  and  continuously  upon  his 
guard  against  this  besetting  peril,  almost  inevitably  will 
he  be  tripped  by  that  stumbling-block  to  rational  think- 
ing. Thus,  while  it  is  interesting  and  instructive,  it  is 
not  surprising  to  note  how  ancient  habits  of  racial 
thoughts  effect  the  discussion  of  "Efficiency" :  to  note 
how  almost  all  those  who  have  countered  my  criticisms 
of  the  aims,  purposes,  and  probable  outcomes  of  the 
modern  "Art  of  Efficiency"  show^  the  effects  of  this 
deep-seated  influence ;  for  my  opponents'  blows  hit  wide 
of  the  mark,  and  their  arguments  maul  issues  I  have  not 
raised. 

A  recent  example  is  the  discussion  of  Mr.  V.  J. 
Looniis  anent  my  Ixdustri.vl  M.anagement  September 
article,  under  the  above  title.  Another  equally  good 
illustration  is  a  pamphlet  I  have  just  received  from  an 
"efficiency"  educational  institution,  which  discusses  my 
"Working  Explosively"  articles  of  last  year. 

There  exists  no  more  ancient  nor  more  universal  con- 
cept of  human  organization  than  that  of  autocracj- — ar- 
bitrary CONTROL  over  other's  thoughts  and  acts.  The 
subtle  influence  of  this  fact  is  correspondingly  great  and 
far  reaching.  Even  the  most  rabidly  and  insistently 
democratic   individual — who   consciously   hates   Autoc- 
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rac\  and  even'lliinj,^  pertaining  thereto,  as  the  devil  is 
said  to  hate  holy-water — subconsciously  thinks  in  terms 
of  the  hated  but  more  ancient  idea  of  government.  And 
he  is  sublimely  unaware  how  the  ancient  influence  colors 
and  distorts  his  superficially  intelligent  modern  reason- 
ing, how  it  blinds  him  to  the  quagmire  of  quaint  self- 
contradictions  into  which  he  is  being  led  by  this  mental 
will-o-the-wisp. 

Notwithstanding  that  I  believe  in  efficiency  (as  every 
sane  person  must),  nor  that  I  have  repeatedly  expressed 
this  attitude  in  categorical  terms,  my  opponents  smash — 
with  great  self-satisfaction — not  at  me  or  at  my  views, 
but  at  a  man  of  straw,  a  figment  of  their  own  imaginings, 
who  disbelieves  in  and  disapproves  of  efficiency  per  se. 

When  I  criticize  the  "efficiency  expert"  and  reprobate 
"that  modern  craze  the  Art  of  Efficiency,"  I  do  not  and 
have  no  intention  to  question  the  desirability  of  true 
human  effectiveness.  On  the  contrary,  I  am  directing 
attention  to  the  iwefficiency  of  the  alleged  "expert"  and 
to  the  liuman  and  National  danger  incident  to  the  prob- 
able ultimate  outcome  of  the  so-called  art.  And  I  am 
earnestly  protesting  against  a  repressive  and  regressive 
method — a  fundamentally  vicious  and  suicidal  idea  of 
human  life  and  Social  Purpose. 

.And,  trulv,  there  never  was  a  time  in  the  whole  range 
of  human  history  when  a  clarifying  of  thought  was  more 
urgently  needed  than  in  this  present  year,  day,  hour,  and 
moment — upon  this  all-important  subject. 

Mr.  Loomis  says : 

To  me  efficiency  means  the  best,  easiest  and  most  economical 
means  of  production. 

With  this  description  f  take  direct  issue ;  but  I  will- 
ingly admit  that  it  expresses  the  idea  and  ideal  of  the 
"Efficiency  Expert"  whom  I  condemn. 

Also,  that  it  describes  the  motor  "efficiency"  idea  of 
Germany,  England,  France  and  of  the  United  States — 
prior  to  1914 — with  the  disastrous  human  consequences 
that  Germany  became  a  nation  of  slaves,  England  a  na- 
tion of  paupers,  France  quit  breeding,  and  the  United 
States  went  product — Wealth — crazy  1 

It  is  the  idea  which  made  it  necessary  for  the  United 
States  to  rise  in  arms  and  engage  in  bloody  warfare — "to 
make  the  World  Safe  for  Democracy." 

It  is  an  idea  which  has  been  in  its  ultimate  results  the 
most  costly  of  all  the  errors  which  have  blocked  the  path 
of  human  progress. 

The  idea  means,  in  essence :  The  dethroning  of  high 
ideals,  the  debasing  of  human  personality  to  a  place 
below  pi'oducts — deifying  the  belly  and  body — zvorship- 
ping  the  Golden  Calf! 

Efficiency,  surely,  is  something  quite  different  from 
all  this ;  indeed  the  opposite  is  the  truly  modern  ideal 
of  efficient  Democracy. 

True  efficiency  implies  not  "the  best,  easiest  and  most 
economical  means  of  production,"  but  the  most  effec- 
tive method  for  liberating  Human  Personality  to  the 
freedom  of  democratic  ideals  of  SELF-government  and 
to  ever  higher  standards  of  5"e//-RE.'\LiZATiON. 

In  his  last  paragraph  Mr.  Loomis  makes  obvious  the 
(to  him)  unconscious  mental  obsession  of  the  old  racial 
ideal  of  Autocracy  by  his  unqualified  approval  of  social 
conditions  in  which  "the  ttvo  per  cent,  who  are  efficient 
zvill  get  double  the  portion  of  the  entire  ninety-eight  per 
cent,  who  are  inefficient." 

Clearly,  he  fails  to  realize  that  this  means  only  one  or 
two  steps  further  in  the  "efficient"  ninety-eight-per-cent.- 
elimination  process  and  we  would  have :  One  Most  effi- 
cient All  Highe-^t  Autocratic  Owner  of  the  Nation ! 

This  attitude  of  mind  shows  tip  a  fundamental  fal- 
lacy of  the  modern  "efficiency"  idea:  Its  reversal  of  a 
law  of  human  development. 


The  reversal  implies  that  human  abnormalities  are  ac- 
quired for  their  possessor's  own  sole  and  exclusive  ad- 
vantage: that  the  "efficiency"  genius,  or  the  genius  in 
any  other  direction  has  been  endowed  with  his  peculiar 
specialization  for  his  own  benefit. 

The  truth  is  just  the  opposite. 

These  exceptional  ones  are  Nature's  racial  experi- 
ments, which,  if  successful,  will  benefit  the  race,  or  the 
nation  in  which  they  occur. 

It  is,  however,  the  less  differentiated  "masses"  which 
are  the  truly  important  element  of  the  Nation — not  its 
"sports"  or  its  abnormalities,  howsoever  dazzling. 

These  exceptions  to  the  no.'m  are  Nature's  tentative 
efiforts  at  racial  improvement  not  "God  appointed"  con- 
querors or  kings,  kaisers  or  coal  barons^ — ^sent  by  Him 
to  enslave,  dominate,  or  control  their  fellows. 

This  "efficiency"  notion  is  merely  the  old  Cave  Man's 
^piked-club-method  of  control  by  force  and  fear,  dis- 
guised in  modern  trimmings.  Its  opposite  is  the  truly 
modern  Ideal  of  Democrac}- — Government  of  the  peo- 
ple, for  the  people,  by  the  people,  for  CoHimow-weal. 

One  or  two  short  quotations  from  the  pamphlet — 
''Efficiency  and  Humanity" — to  which  earlier  reference 
was  made,  will  show  with  even  greater  clearness  how 
thoroughly  the  modern  "Art  of  Efficiency"  is  embued 
with  the  taint  of  Autocracy: 

"Control  is  tlie  essence  of  organisation.    *    *    * 
.  ."Functional   management   consists   in   so    dividing    the   worii 
that   eaeli   man  from   ilie   assistant   superintendent   down  shall 
have   as  few  functions  as  possible    to   perform.    If  practical 
*     *     *     a  single   leading  function." 

In  other  words :  The  organization  shall  be  a  purely 
mechanical  structure,  eaf~h  element  of  which  has  its  own 
specific  mechanical  function ;  and  the  thus  mechanically 
unified  elements  shall  each  efficiently  contribute  to  effect 
the  purpose  determined  by  the  control  element ;  which 
CONTROL  element  is  the  only  really  living,  thinking,  self- 
determining  HUMAN  PERSONALITY  in  the  entire  organi- 
sation— a  perfect  exemplar  of  Autocracy,  and  totally  an- 
thetic  to  and  subversive  of  the  Ideals  of  Democracy. 

And  to  what  end  or  goal  ? — Products  ! 

What  shall  it  profit  a  man  (or  a  Nation)  if  he — tmth 
German  efficiency — gains  the  whole  world  of  products, 
and,  by  this  "efficient"  f«-efficiency,  he  loses  his  own 
Soul? 

"We  shall  defend  Alsace-Lorraine  with  the  last  drop  of  our 
blood  these  provinces  which  belong  to  us  and  which  the  Al- 
mighty has  entrusted  to  us  to  administer  as  His  stewards,  and 
we  shall  keep  them  for  the  benefit  of  their  inhabitants  and  the 
glory  of  God."    From  a  recent  speech  of  the  German  Kaiser. 

'  The  Christian  men  to  whom  God  in  His  infinite  wisdom 
has  given  control  of  the  property  interests  of  this  Country." 
— G.  F.  Baer,  "Moving  Spirit  of  the  .Anthracite  Industry,"  Re- 
views of  Reviezvs,  Vol.  33,  p.  547. 


Feeding  a  punch  press  is  monotonous  work.  It  con- 
sists of  a  series  of  movements  which  become  largely 
mechanical  in  nature  and  which  the  operator  learns  in 
a  short  time  to  execute  swiftly.  In  some  light  form- 
ing operations  the  experienced  operator  works  with 
marvelous  rapidity,  frequently  attaining  a  speed  of  1500 
or  more  operations  per  hour.  For  every  single  opera- 
tion he  may  be  required  to  place  his  hand  or  fingers 
close  to  the  danger  point  or  even  in  the  danger  zone 
itself.  The  hurnan  being  is  not  infallible,  and  it  is 
unreasonable  to  expect  an  operator  to  work  at  this 
speed  hour  after  hour  without  sometimes  breaking  the 
harmony  in  movement  of  mind,  hand  and  foot,  which 
control  the  operation,  thereby  resulting  in  the  loss  of  his 
hand  or  fingers. — Industrial  Commission  of  JVisconsin. 
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Un  July  27,  1917,  Secretary  of  the  Navy  Daniels 
authorized  the  construction  of  the  first  and  only  govern- 
ment owned  aircraft  factory.  Fourteen  days  later  con- 
struction was  begun  at  the  League  Island  A'aiy  Yard 
on  a  piece  of  land  that  was  a  little  more  than  a  country 
pasture.  When  the  luar  closed  this  is  what  had  been 
achieved:  The  plant  had  been  constructed  and  equipped 
and  a  working  force  of  nearly  4,000  persons  had  been 
recruited,  materials  and  supplies  had  been  secured  and 


I  HERE  is  an  old  saying  that 
no  piece  of  engineering 
work  is  complete  until  the 
story  of  how  it  was  done  has  been 
told  to  other  engineers.  Now  that 
the  war  has  been  won  technical 
literature  will  be  enriched  by  the 
stories  of  the  great  industrial 
achievements  that  have  taken  place 
during  the  last  18  months,  and 
which  for  military  reasons  have 
remained  generally  unknown.  One 
of  the  great  pieces  of  industrial 
work  done  under  the  direction  of 
the  Navy  has  been  the  building  and 
operation  of  the  Naval  Aircraft 
Factory  at  Philadelphia.  The  or- 
der for  its  construction  was  signed 
on  July  27,  1917.  Fourteen  days 
later  construction  work  was  actu- 
ally begun.  On  October  16  the 
first  machinery  was  started  in  mo- 
tion. Three  weeks  later  the  keel  of 
the  first  seaplane  was  laid  and  in 
March,  1918  the  first  service  ma- 
chine successfully  made  its  initial 
flight. 

We  often  hear 
the  saying  that 
such  and  such  a 
machine  or  plant 
was  "built  from 
the  ground  up," 
but  not  many  en- 
gineers or  indus- 
trial executives 
can  interpret  that 
expression  with 
such  literal  exact- 
n  e  s  s  as  Naval 
Constructor  F.  G. 


NAVAL     CONSTRUCTOR     FREDERIC     G.     COBURN, 
MANAGER   NAVAL   AIRCRAFT   FACTORY 
"Let   lis  make  our  products   so   well   and  so   fast  iIki 
the  only  reason   the  puhlic  will  have  for  investigatin 
us  is  to  find  out  how  the  "hell  we  do  it.'  "  (From  one  o 
his  addresses  to  the  entire  Aircraft   Factory  organiza 
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at  no  time  has  the  production  from  the  plant  been  be- 
hind schedule.  The  whole  program  was  developed  at  a 
rate  of  which  peace  time  offers  no  precedent  or  close 
comparison.  Without  doubt  great  credit  for  the  result 
must  be  given  to  the  system  of  industrial  manageynent 
that  was  installed  to  handle  the  multituditious  details 
of  the  enterprise.  This  indeed  is  an  industrial  achieve- 
ment of  the  first  order  and  one  of  which  Americans  in 
general  can  be  truly  proud. 


Coburn,  the  manager  of  the  air- 
craft factory.  To  him  belongs  the 
great  credit  of  planning,  organiz- 
ing and  managing  this  difficult  en- 
terprise. He  came  to  the  task 
with  a  ripened  industrial  experi- 
ence. After  completing  his  naval 
education  he  was  stationed  for 
three  years  at  Mare  Island  Navy 
Yard,  California,  during  which 
time  he  began  a  study  of  scientific 
management.  For  the  three  fol- 
lowing years  he  was  superintend- 
ent of  one  of  the  principal  depart- 
ments of  the  Philadelphia  Navy 
Yard.  Then  came  three  years  at 
the  Boston  Navy  Yard  on  similar 
work,  one  of  the  outstanding  feat- 
lu-es  of  which  was  the  development 
of  the  process  of  making  heavy 
cable  chain,  which  has  since  been 
in  continuous  successful  use.  He 
also  gave  considerable  time  to  in- 
vestigations of  private  plants. 

The  Original  .\ircuaft  Factory 
To  meet  the  interest  and  needs 
of  the  readers  of 
Industrial  Man- 
agement a  some- 
what detailed  de- 
scription is  given 
in  the  following 
jiaragraphs  of  the 
plant  as  a  whole 
and  of  each  one 
of  its  principal 
Iniildings. 

The  original 
Naval  Aircraft 
Factory  building, 
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although  it  was  wanted  as  rapidly 
as  possible,  was  designed  as  a  per- 
manent structure  of  brick,  steel  and 
glass,  because  the  time  necessary  to 
obtain  materials  and  necessary 
equipment  for  building  planes  was 
more  than  was  required  for  the  con- 
struction of  the  building  itself. 

As  built,  it  is  a  square  building 
400  by  400  feet  in  dimensions,  di- 
vided into  two  parts.  The  one— 
300  by  400  feet  in  size — is  an  Aus- 
tin standard  No.  3  factory  building. 
In  this  are  located  the  two  funda- 
mental producing  departments 
(metal  shop  and  saw  mill)  and  the 
panel  assembly,  varnish  and  dope 
rooms.  As  originally  built,  this 
building  also  contained  the  main 
store-room  for  the  plant.  It  was 
further  sub-divided  by  a  fireproof 
steel  and  wire  glass  partition  into  a 
100  by  300-foot  section  in  which 
were  locker  and  wash  room,  (a 
locker  for  every  employee  and 
plenty  of  toilet  facilities)  a  cafe- 
teria large  enough  to  feed  500  peo- 
ple every  half  hour;  a  section  ap- 
proximately 150  by  60  feet  in  size 
used  as  the  office,  and  one  about  80 
by  40  feet  for  the  drafting  room. 
The  other  part  used  as  the  boat 
shop  is  400  feet  long  and  100  feet 
wide  and  was  especially  designed  in 
order  to  accommodate  large  flying 
boats,  and  high  enough  to  allow  of 
a  ten-ton  crane  with  a  40-foot  hook 
lift.  This  was  necessary  because 
tlie  dimensions  of  a  finished  boat 
are  over  100  feet  wing  spread  and 
50  feet  boat  length.  The  finished 
boat  w"eighs  seven  tons  and  stands 
over  17  feet  off  the  floor  while  being 
assembled — this  fixed  the  height  of 
the  crane  which  was  necessary  in 
order  to  lift  one  boat  over  another. 
The  type  of  building  chosen  was 
capable  of  being  very  rapidly  built, 
beneficial  occupancy  being  obtained 
in  60  days  after  ground  was  broken. 
and  the  whole  low-  part  of  the  build- 
ing having  been  erected  in  90  days. 
The  floor  chosen  was  wood  over 
cinder  fill  and  wood  sleepers  over 
concrete  base.  This  w-as  because 
the  location  of  the  machinery  would 
often  be  subject  to  radical  revision, 
as  the  type  of  plane  or  production 
capacity  changed,  and  this  type  of 
floor  would  allow  quick  erection  and 
easy  .shifting  of  machinery.  The 
building  also  has  as  few  partitions 
as  was  consistent  with  fire  protec- 
tion, in  order  that  shops  would  not 
be  hampered  should  their  growth 
be  uneven.  This  provision  was 
afterward  proved  to  be  very  wise 
for  it  was  necessary  to  make  several 
radical  changes  in  the  layout  of  the 
shops  w'hen  the  plant  was  increased. 
The  remainder  of  the  original 
factory  building  equipment  was  a 
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temporary  boiler  house  (built  of 
frame  and  sheet  iron),  dry  kilns 
and  a  heated  lumber  storage.  The 
last  building  was  necessary  in  order 
to  provide  a  place  for  storing  wood 
that  had  been  kiln  dried  before  it 
was  requisitioned  by  the  mill.  The 
building  was  simple  in  construction, 
consisting  of  a  brick  building  about 
60  by  100  feet  in  size  with  a  wooden 
roof  supported  by  steel  trusses. 
Only  sufficient  heat  was  provided  to 
keep  the  temperature  of  the  build- 
ing above  dew  point. 

The  dry  kilns  are  of  the  Tiemann 
type.  There  are  four  cells  and  a 
joint  operating  chamber.  They  are 
constructed  of  brick,  hollow  tile  and 
steel  and  are  a  permanent  installa- 
tion. The  provision  of  these  kilns 
was  necessary'  because  of  the  now 
well  known  fact  that  aiplane  lum- 
ber must  be  seasoned  before  use, 
and  the  supply  of  air  dried  lumber 
of  the  dimensions  such  as  used  on 
flying  boats  was  not  sufficient  to 
meet  the  needs  of  production. 

A  word  might  be  said  here  about 
the  air  conditioning  equipment  of 
the  shops.  A  system  of  ventilation 
was  installed  by  which  the  shop  was 
not  only  heated,  but  the  air  in  it 
kept  automatically  to  the  proper  de- 
gree of  relative  humidity  to  prevent 
either  the  checking  or  warping  of 
dried  lumber,  and  to  provide  that 
wood  reaching  the  assembly  build- 
ing would  have  the  same  dimensions 
as  when  it  left  the  mill. 

This  plant,  as  described,  had  a 
capacity  of  one  boat  a  day.  When, 
late  in  December,  the  Navy  Depart- 
ment decided  to  increase  the  pro- 
duction of  the  plant  to  four  times 
its  capacity,  plans  were  drawn  as 
rapidly  as  possible.  The  policy 
proposed  for  the  increased  program 
was  to  have  parts  for  small  assem- 
blies made  both  in  the  old  Aircraft 
Factory  and  in  plants  of  other  boat 
builders  and  shops  capable  of  turn- 
ing all  or  part  of  their  equipment 
into  airplane  producing  machinery. 
These  sub-assemblies  were  to  be 
brought  to  the  Naval  Aircraft  Fac- 
tory and  there  assembled  in  a  large 
assembly  room,  using  progressive 
assembly.  By  this  means  it  would 
be  possible  to  achieve  production 
more  rapidly  than  if  it  had  been 
necessary  to  build  up  the  producing 
departments  of  the  factor}-,  with  the 
attendant  increase  in  equipment  and 
labor.  The  new  factory  building 
was  therefore  designed  to  be  an  as- 
sembly plant  solely. 

It  is  interesting  lo  note  that  the 
request  of  the  Navy  Department  for 
more  boats  was  dated  December  26, 
1917,  and  on  January  12,  1918,  a 
layout  of  the  new  building  was 
ready,  which,  without  serious  modi- 
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fication,  was  the  one  eventually  used.  It  was  not  possi- 
ble to  enlarge  the  original  building  because,  although  it 
had  been  recognized  in  designing  it  that  it  would  prob- 
ably have  to  be  increased  at  some  future  time,  it  had 
been  necessary  to  locate  it  in  such  a  position  that  all  en- 
largement be  to  the  eastward  and  south  as  there  was 
the  only  vacant  ground. 

A  study  was  made  of  the  best  possible  arrangement. 
After  over  a  hundred  layouts  has  been  plotted,  it  was 
decided  that  the  best  arrangement  would  be  to  extend 
the  avenues  on  the  north  and  south  of  the  original  fac- 
tory as  a  base.  This  made  a  block  400  feet  wide  which 
could  be  extended  as  far  eastward  as  desired.  A  75- 
foot  street  was  left  and  on  this,  facing  the  old  factory, 
were  placed  a  200  by  180-foot  storehouse  occupying 
the  northern  half,  and  an  office  building  180  by  120 
feet  in  size  in  the  southern  half,  thus  leaving  a  small 
separating  alley  running  parallel  to  the  two  avenues. 
Another  50 foot  street  was  left  and  then  came  the  as- 
sembly building  itself  in  two  parts — one,  a  low  part 
350  by  400  feet  in  ground  size,  occupying  the  space  be- 
tween the  two  avenues,  and  the  other,  the  high  shoin 
680  by  200  feet  on  the  ground,  extending  southward  to 
the  river.  This  high  shop  started  150  feet  east  of  the 
corner  of  the  street  last  mentioned  and  the  southern 
avenue.  This  made  the  building  the  shape  of  an  in- 
verted L  with  the  long  side  running  north  and  south 
and  farthest  away  from  the  old  factory.  After  travers- 
ing the  small  courtyard  formed  by  the  base  of  the  L, 
the  southern  avenue  was  stopped. 

A  detailed  description  of  these  buildings  follows : 

The  Storehouse 

The  storehouse  is  200  by  180  feet  on  the  ground  and 
six  stories  in  height.  It  is  a  modern  fireproof,  rein- 
forced concrete  building.  It  has  served  several  fea- 
tures worth  noting  in  its  layout  which  are  best  under- 
stood when  the  various  functions  of  the  storehouse 
are  described.  Primarily,  it  was  built  to  store  individ- 
ual parts  before  assembly,  whether  made  in  the  factory 
or  purchased  outside :  to  care  for  raw  materials,  such 
as  sheet  or  bar  steel,  metal  tubing,  etc.;  all  aviation 
ordnance  equipment  was  to  be  stored,  in  addition  to 
articles  necessary  to  pack  the  finished  boats,  such 
as  nails,  tar  paper,  etc.  It  was  to  serve  as  a  base  of 
supply  for  all  N^val  air  stations  and  would  hence  re- 
quire proper  shipping  facilities  for  either  small  or 
bulky  parts.  It  would  also  have  to  serve  as  a  receiving 
depot  and  would  get  its  material  from  three  sources : 
railroad  cars  for  material  brought  long  distances; 
trucks  for  that  from  nearby  factories ;  and  small  hand 
trucks  for  intra-factory  traffic. 

To  provide  for  this  receiving  function,  the  building 
was  designed  to  have  a  platform  10  feet  wide  on  three 
sides  at  car  level  and  the  grade  of  the  first  floor  was 
likewise  placed  at  this  level.  On  one  side  there  was  a 
railroad  track,  and  on  two  of  the  other  sides  a  wide 
street  was  left  to  allow  trucks  to  back  up  without  in- 
terfering with  traffic.  These  two  sides  were  parallel  to 
the  old  factory  on  one  side  and  the  long  side  of  the  new 
factory  on  the  other.  There  was  provided  an  entrance 
door  on  each  of  these  two  sides  with  a  ramp  to  the 
street  to  allow  either  hand  trucks  or  electric  tractors 
to  enter  and  leave  without  the  necessity  of  an  elevator. 
These  doors  were  set  in  line  with  the  main  entrance  of 
the  old  and  new  shops  and  also  in  line  with  each  other, 
thus  leaving  a  20-foot  aisle  clear  through  the  building. 
Four  elevators  were  provided,  one  in  the  middle  of 
each  side  containing  a  platform  and  two  on  that  side 
having  the  railroad  track.  The  side  facing  the  office 
building  was  left  blank  and  a  narrow  street  left,  over 


which,   at  the   second   floor  level,   a  bridge   connecting 
the  office  building  and  storehouse  was  built. 

On  the  three  sides  containing  the  platform  folding 
doors  were  provided  in  every  other  bay.  The  elevators 
were  so  placed  that  one  door  was  on  the  platform  and 
the  other  on  the  inside  of  the  building.  A  circular 
inclined  chute  was  installed  similar  to  that  used  by 
large  grocery  warehouses.  This  was  to  enable  the  many 
(lifi^erent  size  parts  to  be  collected  easily  at  one  point 
and  made  ready  for  shipment.  The  first  floor  was  di- 
vided by  a  partition  into  a  receiving  and  shipping  room. 
In  each  corner  there  w'ere  small  offices.  The  upper 
floors  were  not  divided  off  except  that  in  one  corner  of 
each  floor  an  inspection  room  was  provided  approxi- 
mately 80  by  40  feet  in  size.  These  inspection  rooms 
were  provided  as  it  would  be  necessary  to  heat  them 
to  a  living  room  temperature,  the  rest  of  the  storehouse 
being  heated  only  enough  to  keep  its  temperature  above 
freezing. 

The  Office  Buildixg 

The  necessity  of  an  office  building  grew  out  of  the 
fact  that  a  large  clerical  force  was  required  to  handle 
details  of  organization  which,  at  its  full  capacity, 
would  have  had  6,000  employees,  and  also  because  the 
production  of  the  sub-contractors  was  also  handled  from 
this  central  office  and  their  employees  totaled  seven  or 
eight  thousand  more.  Further,  the  engineering  problems 
of  a  large  aircraft  factory  required  a  large  drafting 
force,  chemical  laboratory  and  other  engineering  equip- 
ment. The  accounting  and  purchasing  departments 
also  required  large  organizations. 

A  reinforced  concrete  building  of  pleasing  architec- 
tural design  consisting  of  plain  concrete  exterior  on  the 
first  floor  and  continuation  of  concrete  and  brick  on 
the  upper  floors  was  designed.  The  building  itself  is 
built  in  the  form  of  a  U,  each  wing  being  60  feet  wide 
and  60  feet  long.  On  the  first  floor,  one  wing  is  given 
over  to  offices  for  the  principal  executives  and  the 
other  wing  is  divided  between  the  jiroduction  office  and 
employment  department.  The  central  portion  of  the 
building  on  this  floor  is  used  as  an  entrance  lobby.  On 
the  second  floor  one  entire  wing  is  given  over  to  the 
supply  department  and  the  other  was  divided  between 
the  accounting  department  and  plant  engineer's  sec- 
tion. The  entire  third  floor  is  used  by  the  engineering 
department,  one  wing  being  laid  out  as  chemical  and 
physical  laboratories,  photographic  dark  rooms  and 
wood  testing  laboratory.  The  north  wing  is  the  draft- 
ing room  and  the  connecting  base  contains  the  blueprint 
room,  files,  etc.  Locker  rooms  are  provided  for  men 
and  women  on  the  second  floor.  A  ladies'  rest  room 
is  also  part  of  the  service  equipment.  The  short  side 
facing  the  courtyard  formed  by  the  U  is  divided  into 
three  sections:  in  one  is  placed  the  women's  toilets, 
the  next  is  the  staircase  well  with  an  elevator,  and  then 
next  the  men's  toilet  room  and  charroom.  This  ar- 
rangement is  duplicated  on  each  floor.  As  mentioned 
above,  on  the  second  floor  a  bridge  connects  the  supply 
and  purchasing  department  with  the  storehouse,  which 
is  controlled  by  that  office.  A  vault  is  provided  on 
every  floor.  The  building  is  heated  and  ventilated  by 
washed  air  blown  to  the  various  rooms  through  hollow 
columns.  This  is  supplemented  by  direct  radiation 
placed  near  the  w'indows. 

The  Assembly  Building 

Although  under  one  roof,  the  assembly  building  is 
divided  into  three  main  sections — a  low  part  (similar 
in  construction  to  the  old  aircraft  factory)  300  by  400 
feet;  a  section  50  feet  wide  and  400  feet  long  and  30 
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feel  liigli  with  a  iraveling  crane  (the  placing  of  the 
columns  in  this  building  is  similar  to  that  of  the  first 
factory,  namely,  spans  of  50  feet  one  way  b}-  20  feet 
in  the  other  direction)  ;  the  other  section  of  the  building 
was  designed  for  progressive  assembly  of  hulls  and 
consisted  of  three  bays,  the  central  one  of  the  same 
dimensions  as  the  high  shop  of  the  original  factory, 
but  680  feet  long  instead  of  400  feet.  This  was  Hanked 
on  each  side  b\  a  bay  50  feet  wide  and  30  feet  high. 
One  of  these  two  bays  was  a  continuation  of  the  panel 
assembly  bay  mentioned  above.  Each  of  the  side  bays 
is  provided  with  a  5-ton  and  the  center  bay  with  a  10- 
ton  traveling  crane.  The  purpose  of  this  construction 
was  to  allow  the  sub-assemblies  to  be  made  in  the  side 
bays  and  the  main  assembly  in  the  central  bay.  A  rail- 
road track  was  provided  in  each  end  of  the  building. 

The  flow  of  materials  was  so  arranged  that  the 
smaller  parts  would  come  from  the  storehouse  and  into 
a  20 foot  door  set  opposite  the  storehouse  ramp  and 
thus  into  the  panel  shop,  where  the  great  majority  of 
these  parts  were  used.  Larger  parts  would  be  received 
either  by  rail  or  truck  directly  into  the  assembly  shop. 
The  panels  as  assembled  moved  across  the  bays  of  the 
L  and  were  covered,  varnished  and  doped  and  then 
arrived  in  that  section  of  the  building  reserved  for  the 
wing  jig  assembly.  From  there  they  were  taken  down 
along  the  long  side  of  the  L  to  the  extreme  end  where 
they  were  crated,  packed  and  shipped.  Meantime,  the 
hulls  (which  had  been  received  by  rail  at  the  one  end 
of  the  high  shop)  were  progressing  in  the  same  direc- 
tion and  met  the  panels  when  they  arrived  in  the  ship- 
ping room  and   were   crated  and  packed.     The  whole 


unit  was  then  loaded  on  cars  and  shipped  out  of  the 
building — and  either  shipped  by  barge  to  the  port  of 
embarkation  or  actually  loaded  on  board  ship  in  the 
Xavy  Yard  for  shipment  overseas. 

This  building  was  constructed  on  the  same  general 
lines  as  the  original  factor}-,  but  with  several  improve- 
ments which  had  been  learned  in  the  construction  of 
the  older  building,  such  as  the  placing  of  all  toilets  and 
heating  apparatus  in  the  roof  trusses  in  order  to  keep 
a  perfectly  clear  floor  space,  and  the  columns  and  foot- 
ings on  the  long  side  of  the  building  containing  the  30- 
foot  high  ba\  s  being  so  designed  that  the  building  could 
be  easily  enlarged  should  it  ever  be  decided  to  balance 
the  plant  and  manufacture  all  parts  on  the  premises. 

The  Boiler  House 

In  order  to  provide  steam  w-ith  which  to  heat  the 
various  buildings  and  operate  the  dry  kiln,  it  was  nec- 
essary to  provide  a  boiler  house.  One  large  enough  to 
hold  six  750-horsepower,  water-tube  boilers  was  de- 
signed with  all  modern  coal  and  ash  handling  apparatus 
and  automatic  stokers. 

Power  used  in  the  plant  is  alternating  current,  3 
phase,  60  cycle  supplied  by  the  Navy  Yard  with  a  break- 
down service  from  the  Philadelphia  Electric  Company. 
As  the  power  demands  of  the  factory  increased,  it  be- 
came necessary  to  use  the  latter  entirely.  A  trans- 
former house  was  built  across  the  street  from  the  orig- 
inal factory  building,  from  which  the  current  was  dis- 
tributed to  the  various  buildings,  using  the  same  cables 
as  those  originallv  laid  out  for  use  bv  the  Yard. 
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The  Garage 

To  overcome  the  increased  difficulty  of  obtaining 
materials,  due  to  the  congestion  of  the  railroads,  and 
to  provide  proper  facilities  for  handling  materials  from 
the  various  contractors  in  and  around  Philadelphia  re- 
quired the  use  of  a  large  number  of  automobiles  and 
trucks.  A  garage  was  therefore  constructed  to  house 
them.  This  building  (140  b)'  60  feet)  consisted  of 
brick,  steel  and  glass  framework  and  a  gypsum  slab 
roof. 

To  provide  for  the  increased  demands  for  lumber,  it 
was  also  necessary  to  increase  the  capacity  of  the  dry 
kiln  and  heated  lumber  storage. 

The  Seaplane  Hangar 

As  the  experimental  work  of  the  factory  expanded, 
the  amount  of  test  flying  increased  very  rapidly.  To 
this  end  a  steel  hangar,  which  is  believed  to  be  the 
largest  of  its  kind  in  the  world,  was  designed  and  is 
now  in  the  course  of  construction.  This  building  will 
be  200  by  150  feet  on  the  ground  and  will  have  a  clear 
span  of  200  feet  and  be  50  feet  from  the  floor  to  the 
bottom  chord  of  the  roof  trusses.  In  front  of  it  will 
be  a  concrete  apron  200  feet  square.  From  this  will  be  a 
ramp  40  feet  wide  extending  into  the  Delaware  River 
approximately  200  feet.  There  will  be  10  feet  of 
water  above  the  end  of  this  ramp  at  low  tide,  which 
will  provide  ample  draft  for  flying  boats  of  any  con- 
ceivable size. 

Fire  Protection 

The  fire  protection  of  the  Naval  Aircraft  Factory 
is  worthy  of  note.  All  of  the  buildings  are  provided 
with  automatic  sprinklers.  Fire  walls  divide  the  shops 
containing  a  fire  hazard  from  the  rest  of  the  factory. 
In  the  orginal  factory  a  hollow  tile  fire  wall  divides 
the  high  shop  from  the  low  in  order  to  prevent  the  for- 
mation of  a  dangerous  draft  should  fire  break  out  in  the 
low  section.  The  same  plan  was  followed  in  the  new 
assembly  building,  a  brick  wall  separating  the  high  bays 
from  the  low. 

In  addition  to  the  sprinklers,  hose  lines  are  placed 
at  convenient  points,  and  hand  extinguishers,  fire  pails, 
etc.,  are  found  throughout  the  shops.  Fire  drills  are 
held  semi-monthly.  Pressure  is  maintained  on  the 
sprinkler  lines  by  means  of  a  100,000  gallon  tank  150 
feet  high  now  in  the  course  of  construction  and  by  an 
electric  fire  pump  arranged  to  start  automatically  when- 
ever the  yard  water  pressure  fails  below  the  danger 
mark.  The  entire  property  covering  over  40  acres  is 
constantly  patrolled  by  watchmen  and  there  are  also 
trained  firemen  on  every  shift.  A  regular  monthly  in- 
spection trip  is  made  by  the  factory  officials  and  fore- 
men are  either  complimented  or  reprimanded  for  the 
cleanliness  of  their  shops. 

Plans  had  been  drawn  for  a  storehouse  for  inflam- 
mables, located  in  an  isolated  part  of  the  yard,  and  also 
for  a  building  in  which  were  to  be  concentrated  all  proc- 
esses such  as  heat  treating,  brazing,  etc.,  which  pre- 
sented an  undesirable  fire  risk.  Summed  up,  it  was 
the  intention  of  the  management  to  have  the  plant 
measure  up  to  the  good  risk  standard  of  the  Associated 
Factor)'  Mutual  Fire  Insurance  Companies. 

Employment  Management 

It  is  a  pleasure  to  give  testimony  to  the  low  labor 
turnover  that  the  Aircraft  Factory  has  had  during  its 
existence  and  to  the  general  satisfactory  calibre  of  the 
employees  secured  under  Civil  .Sen-ice  regulations.  On 
November  i,  1918,  there  were  3.642  men  and  women 
emplo\cd.     To  secure  this  force  it  had  only  been  nec- 


essary to  hire  a  total  of  6,035  persons,  truly  a  remark- 
ably small  number  compared  with  the  record  of  many 
private  establishments  making  war  material,  and  par- 
ticularly the  shipxards  of  the  country.  It  has  often 
been  necessary  in  private  plants  during  the  period  of 
war  to  hire  ten  persons  before  a  satisfactory  employee 
was  secured.  Still  another  significant  fact  is  that  only 
139  persons  had  been  discharged  for  cause  since  the 
factory  has  started.  And  this  point  must  not  be  forgot- 
ten that  not  more  than  25  among  all  the  persons  hired 
had  ever  had  any  previous  experience  in  an  aircraft 
factory. 

From  the  ver}-  start  women  were  emplojed  and  they 
have  made  good.  Aluch  of  the  success  of  the  work 
done  in  the  factory  is  due  to  them.  At  first  they  were 
only  engaged  for  clerical  work.  In  December,  1917,  a 
few  entered  the  inspection  department  to  inspect 
screws,  bolts,  turnbuckles  and  small  metal  parts.  In 
other  departments  some  previous  experience  and  skill 
were  necessary  so  a  training  school  for  women  was 
opened  in  May,  1918.  The  following  table  shows  the 
increase  of  women  employees  since  this  school  was 
opened : 

Month  Eiiiplovt'i's  Women  Per  Cent 

June    2392  218  9.4 

July    2968  293  9.8 

.August   3133  468  14.9 

September  3295  590  17.9 

October    3550  710  20 

November   3640  895  24.5 

-And  finally  women  have  assisted  in  the  management 
of  the  plant  for  the  Naval  Aircraft  Factory  as  three 
forewomen  are  employed,  one  in  the  inspection  depart- 
ment, another  on  filling,  varnishing  and  painting,  and  the 
third  in  charge  of  the  drill  presses. 

"I  think  it  ma_\-  be  truly  said  that  two  facts  become 
increasingly  evident  in  connection  with  oui  industries 
as  the  war  situation  develops  in  this  country.  The  first 
is  that  every  industry  whose  products  can  contribute 
directly  or  indirectly  to  carrying  on  the  war  will  be  op- 
erated under  intense  strain.  The  second  is  that  as  the 
draft  progresses  and  men  are  called  to  arms  there  is 
likely  to  be  an  influx  into  the  factories  of  inexperienced 
persons,  including  probably  many  women,  unfamiliar 
with  the  industries  in  which  they  may  become  employees. 

"There  is  a  real  danger,  therefore,  that  in  our  sympa- 
thetic and  proper  thought  for  the  soldier  in  the  field  we 
may  lose  sight  of  the  soldier  in  the  factory,  who  has  his 
casualty  risks  as  well  as  his  brother  in  arms.  May  I 
therefore  express  the  hope  that  through  your  publica- 
tion an  earnest  etfort  may  be  made  to  see  that  not  only 
are  the  safeguards  for  life  and  limb  provided  by  laws 
maintained  in  full  force  and  vigor,  but  that  a  special 
appeal  is  made  to  our  leaders  of  industry  to  safeguard 
by  careful  provision  and  constant  thought  the  lives  of 
the  toilers  now  so  necessary  to  our  country  ?  \\'e  must, 
we  fear,  face  two  casualty  lists  in  the  coming  days — one 
in  the  factory  and  one  in  the  field ;  but  surely  it  should 
be  possible  to  take  such  steps  against  the  known  and 
controlled  dangers  of  the  factor}-  as  will  prevent  the 
increase  of  that  death  list  and  possibly  diminish  its 
present  length. 

"Just  as  there  is  a  call  to  service  for  the  soldier  and 
the  financier  and  the  nurse  and  the  doctor  and  the  en- 
gineer and  the  mechanic,  there  is  a  call  to  service  in  his 
own  office  and  his  shop  to  every  manufacturer  to  see 
that  the  precious  lives  of  the  country  are  not  wasted  and 
that  the  bodies  of  the  precious  people  who  make  up  this 
country  are  not  crippled." — Hon.  Wm.  C.  Redfield.  Sec- 
retary of  Commerce,  to  Editor  of  "Safety  Engineer." 
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This  article  is  a  pica  for  better  road^uays  around  fac- 
tory buildings  both  for  the  use  of  motor  and  industrial 
trucks.  Resistance  to  starting  a  load  sets  the  limit  of 
that  load.  Stalling  and  starting  loading  trucks  pro- 
duce wear  and  tear  and  breakage  of  equipment.  Sug- 
gestions are  given  for  the  construction  of  concrete  snr- 
faces  for  plant  roadways  and  drives. 

Mr.    H.   Colin   Campbell   is   a   graduate   of   Columbia 

MOTOR  trucks  and  liorse-drawn  vehicles  can  carry 
only  as  much  as  the  motive  power  can  start, 
and  how  much  of  a  load  can  be  started  depends 
almost  entirely  upon  the  roadway  or  drive  surface. 
Efficiency  demands  that  all  industrial  driveways  be 
paved  with  a  durable,  mudless,  dustless,  wearproof  sur- 
face so  that  useless  and  wasteful  expenditure  of  energy 
and  fuel,  as  well  as  wear  and  tear  on  vehicles,  be  elim- 
inated. Those  who  improve  their  plant  drives  to  satisfy 
this  demand  are  amply  repaid  in  the  greater  efficiency 
that  accrues  to  plant  operation,  with  respect  to  ease 
of  access  in  hauling  in  raw  materials  and  equally  easy 
egress  in  shipping  manufactured  products.  Hardly  an 
industrial  plant  can  be  considered  an  exception. 

There  are  a  number  of  reasons  that  deserve  particular 
consideration  as  to  why  plant  drives  should  be  paved. 
There  is  no  lost  time  on  any  occasion  because  of  teams 
or  trucks  stuck  in  the  mud,  or  because  of  overloading 
of  vehicles.  Any  load  that  the  vehicle  can  stand  can 
be  moved  by  the  motive  power  if  it  is  sufficient,  since 
the  even,  paved  surface —  particularly  if  concrete  is 
used — offers  insignificant  resistance  to  traction. 

Breakdowns  and  consequent  repairs  are  due  largely 
to  the  stalling  of  heavily  loaded  vehicles  and  the  tugging 
and  jerking  to  which  they  are  subjected  in  attempts  at 
starting.  Such  repairs,  not  to  mention  the  delay  caused 
by  them,  are  costly. 

The  solidly  paved  drive  is  in  business  365  days  a 
year.  Neither  weather  nor  season  can  cause  traffic  de- 
lays. Snows  can  easily  be  removed  and  rains  have  no 
effect  on  a  surface  of  this  nature. 

Planning  Driveways 
The  ideal  dri\'eway  should  be  planned  with  a  view  U> 


School  of  Mines  in  1887,  College  of  Physicians  and 
Surgeons  in  1897.  He  was  engaged  as  mining  and  con- 
struction engineer  by  a  number  of  railroad  and  other 
large  concerns  in.  the  United  States,  Mexico  and  South 
.America.  He  is  a  contributor  to  a  number  of  leading 
magazines,  both  technical  and  semi-technical,  and  is  the 
author  of  many  pamphlets,  a  number  of  which  have 
served   as   chapters   in    correspondence   school   courses. 

the  nearest  possible  approach  to  permanence  so  that  it 
will  stand  the  heaviest  traffic  with  little  or  no  wear,  pre- 
senting an  even  surface  opposing  the  least  possible  re- 
sistance to  traction ;  should  have  an  even  surface  to  pro- 
vide quick,  free  drainage;  should  not  be  slippery  ;  should 
not  be  high  in  first  cost  nor  require  costly  maintenance. 

In  adapting  concrete  to  this  use  the  same  methods  of 
construction  apply  as  to  concrete  street  or  highway 
pavements.  It  is  impossible  to  build  good  driveways 
out  of  poor  material  or  with  poor  workmanship,  yet  it 
is  possible  for  plant  labor  to  do  the  greater  part,  if  not 
all  of  the  work,  provided  good  materials  and  workman- 
ship are  used  under  competent  supervision.  Clean,  hard, 
durable  materials  must  be  used  for  aggregates.  Hard 
pebbles,  screened  from  a  gravel  deposit,  or  hard  crushed 
stone  serve  for  coarse  aggregate.  Hard,  well  graded 
sand  or  granite  screenings  can  be  used  as  fine  aggre- 
gate, but  material  taken  from  the  ordinary  gravel  bank 
r.hould  not  be  used  until  screened,  so  that  the  fine  and 
coarse  materials  can  be  separated  and  reproportioned  in 
definite  volumes. 

Concrete  can  be  laid  directly  upon  a  properly  pre- 
pared subgrade,  which  should  be  brought  to  a  firm,  un- 
yielding bearing  at  all  places  by  thorough  compacting, 
preferably  by  a  ten-ton  or  heavier  roller.  Soft,  un- 
stable spots  in  the  subgrade  should  be  dug  out  and  re- 
filled with  clean,  well  compacted  gravel  or  cinders. 
Every  precaution  must  be  taken  to  insure  that  the  sub- 
grade  or  foundation  for  the  pavement  is  well  drained, 
otherwise  there  will  be  settlement  or  heaving  some- 
where that  eventually  will  result  in  cracks  in  the  slabs. 
While  ordinarily  these  are  not  objectionable  except  from 
the  standpoint  of  appearance,  it  is  just  as  well  to  avoid 
ihem  by  proper  precautions  at  the  commencement  of  the 
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work — and  concrete  paving  begins  when  the  first  steps 
are  taken  lo  ])rcparc  (he  foundation. 
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In  many  instances,  instead  of 
crowning  the  pavement  as  is  done 
with  street  and  road  pavements,  the 
surface  is  dished,  thus  causing  drain- 
age to  flow  to  and  along  a  center  hne 
where  connections  are  made  to  water 
outlets.  To  obtain  the  required  con- 
tour, a  strikeboard  is  needed  t(j 
strike  off  the  concrete  after  deposit- 
ed to  the  proper  depth  on  the  suh- 
grade. 


Thick    Slabs   Advisable 
With    heavilv    loaded    trucks 


be- 


coming more  and  more  common,  it 
is    advisable    that    a    departure    be 
made  from  the  commonly  accepted 
practice  of  two  or  three  years  ago 
with  respect   to  pavement   thickness 
and  that  the  concrete  slab  be  made 
everywhere    at    least    eight    or    nine 
inches    thick,    and    preferabl\-    rein- 
forced with  mesh  fabric  or  rods.  It 
must  not  be  supposed  that  an  8-  or 
9-inch     industrial     driveway     pave- 
ment is  recommended  as  suited  to  all  possible  indus- 
trial motor  truck  traffic.     There  are  a  number  of  in- 
stances where  drives  have  been  paved  with  from  12  to 
17  inches  of  concrete  and  with  present-day  loads  of  10 
tons  or  more,  it  is  conceivable  that  much  heavier  nne^ 

will  before  long  oppose  their  weight       

and   destructive   tendency    to    roads, 
streets  and  alleys. 

Most  concrete  pavements  are  of 
what  is  known  as  one-course  con- 
struction, which  usually  consists  of 
a  1 :2 :3  concrete  mixture  that  is 
laid  at  one  operation  to  the  entire 
thickness  of  the  proposed  finished 
slab.  After  being  struck  oft"  to  the 
required  contour,  the  surface  is 
rolled  with  a  light  roller  to  compact 
the  concrete  evenly  and  remove  ex- 
cess water  from  it,  following  which 
the  required  finish  and  surface  text- 
ure is  given  by  see-sawing  a  wide 
canvas  or  rubber  belt  back  and  forth 
and  forward  across  the  surface. 
Usually  two  operations  of  the  belt 
are  all  that  is  required. 

In  plants  having   scattered  build- 
ings,    connecting     concrete     paved 
driveways  permit  operation  of  small 
inter-department  motors  for  the  de- 
livery of   materials   and   supplies   to 
the    various    buildings    and  depart- 
ments.   They  will  effect  great  economies  in  the  expense 
of  moving  the  materials  and  supplies  about  the  plant. 
And  this  movement  can  be  carried  on  with  such  preci- 
sion and  certainty  that  the  scheduled  time  allotted  for 


CONDITION    OF    YAKD   DRIVES    AT   PLANT  OF   THE    STANDARD   FURNITURE   COMPANY, 
HERKIMER,    N.    Y.,    BEFORE    PAVING 

and  indirectly  on  the  [)art  of  every  employee,  by  reason 
of  the  sense  of  order  inspired  in  them  by  the  general 
appearance  of  the  plant. 

A  concrete  paved  driveway  is  sanitary  and  cleanly. 
there  are  no  holes  or  pockets  in  which  stagnant  water 


CONDITION    OF    THE    DRIVEWAY    AT    STANDARP     FURNITURE 
BEING  PAVED  WITH    CONCRETE 


or  refuse  or  rubbish  will  collect.  The  pavement  can  be 
easily  swept  clean  or  flushed  and  will  always  be  in  a 
sanitary  condition.     If  grease  or  oil  should  be  spilled 

.  -  -_-     on  it,  it  can  be  swept  or  scraped  off  and  there  is  no 

the  passing  of  a  piece  of  work  through  the  plant  may     danger  of  the  pavement  absorbing  anv  of  it. 

be   materially   reduced,   thereby    reducing   the   cost    of         The  pavement  which  is  usable  \6k  davs  of  the  vear  i^ 

production  .     .  .       .  ^      .         _.     -       . 


Concrete  paved  drives  are  a  great  incentive  to  order- 
liness. As  soon  as  built  a  decided  improvement  is  at 
once  evident  in  the  plant  surroundings.  Rubbish  piles 
disappear.  The  driveway  which  formerly  was  a  free- 
for-all  scrap  yard  assumes  the  appearance  of  a  street. 
This  orderliness  results  directly  in  a  greater  economy 
of  materials  on  the  part  of  those  who  use  the  drivewav 


a  decided  factor  in  fire-safeness  of  a  plant.  Fire  equip- 
ment may  be  easily  and  quickly  moved  anywhere  about 
the  plant.  With  fire  hydrants  conveniently  located  along 
the  driveway,  fire  equipment  can  get  anywhere  quickly 
and  the  fire  protection  of  the  plant  will  be  greatly  in- 
creased. The  two  illustrations  on  this  page  show  in  a 
striking  manner  the  contrast  between  formerly  existing 
conditions  and  a  well-concreted  roadwav. 
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Fine  vertical  wires  are  cluirijed  to  a  very  high  poten- 
tial by  means  of  direct  current  at  from  50,000  io  100,000 
volts  fressurc.  Around  each  zmre  is  a  tube  that  is 
grounded  so  that  a  strong  electrostatic  field  is  set  up 
inside  the  tubes.  The  dust  laden  gases  pass  uptvard 
through  this  field  becoming  ionized  and  when  charged  to 
the  polarity  of  the  wire,  which  is  much  higher  per  unit 
area  than  the  tube,  the  dust  particles  are  attracted  to  the 
'ualls  of  the  tubes  zvhere  they  adhere,  are  jarred  off  and 

THE  appearance  of  an  entirely  new  industrial  pro- 
cess is  a  rare  occurrence.  Progress  consists  main- 
ly in  improvements  to  existing  apparatus  and  in 
extensions  of  long  used  principles;  so  when  a  complete 
novelty,  such  as  the  steam  engine  or  the  electric  motor, 
does  appear,  its  effect  is  apt  to  be  revolutionary. 

Whether  the  principle  employed  in  the  electrostatic 
method  of  dust  precipitation  has  sufficiently  far-reaching 
industrial  possibilities  to  be  in  any  sense  revolutionary 
or  not,  remains  to  be  seen.  It  is  at  all  events  unlike 
anything  employed  heretofore  in  commercial  work  and 
provides  industry  with  a  new  instrumentality.  Its  ap- 
plications will  doubtless  be  greatly  extended  in  time, 
but  at  present  it  is  used  chiefly  for  the  collection  of 
dust  particles. 

Dust  has  always  presented  a  perplexing  industrial 
problem.  The  clouds  that  pour  from  cement  mills, 
blast  furnaces,  smelters,  and  many  other  kinds  of  plants, 
not  only  represent  a  waste  of  valuable  material,  but 
cause  countless  troubles  in  the  plant,  injure  the  sur- 
lounding  country,  give  rise  to  unending  lawsuits,  and 
banish  any  industries  into  the  wilderness.  Numerous 
chemical  and  mechanical  methods  have  been  devised 
to  suppress  dust,  but  none  has  heretofore  been  generalh" 
applicable,  especially  when  very  fine  dust  is  to  be 
handled.  The  electrostatic  process  has,  however,  proved 
to  be  highly  successful. 

One  of  the  interesting  features  of  the  process  is  that, 
though  developed  solely  to  prevent  a  nuisance,  it  fre- 
quently proves  most  profitable  financially.  A  copper- 
smelting  company,  for  example,  installed  a  precipitat- 
ing p'ant   at   a   cost   of  $ii.-^,90O.     The   operating   ex- 


collectcd.  This  process  has  numerous  industrial  appli- 
cations. j\lr.  William  H.  Easton  after  completing  his 
scientific  education  at  the  University  of  Pennsylvania 
was  appointed  chemist  to  the  Bureau  of  Surveys  in  Phil- 
adelphia. He  later  entered  the  employ  of  the  Heany 
Fireproof  Wire  Company,  York,  Pennsylvania,  and  be- 
came sales  manager  in  1908.  He  accepted  a  position  on 
the  editorial  staff  of  the  VVestinghouse  Electric  & 
Manufacturing  Company,  which  he  has  since  held. 

penses  (power,  labor,  supplies,  etc.)  were  $14,600  a 
year;  but  the  value  of  the  copper  dust  collected  was 
.'?i8o,oi8  a  year  (all  figures  based  on  pre-war  prices), 
which  certainly  represents  a  satisfactory  profit.  Cement 
plants  can  also  show  a  good  return  even  on  such  low- 
value  material  as  raw  cement  dust,  but  of  special  im- 
portance is  the  fact  that  many  cement  plants  can  collect 
many  tons  of  potash  per  annum,  which  is  valuable  at 
all  times  and  immensely  so  at  present.  One  cement 
plant,  with  a  precipitating  ecjuipment  that  cost  Si8o,ooo 
to  install  and  $10,395  ^  y^^^"  to  operate,  obtained  re- 
coveries of  cement  dust  worth  $25,000  and  potash  worth 
$50,000  a  year  (also  pre-war  prices). 

This  process  is  in  practical  service  for  suppressing 
the  dust  from  rock  crushers ;  removing  dust,  tar  and 
soot  from  illuminating  gas;  suppressing  the  smoke 
from  locomotive  round-houses  and  other  places  where 
mechanical  stokers  cannot  be  used;  and  collect- 
ing the  fine  powders  produced  in  the  manufacture  of 
lamp-black,  desiccated  foods,  and  the  like.  It  is  also 
applicable  to  the  removal  of  fine  drops  of  liquid  carried 
in  gases,  and  so  finds  use  in  removing  acid  fumes  from 
the  emissions  of  chemical  plants.  It  appears  applicable 
wherever  problems  due  to  fine  suspended  particles  arise. 

Principle  of  the  Process 

Though  the  electrostatic  method  of  dust  precipitation 
is  new,  the  underlying  principle  is  as  old  as  the  hills. 
Rub  a  rubber  comb  against  a  woolen  garment  and  the 
comb,  becoming  electrified,  can  attract  and  hold  scraps 
of  paper  and  other  small  particles.  This  is  the  phe- 
r.i'iiien  cm  wliirli   ilu'  ]inirc<^  i-;  ba?ed. 
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rKECIPITATIOX    TUBES,    COTTREI 


Scientists  discovered  some  years  ago  that  if  a  gas 
carrying  small  solid  particles  was  passed  through  an 
intense  electrostatic  field,  the  solid  particles  would  be 
precipitated.  This  principle  was  used  in  the  study  of 
the  material  emanations  from  radio-active  substances 
and  was  suggested  by  Sir  Oliver  Lodge  as  a  possible 
means  of  clearing  away  London  fogs.  No  practical  use 
was  made  of  the  method,  however,  until  Dr.  Cottrell. 
now  of  the  United  States  Bureau  of  Mines,  saw  the  in- 
dustrial possibilities  that  lay  in  it  and  developed  the 
present  process,  which  is  generally  referred  to  as  the 
Cottrell  process. 

A  typical  Cottrell  treater  for  precipitating  the  dust 
carried  by  gases,  consists  of  two  large  horizontal  pipes 
connected  together  by  means  of  a  large  number  of  small 
vertical  tubes.  Inside  each  tube  hangs  a  fine  wire,  which 
is  charged  by  means  of  direct  current  to  a  very  high 
potential — from  50,000  to  100,000  volts.  The  tubes  are 
grounded  so  that  a  strong  electrostatic  field  exists  in- 
side the  tubes. 

The  dust-laden  gases  from  the  cement  kilns,  furnaces, 
or  other  source,  pass  into  the  lower  pipe,  up  through  the 
tubes  into  the  upper  pipe,  and  thence  out  through  the 
stack.  When  they  strike  the  electrostatic  field  within 
the  tubes,  the  gases  become  ionized,  and  since  the  area 
of  the  central  wire  electrode  is  much  less  than  that  of 
the  tube,  the  stresses  around  the  wire  are  far  greater 
per  unit  area  and  the  ions  become  charged  to  the  same 
peliarity  as  the  wire.  This  charge  is  in  turn  transferred 
to  the  solid  dust  particles,  and  these  are  attracted  to 
the  walls  of  the  tube,  where  they  adhere  until  the  tube 
is  jarred  or  hammered  by  a  mechanical  device,  when 
they  fall  into  hoppers  below.  When  properly  designed, 
a  Cottrell  treating  system  can  remove  about  9^  per  cent, 
of  the  dust  or  liquid  content  of  the  gas  passing  through 
the  tubes  composing  it. 

The  Electric.\l  Equipment 

Direct  current  of  100,000  volts  was,  of  course,  entire- 


HIGH    TEXSIOX    TRANSFORMATION    APPARATUS    FOR    PRECIPITATION 

ly  unknown  to  industrial  electrical  engineering  when 
this  process  was  first  developed,  and  some  entirely  new 
apparatus  had  to  be  designed  in  order  to  reduce  the 
method  to  practice.  After  considerable  experimentation 
satisfactory  equipment  was  finally  devised  and  standard 
Cottrell  apparatus  is  now  being  built  by  several  elec- 
trical manufacturers. 
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The  primary  source  of  power  for  a  Cottrell  treater  is 
low-voltage  alternating  current  of  25  or  60  cycles.  This 
current  is  fed  into  a  special  transformer  which  steps 
it  up  to  the  desired  high  voltage,  after  which  it  goes  to 
a  rectifier,  which  transforms  the  high-voltage  alternat- 
ing current  into  direct  current  of  the  same  voltage. 

The  rectifier  consists  of  four  stationary  contacts  and 
four  arms,  each  bearing  a  contact,  which  are  revolved 
in  synchronism  v.ith  the  current  being  transformed. 
The  principle  is  the  same  as  that  of  the  commutator  of  a 
direct-current  generator,  which  transforms  the  alternat- 
ing current  generated  in  the  armature  coils  into  direct 
current. 

The  low-voltage  alternating  current  can  be  derived 
cither  from  the  power  lines  of  the  plant  or  from  sepa- 
rate motor-generator  sets.  The  first  method  is  lower 
in  first  cost  than  the  second  and  is  frequently  used ;  but 
the  second,  is,  in  general,  considered  better  practice  be- 
cause the  power  circuit  and  the  Cottrell  circuit  are  then 
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electrically  independent  and  trouble  arising  in  one  cir- 
cuit does  not  spread  to  the  other.  Une  generator  can 
be  used  to  supply  power  for  the  entire  treater  but  it  is 
usually  preferable  to  arrange  the  Cottrell  tubes  into  a 
number  of  independent  units,  each  having  its  own  gen- 
erator, transformer  and  rectifier,  so  that  one  or  more 
units  can  be  closed  down  for  cleaning,  repairs,  etc., 
without  interfering  with  the  operation  of  the  remainder. 
There  are  two  methods  of  driving  the  rectifier.  When 
motor-generator  sets  are  used,  each  rectifier  is  mounted 
on  the  shaft  of  its  generator  and  is  thus  mechanically 
kept  in  step  with  the  current  it  is  transforming.  When 
the  current  is  taken  from  the  power  line,,  the  rectifiers 
are  driven  by  synchronous  motors  which  necessarily 
keep  in  synchronism. 

The  transformers  used  in  this  service  must  be  of 
special  design  and  construction.  Not  only  are  the 
normal  voltages  high,  but  surges  of  much  higher  voltage 
are  apt  to  develop  in  the  treater  circuit  and  be  reflected 
back  through  the  apparatus.  (The  possibility  of  the 
occurrence  of  these  surges  is  one  of  the  reasons  why  it 
is  advisable  to  separate  the  treater  circuit  from  the  pow- 
er circuit).  To  check  these  surges  as  far  as  possible, 
choke  coils  are  built  within  the  transformer.  Large 
condenser-type  terminals  are  used  to  prevent  grounds 
at  the  transformer  case,  and  the  transformer  coils  are 
heavily  insulated.  As  a  result  of  these  protective  meas- 
ures transformers  for  the  Cottrell  process  are  much 
larger  than  ordinary  power  transformers  of  the  same 
voltage  and  capacit\'. 

The  transformer  is  arranged  so  that  the  voltage  of  the 
outgoing  circuit  can  be  varied  from  50,000  to  100,000 
volts  in  several  steps.  This  is  done  by  connecting  the 
incoming  low-voltage  current  to  any  of  several  taps  with 
low-voltage  windings,  and  is  necessary  because  the  most 
satisfactory  voltage  for  use  in  the  treater  tubes  varies 
with  the  character,  temperature,  and  speed  of  the  gases 
and  with  barometic  conditions,  and  the  voltage  must  be 
i/ltered  with  any  change  in  these  factors.  Means  are 
also  provided  for  varying  the  voltage  of  the  incoming 
current,  thereby  permitting  small  variations  in  the  volt- 
age in  between  the  large  steps  provided  by  the  trans- 
former. 

The  high  voltage  circuit  is  kept  as  simple  and  free 
from  connections  as  possible.  All  instruments,  circuit- 
breakers,  switches,  etc.,  are  connected  in  the  low-voltage 
line. 


Industries  and  Education 

After    the    War 

By  E.  H.  Fish 

Direclor   of   Employment,   The   Norton   Company 

THE  conscience  of  the  country  was  fully  satisfied 
after  the  Civil  War  by  the  erection  of  a  huge  sys- 
tem of  pensions.  The  only  way  in  which  we  could  think 
of  compensation  for  suffering  and  loss  of  limb  and  fac- 
ulties was  in  terms  of  money.  The  recipients  were  in 
too  many  cases  of  the  same  frame  of  mind.  The  result 
was  that  we  were  cursed  for  years  with  an  army  of 
tramps,  not  by  any  means  all  veterans,  but  living  on  the 
reputations  which  the  latter  had  made. 

Today,  however,  we  are  looking  on  this  matter  in  a 
quite  different  way.  We  realize  the  need  of  moncv,  and 
are  providing  for  it  generously,  but  \vc  also  realize  that 
it  is  unnecessary  for  us  to  have  a  great  scrap-heap  of 
broken  men,  whose  plea,  that  the  country  owes  its  safety 
to  them,  is  an  excuse  for  their  no  longer  being  useful 
citizens.    We  realize  that  no  maltcr  how  badlv  mutilated 


the  body,  if  the  brain  is  clear,  there  is  useful  work  that 
can  be  done  and  should  be  done  for  the  continued  sanity 
and  bodily  health  of  the  unfortunate  soldier.  The  prob- 
lem is  not  whether  we  should  try  to  help  these  men  to 
be  of  use  to  themselves  and  the  world,  but  how. 

We  have  in  prospect  a  considerable  number  of  men, 
once  of  the  greatest  physical  strength,  now  weakened  by 
sufl:"ering,  young  for  the  most  part  and  not  beyond  the 
age  of  being  receptive  to  new  ideas  and  new  methods  of 
precedure.  They  are  of  every  degree  of  mental  ability, 
of  every  race,  from  every  trade  and  profession.  Many 
of  them  have  had  much  less  education  and  training  than 
they  could  have  profitably  absorbed.  As  a  whole  they 
were  undoubtedly  doing  work  much  below  the  grade  to 
which  they  might  have  been  trained  if  the  opportunity 
had  been  presented  and  they  had  been  receptive.  As  a 
whole,  then,  they  are  probably  capable  of  being  trained 
for  work  of  a  higher  grade  than  they  were  doing  before 
they  went  to  the  front. 

Problem  for  Many  Is  Simple 

For  a  large  portion  of  these  people  the  problem  is 
rather  simple.  Men  who  were  in  the  profession  can 
for  the  most  part  resume  their  work,  with  a  handicap  to 
be  sure  but  not  an  insurmountable  one.  The  more  pure- 
ly physical  their  previous  endeavors  in  the  past  the  more 
likely  is  their  disabihty  to  prove  to  be  a  real  handicap. 
A  man  who  was  a  brick-layer  and  has  lost  an  arm  and 
a  leg  will  find  himself  worse  off  than  a  lawyer  who  has 
sufliered  much  more  severe  losses  even  to  total  blindness. 
A  machinist  can  find  more  ways  in  which  mechanical 
aids  can  be  applied  to  his  work  than  a  house  carpenter. 
But  a  certain  amount  of  training  and  helpful  ingenuity 
must  be  ofifered  to  almost  every  man  who  has  suttered 
the  loss  of  a  member,  to  enable  him  to  get  the  most  out 
of  life  that  is  possible.  The  number  who  will  require 
complete  training,  a  total  change  of  vocation,  will  be 
small  compared  with  the  whole  number  of  wounded,  but 
the  number  who  will  have  seen  a  new  idea  and  who  will 
ask  for  a  complete  change  with  the  aid  and  support  of 
the  government  will  be  large. 

We  are  only  beginning  to  realize  the  value  of  technical 
or  trade  training  in  the  country.  We  are  realizing  it  10 
or  20  years  sooner  than  we  would  if  we  had  had  con- 
tinued peace.  The  men  in  the  army  rub  shoulders  with 
one  another  as  they  could  not  under  any  other  conceiv- 
able circumstances.  Men  who  never  aspired  to  anything 
more  than  a  laboring  job  have  found  themselves  out- 
ranking men  whose  trained  efforts  had  been  paid  much 
more  before  the  war.  Sheer  ability  is  a  new  kind  of 
vocation  in  which  all,  or  nearly  all,  have  started  even, 
has  brought  out  men  in  such  a  way  that  they  will  no 
longer  be  content  to  remain  in  low  positions  in  civil  life. 
They  have  demonstrated  their  ability  to  profit  by  one 
kind  of  training.  They  will  insist  on  training  in  civil 
pursuits  in  the  hope  that  they  can  maintain  the  same 
relative  rank  that  they  have  commanded  in  the  army. 

We  can  be  almost  certain  that  many  men  but  slightly 
injured  will  take  advantage  of  any  opportunity  which 
the  country  may  oft"er  them  to  take  up  with  a  better  paid 
vocation,  and  that  they  will  be  entirely  amenable  to  train- 
ing in  a  way  which  the  care-free  boys  who  have  formerly 
attended  our  higher  institutions  have  seldom  shown. 

Two  Gre.vt  Cl..\sses  of  Men 
There  will  then  probably  be  two  classes  of  men  to  be 
taken  care  of.  One  composed  of  those  the  seriousness 
of  whose  injuries  precludes  their  resuming  their  old  life, 
and  those  whose  awakened  abilities  make  desire  to 
change.  The  second  group  will  be  composed  of  those 
who  have  been  injured  in  such  a  way  that  by  learning  to 
use  mechanical  aids,  and  studying  their  jobs  in  the  light 
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of  their  deticiencies,   they   can   soon  go   out  and  earn 
nearly  or  quite  as  much  as  before. 

These  classes  may  not  develop  immediately  on  the 
convalescence  of  the  men.  While  they  are  in  uniform 
there  will  be  a  sort  of  hero  worship  that  will  prevent 
any  but  the  most  serious  minded  from  doing  anything 
but  sit  on  a  throne.  After  a  little  of  this  it  will  likely 
change  to  pity.  That  will  be  the  dangerous  time.  If 
this  turns  to  self  pity  and  to  a  feeling  that  they  have 
done  all  that  they  should  in  a  lifetime,  then  we  can  hope 
for  little  progress.  If,  however,  they  look  upon  their 
insurance  money  as  merely  something  to  help  out  and 
realize  that  there  must  be  some  place  in  the  world  for 
everyone,  and  that  whatever  job  they  can  do  and  get 
paid  for  will  add  to  that  income,  it  will  not  be  very  long 
before  the  desire  for  something  more  than  the  barest 
subsistance  will  bring  them  to  apply  for  the  opportunity 
to  go  to  school  again.  When  they  do.  what  will  we 
offer  them? 

First  of  all,  these  men  will  not  lend  themselves  readily 
to  anything  like  class  work.  If  we  have  a  thousand  men 
with  their  left  arms  missing  below  the  elbow,  that  thou- 
sand will  be  of  every  varied  type  that  is  known  ;  they  will 
have  every  shade  of  ambition,  and  will  want  to  get  into 
every  different  vocation  there  is.  Only  a  very  few  will 
require  the  same  treatment.  To  make  matters  still  more 
individual  there  will  be  other  groups  of  men  with  dif- 
ferent losses  and  combinations  of  losses  so  that  we  must 
face  the  fact  that  this  work,  to  be  eft'ective,  will  have  to 
be  almost  entirely  individual  work.  This  will  force  the 
letting  down  of  barriers.  No  stated  entrance  examina- 
tion, no  stated  curriculum,  no  definite  period  or  condi- 
tion'of  graduation,  but  just  plain  individual  treatment, 
adapted  to  the  needs  and  probable  abilities  of  each  man. 
They  are  not  children  and  cannot  be  appealed  to  along 
the  ordinarv  academic  lines.  All  of  them,  regardless 
of  actual  number  years  lived,  w^ill  have  been  through 
experiences  which  will  teach  them  to  think  straight  to 
the  point.  They  will  not  be  deceived  by  padded  courses. 
Schools  --\nd  Their  F.vculties 
The  physical  equipment  for  this  rehabilitation  is  for 
the  most  part  in  existence  but  in  limited  amount.  Our 
institutions  of  learning  have  the  laboratories  and_  the 
workshops,  many  of  them  excellently  equipped.  If.  as 
is  probable,  there  is  a  great  rush  for  technical  and  trade 
instruction  at  the  close  of  the  war,  it  will  be  necessary 
for  them  to  be  run  much  more  efficiently  as  regards 
hours  and  length  of  term  than  formerly. 

The  greatest  change,  however,  will  have  to  be  in  the 
attitude  of  their  faculties  toward  their  problem  and 
toward  their  pupils.  Unfortunately  the  school-teacher 
attitude  has  grown  to  be  a  set  and  almost  unchangeable 
thing.  It  is"  distinctly  paternal  and  to  say  the  least 
easy-going.  A  teacher,  in  graded  schools  or  in  college 
has  a  certainty  of  tenure  of  office  that  makes  him  a 
protected  person.  The  ups  and  downs  of  business  hardly 
aft'ect  him  at  all.  His  pay  check  is  certain  as  to  amount 
and  time.  His  relation  to  his  pupils  is  autocratic.  He 
has  something  to  off'er.  His  pupils  may  take  it  or  leave 
it.    It  does  not  usually  disturb  his  course. 

Under  the  new  order  of  things  all  this  must  change 
if  the  work  is  to  be  successfully  carried  out.  The 
teacher  must  work  with  and  not  over  his  pupils.  He 
must  allow  them  to  progress  as  fast  as  they  are  able 
regardless  of  whether  the  class  as  a  whole  can  follow 
the  pace.  He  must  take  care  of  the  man  who  has  to  run 
on  low  gear,  and  must  see  that  he  is  not  unduly  troubled 
at  the  more  rapid  progress  of  his  fellows.  Paternalism 
cannot  be  allowed.  He  must  deal  with  each  with  even 
handed  justice,  handing  out  instruction  as  fast,  and  no 
faster,  than  each  pupil  can  profitably  absorb  it. 


It  is  quite  likely  that  a  larger  proportion  of  the  pupils 
can  work  at  abstract  problems  than  is  the  case  with  the 
boys  who  usually  form  the  classes.  These  wounded 
men  will  come  with  a  distinct  object  in  view,  and  so  long 
as  they  see  that  they  are  progressing  toward  that  object 
they  will  probably  be  contented  to  follow  the  leadership 
of  their  instructor.  Once  they  lose  confidence  in  him, 
however,  his  teaching  days  are  done.  There  can  be  no 
marking  of  a  few  papers  and  tlirowing  the  rest  in  the 
waste  basket.  All  will  have  to  be  marked  and  marked 
carefully  and  gone  over  with  the  pupil.  It  will  take  a 
great  deal  of  work,  but  it  is  worth  it.  It  will  not  be 
enough  to  present  an  idea.  It  will  have  to  be  explained, 
and  if  not  understood,  explained  again  and  again. 

This  Work  Will  Be  Expensive 

This  leads  u\>  to  the  statement  that  successful  work 
of  this  nature  will  be  expensive  for  two  reasons,  one, 
that  it  will  recpire  many  more  teachers  for  the  same 
number  of  pupils  than  has  formerly  been  thought  neces- 
sary, the  other,  that  these  teachers  will  have  to  be  people 
who  can  command  much  higher  salaries  than  have  hith- 
erto been  paid  for  work  of  a  similar  grade.  There  is  in 
this  a  redeeming  feature,  however,  and  that  is  that 
such  men  are  in  the  habit  of  working  with  shorter  vaca- 
tions, and  they  will,  or  should,  bring  to  the  work  minds 
better  oi'ganized  for  conducting  their  work  with  the 
least  brain  fag. 

The  equipment  in  the  best  of  our  schools  must  be  put 
at  work  a  larger  number  of  hours  per  day  and  a  larger 
number  of  hours  per  year.  The  present  inefficiency  of 
use  of  class  rooms,  laboratories  and  shops  seems  to  a 
business  man  like  a  lamentable  waste.  The  returned 
soldier  should  have  the  cream  of  the  day  time,  let  the 
boys  who  form  the  regular  classes  come  before  and 
after  them.  It  is  only  a  very  small  sacrifice  for  them  to 
make  and  much  better  for  the  good  of  all  than  for  addi- 
tional schools  to  be  erected  and  equipment  bought  which 
will  in  a  year  or  two  lie  idle.  The  only  equipment  nec- 
essarv'  wliich  is  not  easily  to  be  had  is  that  personal 
equipment,  like  artificial  hands  and  arms,  special  holders 
and  other  things  which  the  soldier  must  carry  with  him 
from  the  school.  There  is  no  danger  or  possibility  that 
there  will  be  so  many  of  these  men  that  future  employers 
can  aff'ord  to  furnish  them  w-ith  specially  btiilt  ma- 
chinery or  appliances.  They  must  learn  to  use  the 
standard  instruments  and  commercial  machines. 

The  ingenuity  of  the  men  themselves  can  be  safely 
reckoned  "on.  Necessity  is  still  as  much  the  mother  of 
invention  as  it  was  when  the  statement  was  first  made, 
and  these  men  will  feel  the  necessity  very  keenly.  Their 
wits  have  been  keenly  sharpened  to  the  necessity  for 
taking  advantage  of  every  little  cover  for  protection  and 
the  use  of  expedients  to  which  the  civilian  is  a  stranger 
in  the  repair  and  protection  of  their  guns  and  other  me- 
chanical instruments  of  warfare.  This  has  been,  more 
than  any  other  war,  a  war  of  mechanism.  Thousands 
and  thousands  of  our  men  who  never  before  suspected 
themselves  of  having  mechanical  ability  have  found 
themselves  able  to  disassemble  and  reassemble  mechan- 
isms which  before  were  absolute  puzzles. 

Unless  the  war  should  be  very  greatly  prolonged,  we 
will  probably  find  that  we  have  the  necessary  schools, 
the  equipment,  and  we  can  find  or  make  the  personnel 
to  handle  the  work.  We  cannot  depend  with  certainty 
on  the  present  teachers.  So  many  of  them  are  is  such 
deep  ruts  that  they  cannot  lift  themselves  out.  We  will 
have  to  depend  on  men  now  engaged  in  production,  who 
understand  what  is  to  be  required  of  these  men,  and 
who  must  be  given  the  necessary  training  to  enable  them 
to  present  a  subject  in  a  clear  and  understandable  way. 
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France,  England,  Canada  and  Austria  have  had 
agencies  ■working  from  almost  the  outbreak  of  the  war 
to  train  for  and  to  return  crippled  soldiers  to  positions 
of  productiveness  in  industry.  Very  shortly  we  shall 
have  the  same  task  of  restoration  to  do  on  a  large 
scale.  In  this  article  is  a  review  of  zvhat  other  nations 
have  accomplished  and  an  outline  of  the  organizations 
that  are  now  preparing  to  reeducate  and  return  our 
American  warriors. 

'OLLOWING  the  example  of  all  the  leading  nations 
participating  in  the  war,  the  United  States  has 
taken  steps  to  train  and  equip  disabled  soldiers 
for  productive  employment.  The  work  appeals  to  all 
thoughtful  people.  In  the  past  the  person  disabled 
either  in  war  or  in  industry  has,  as  a  rule,  been  forced 
downward  in  the  scale  of  employment.  The  result  has 
been  to  induce  economic  dependency  with  the  loss  of 
self-respect  and  personal  happiness.  It  is  the  aim  of 
the  Government  to  avoid  this  as  much  as  possible  in 
the  case  of  the  men  disabled  in  the  present  war. 

With  proper  training  most  of  the  men  returning 
from  overseas  can,  without  doubt,  be  saved  from  fall- 
ing haphazardly  into  poorly  paid  and  unproductive  posi- 
tions. The  drifting  of  disabled  men  in  large  numbers 
into  any  field  of  unskilled  emplo}ment  would,  undoubt- 
edly, cause  serious  economic  disturbances.  This  would 
not  be  true,  perhaps,  under  the  present  labor  condi- 
tions, but  when  three  or  four  millions  of  soldiers  are 
suddenly  returned  to  civil  life,  and  when  the  other 
millions  of  workers  who  are  now  engaged  in  the  pro- 
duction of  war  supplies  and  munitions  are  compelled 
to  find  employment  in  ordinary  occupations,  the  situa- 
tion will  be  entirely  different. 

The  training  of  returned  men  for  civil  employment 
must  take  into  consideration  the  conditions  that  will  ob- 
tain at  the  close  of  the  war.  While  the  war  lasts  the 
feeling  of  patriotism  and  the  demand  for  labor  will 
make  it  easy  for  employment  officers  to  locate  disabled 
men  in  prbfitable  occupations.  The  work  of  placing 
these  men,  however,  will  not  be  well  done  unless  they 
are  placed  so  that  they  will  be  competent  to  hold  their 
positions  when  the  feeling  of  patriotism  runs  low  and 
the  supply  of  labor  is  abundant.  For  this  reason  me 
training  of  men  to  re-enter  civil  employment  is  a  mat- 
ter of  supreme  importance.  No  hard  and  fast  stand- 
ards of  training  can  be  established  to  which  men  in 
large  numbers  can  be  mechanically  adjusted.  Adequate 
work  can  be  done  only  when  individual  cases  are  care- 
fully studied  and  the  men  fitted  to  enter  occupations 
in  which  their  handicaps  will  count  the  least.  They 
mu.st  be  trained  and  fitted  to  do  the  work  which  they 
undertake  so  as  to  compete  with  able  bodied  workmen 
on  a  basis  of  efficiency. 

Training  for  War  Cripples  in  Francf. 

A  glance  at  what  other  nations  have  done  to  rees- 
tablish disabled  men  in  civil  life  will  help  to  a  better 
understanding  of  our  own  work.  France  was  one  of 
the  first  nations  to  establish  trade  schools  for  war  crip- 
ples.    In  the  early  fall  of  1914  many  maimed  and  dis- 
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abled  men  thronged  the  streets  of  her  principal  cities, 
■while  at  the  same  time  war  munitions  plants  were  suffer- 
ing because  of  a  shortage  of  labor.  The  astute  mayor 
of  Lyons,  Edouard  Herriot,  conceived  the  idea  of  train- 
ing the  war  cripples  to  enter  industrial  occupations.  On 
November  30  he  obtained  the  approval  of  the  municipal 
council  of  Lyons  for  his  plant  to  establish  a  school 
for  the  training  of  disabled  men,  and  within  two  weeks 
the  doors  of  what  is  now  known  as  the  Ecole  Joffre 
were  opened.  Men  applied  in  such  numbers  that  "the 
eld  building  in  the  rue  Rachais  and  the  sheds  built 
Kgainst  its  garden  walls  were  soon  full  to  overflowing." 

To  care  for  the  increasing  numbers  that  sought  ad- 
mission, another  school  was  opened  at  Tourveille  on  a 
farm  at  the  outskirts  of  the  cit_\-.  The  buildings  here 
too  were  old  and  had  to  be  completely  remodeled,  but 
hy  May,  191 5,  classes  were  opened  in  shoe-making,  tail- 
oring, accountancy,  book-binding  and  toy  making. 

These  schools  ha\e  served  as  models  for  scores  of 
other  schools  that  have  sprung  up  throughout  France. 
The  courses  have  been  enlarged  until  at  the  present  time 
training  is  offered  in  the  following  lines  in  addition  to 
(hose  mentioned  above:  Manufacture  of  artificial 
limbs,  galoche-making,  fur  work,  carpentry  and  cabinet 
rnaking,  wireless  telegraphy,  horticulture,  and  general 
schooling. 

On  June  15,  1917,  3/6  disabled  men  had  finished  their 
training  at  the  Tourveille  school.  Of  the  190  pupils  in 
the  school  at  that  time  54  were  shoemakers,  16  galoche- 
makers,  30  tailors,  16  furriers,  11  cabinet  makers,  27 
workers  on  artificial  limbs,  22  wireless  operators,  and 
14  horticulturists.  The  number  of  men  who  had  ob- 
tained positions  or  established  themselves  in  a  trade 
was  to  that  date  129,  each  of  whom  was  a  thoroughly 
trained  workman — master  of  his  trade  and  well  fitted 
to  earn  a  competent  living. 

Caring  for  the  War-Wounded  in  England 

England  soon  followed  France  in  providing  for  the 
training  of  returned  men.  The  war  broke  upon  the 
British  Government  so  unexpectedly  that  it  was  ill  pre- 
pared to  care  for  either  the  dependents  of  men  called 
into  scr\fice  or  for  those  who  might  be  injured.  For- 
tunately, however,  there  was  a  voluntary  organization 
known  as  the  Soldiers'  and  Sailors'  Families  Associa- 
tion that  had  had  long  experience  in  looking  after  the 
iTceds  of  enlisted  men.  This  association  rendered  very 
valuable  service  during  and  immediately  after  the  Afri- 
can War.  Its  forces  were  quickly  organized  to  under- 
take the  work  of  training  and  placing  men  in  civil  em- 
ployment. 
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In  February,  1915,  the  Government  appointed  a  com- 
mittee to  assist  the  voUmtary  organization  in  its  work. 
This  committee  after  a  careful  study  of  the  situation 
sent  the  following  report  to  Parliament : 

We  regard  it  as  a  duty  of  the  state  to  see  that  tlie  disabled 
man  shall  be  as  far  as  possible  restored  to  health  and  that  as- 
sistance shall  be  forthcoming  to  enable  him  to  earn  his  living 
in  the  occupation  best  suited  to  his  circumstances  and  physical 
condition. 

The  committee  proposed  also  that  when  a  man  was 
discharged  from  military  service  because  of  disability 
he  should  be  entrusted  to  the  care  of  a  central  commit- 
tee acting  under  the  direction  of  some  government  de- 
partment. It  was  recommended  that  such  a  commit- 
tee should  include : 

Representatives  of  the  Admiralty,  of  the  War  Office,  of  the 
Board  of  Trade,  of  the  local  Government  Board,  of  the  Board 
of  Education  (in  relation  to  technical  training),  of  the  Board 
of  Agriculture  and  Fisheries,  of  the  National  Health  Insurance 
Joint  Committee  of  Employers  of  Labor,  of  trade  unions  or 
other  labor  organizations,  and  of  the  existing  voluntary  agen- 
cies for  obtaining  employment  for  discharged  soldiers  and 
sailors. 

At  the  very  beginning  of  its  work  the  central  com- 
mittee recognized  that  the  training  of  any  large  number 
of  men  for  industry  involved  questions  affecting  both 
the  employer  of  labor  and  the  working  classes.  To 
place  a  considerable  number  of  men  in  any  one  trade 
might  arouse  antagonism  and  cause  industrial  disturb- 
ances. To  avoid  such  difficulties  trade  advisory  com- 
mittees have  been  appointed.  These  committees  are 
made  up  of  an  "equal  nurnber  of  representatives  of  or- 
ganizations of  employers  and  work  people  for  special 
trades  that  are  likely  to  be  affected  by  the  trammg  of 
disabled  men."  It  is  the  duty  of  these  committees  to 
?dvise  the  Minister  of  Pensions  as  to  the  conditions  un- 
der which  the  training  of  disabled  men  in  various  trades 
can  best  be  given,  the  most  efificient  methods  of  train- 
ing, the  suitable  centers  for  it,  and  in  general  to  secure 
uniformity  in  training  throughout  the  Kingdom. 

Trade  advisory  committees  have  been  appointed  for 
the  following  trades :  printing,  furniture  and  leather 
goods,  boot  and  shoe  manufacture  by  machinery, 
handsewn  boot  and  shoe  making  and  repairing,  tailoring, 
cinematograph  industry,  cane  and  willow  trades,  jew- 
elry, brush  making,  and  dental  mechanics. 

The  attitude  of  the  labor  party  in  England  toward  the 
training  of  disabled  men  has  been  officially  defined  bv 
Mr.  G.  J.  Wardle,  M.P.,  and  executive  chairman  for 
the  year  1916.     His  statement  is  as  follows: 

Subject  to  there  being  no  diminution  in  the  standard  of  liv- 
ing or  the  possibility  of  a_  disabled  man  being  used  to  defeat 
the  legitimate  obects  which  the  Trades  Unions  have  in  view, 
the  Trades  Unions  are  not  only  sympathetic  but  desire  to  assist 
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the  disabled  men  in  every  possible  way  to  secure  remunerative 
work. 

The  placement  of  the  men  is  looked  after  with  as 
much  care  as  is  the  training  of  them.  Of  course,  in  the 
present  industrial  conditions  due  to  the  war  there  has 
been  little  difficulty  in  finding  profitable  occupations. 
Ihis  fact  has  led  many  disabled  men  to  take  up  work 
before  becoming  thoroughly  trained.  Efforts  have  been 
made  to  discourage  this  on  the  ground  that  even  the 
liighly  trained  man  with  a  handicap  will  find  that  the 
stress  of  economical  pressure  will  be  extremely  heavy 
rtfter  the  war.  It  can  hardly  be  expected  that  the  pa- 
triotic motives  which  actuate  employers  today  will  con- 
tinue long  after  the  war  closes.  For  this  reason  dis- 
abled men  are  urged  to  take  advantage  of  the  oppor- 
tunity to  train  for  skilled  work  that  will  assure  a  definite 
vi-age  after  the  war,  rather  than  to  become  munition 
workers  now  with  unemployment  staring  them  in  the 
face  when  the  war  is  over. 

Progress  in  Austria 

The  work  in  Austria  is  done  entirely  by  voluntary 
organization.  It  was  in  the  summer  of  1915  that  Dr. 
Sudek,  Director  of  the  Official  National  Employment 
iUireau  for  War  Invalids  in  Vienna,  conceived  the  idea 
that  the  most  effective  work  on  the  behalf  of  disabled 
men  could  be  done  by  organizing  under  one  head  all  the 
activities  of  the  various  humanitarian  societies  and 
private  individuals  who  were  interested  in  finding  work 
for  war  cripples. 

The  work  of  organizing  these  societies  in  Vienna  was 
completed  in  July,  191 5.  Immediately  following  the  be- 
ginning of  the  work  there,  similar  bureaus  were  formed 
in  Prague,  Briinn,  Troppau,  Salzburg,  and  Linz.  The 
first  work  of  the  bureau  was  to  ask  employers  to  state 
what  openings  they  could  offer  that  would  be  suitable 
for  handicapped  men.  The  response  was  so  generous 
it  was  startling.  Within  three  months  after  the  bureau 
was  opened  Dr.  Sudek  states  that  about  10,000  jobs  were 
opened  to  returned  men. 

The  fact  that  a  number  of  jobs  were  offered  did  not 
make  it  easy,  however,  to  locate  the  men.  The  officers 
found  that  it  was  difficult  to  fit  the  man  to  the  job. 
This  fact  led  the  bureau  to  make  a  special  study  of 
each  individual  case  so  as  to  be  able  to  give  valuable 
vocational  advice.  In  cases  where  the  bin^eau  is  unable 
*.o  decide  on  any  suitable  course  it  confers  with  technical 
and  medical  experts  furnished  by  a  special  commis- 
sion composed  of  experienced  physicians  and  social 
economists.  If  the  applicant  refuses  to  accept  the  ad- 
vice of  this  commission  of  experts  he  is  not  compelled 
to  take  up  training  but  does  forfeit  any  further  claim 
to  financial  assistance  from  the  bureau. 
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INSTRUCTION    IN   OXYACETYLENE  WELDING 
A   Suitable  Trade  for   Returned  Men  in  Which  There   is  a   Constant   De- 
mand   for   Skilled   Operators. 

How  Canada  Provides  for  Her  Returned  Men 

In  Canada  the  work  of  re-establishing  disabled  sol- 
diers in  civil  life  is  under  the  direct  control  of  the  Gov- 
ernment. For  this  specific  purpose  a  new  Cabinet  min- 
i.'^tr)'  has  been  created  entitled  the  Department  of  Sol- 
diers' Civil  Re-Establishment.  The  minister  is  Sir 
James  Lougheed  who  is  carrying  on  the  work  through 
two  branches,  the  Board  of  Pension  Commissioners, 
and  the  Invalided  Soldiers'  Commission,  formerly 
known  as  the  Military  Hospitals  Commission.  The  lat- 
ter branch  has  charge  of  the  work  of  re-educating  the 
returned  men  and  placing  them  in  remunerative  occupa- 
tions. It  was  organized  by  the  Military  Hospitals  Com- 
mission in  June,  1915,  under  the  direction  of  Mr.  T. 
B.  Kidner,  Vocational  Secretary  for  the  Dominion. 

At  the  head  of  the  Invalided  Soldiers'  Commission  is 
Mr.  Segsworth.  Under  his  office  at  Ottawa  there  are 
30  district  offices,  each  in  charge  of  a  district  vocational 
officer  who  is  responsible  for  all  the  work  carried  on  in 
jus  military  district.  These  districts  usually  correspond 
in  area  to  that  of  a  province.  An  exception  has  been 
made  in  the  case  of  Ontario  where  there  are  three  mili- 
tary districts,  each  with  a  district  officer  working  under 
'.he  vocational  director  in  charge  of  the  whole  province. 
In  addition  to  the  district  vocational  officers,  there  are 
vocational  inspectors  who  travel  about  through  all  the 
provinces  and  report  to  Mr.  Segsworth  at  the  head  office 
in  Ottawa  upon  what  is  being  done  in  the  various  dis- 
tricts. 

At  the  very  outset  industrial  suneys  of  various  sec- 
lions  of  Canada  were  undertaken  for  the  purpose  of 
ascertaining  the  greatest  possible  number  of  opportuni- 
ties for  the  training  of  disabled  men.  In  order  to  over- 
come the  possibility  of  men  competing  against  each 
other  in  a  certain  narrow  group  of  occupations  the  com- 
mission decided  to  re-educate  as  many  of  them  as  pos- 
.sible  in  shops  and  factories  where  they  would  subse- 
quently be  employed.  More  than  175  different  occupa- 
tions have  been  found  for  which  men  are  being  trained. 

One  of  the  problems  which  the  committee  had  to 
face  arose  out  of  the  fact  that  many  of  the  men  are 
I  etween  30  and  40  years  of  age.  As  a  rule  men  at  this 
age  make  better  progress  by  beginning  at  once  in  a 
shop  rather  than  li\'  taking  a  course  in  a  trade  school. 
Usually  they  are  unwilling  to  try  new  work,  so  it  has 
seemed  advisable  to  train  them  as  far  as  possible  in 
<he  work  which  very  closely  resembles  what  they  were 
doing  before  entering   the   war. 

For  younger  men  trade  schools  and  universities  hav- 


ing departments  for  technical  education  have  been  used 
with  splendid  results.  Provincial  institutions  such  as 
normal  schools,  colleges,  and  agricultural  schools  are 
very  widely  used.  In  many  cases  the  men  take  a  thor- 
ough course  vi'hich  prepares  them  for  definite  occupa- 
tions. In  other  cases  men  are  placed  in  shops  where 
they  take  up  a  special  line  of  work  under  the  direction 
of  an  industrial  vocational  officer.  The  work  in  the 
shop  is  usually  supplemented  by  instruction  in  part-time 
or  evening  schools.  The  previous  experience  of  the 
man  as  well  as  his  educational  training  determines  the 
method  in  his  re-education.  Each  man  is  carefully  in- 
terviewed before  being  placed  in  training  and  is  dealt 
with  according  to  the  merits  of  his  case  without  regard 
to  precedent. 

The  Canadian  system  has  been  meeting  with  splendid 
success.  Up  to  June  i,  1918,  nearly  5,000  men  had  ap- 
plied for  training,  while  about  500  of  these  had  com- 
pleted their  courses  and  found  remunerative  employ- 
ment. 

The  prevalent  idea  seems  to  be  that  most  of  the  dis- 
abilities of  soldiers  are  amputation  cases.  The  fallacy 
<if  this  idea  is  clearly  exposed  by  the  following  classifi- 
cation of  1300  cases  of  returned  Canadian  soldiers. 

Classification  According  to  Disabilities 

1.  Leg  disabilities:  No.  of  cases 

Amputation   of   right   leg 11 

Amputation  of  left  leg 7 

Limitation  of  movement   180 

\^aricose  veins 21 

Total    219 

2.  Lungs   and   pleura    •    172 

3.  Amis : 

Amputation  of  right  arm 7 

Amputation  of  left  arm 7 

Limitation  of  movement   136 

Total   150 

4.  Feet : 

Amputation  of  right  foot 2 

Limitation  of  movement   62 

Flat  feet  21 

Total   85 

5.  Heart    71 

6.  Rheumatism    73 

7.  Abdominal  and  pelvic  injuries 64 

8.  Hands: 

Amputation  of  both  hands i 

Amputation  of  left  hand 2 

Amputation  one  to  four  fingers.  . .  15 

Limitation,  control  left  hand 17 

Limitation,  control  right  hand...  25 

Total 60 
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9.  Defective   vision:  ful  place  in  the  business  world.    The  idea  is  to  turn  out 

Totally  blind    3  thoroughly  trained  men   for  men's  jobs  at  men's  pay, 

Serious  defect   41  despite  the  physical  handicap  which  may  have  rendered 

Total   44  the  men  useless  in  their  former  callings." 

10.  Hearing   40  In  speaking  of  what  trades  should  be  taught  disabled 

11.  Neurasthenia   36  men,  Dr.  C.  A.  Prosser,  Director  of  the  Federal  Board. 

12.  Kidneys   34  made  the   following  statement: 

13.  Shell  shock 3'  The  first   requirement  is  that  they  be  trades   in   which   the 

14.  Fracture  of  skul!    23  local  employment  possibilities  are  good  and  in  which  there  is 

1'^     Spinal  iniiu'v                                                                    20  ^  definite  demand  for  a  greater  number  of  skilled  operatives; 

9'   p          J            ■     o  that  they  be  not  seasonal  trades;  that  they  be  growing  rather 

■   Vif.^^^ii    ^  '^^"  °"  t'^e  wane ;  and  that  the  wage  standard  be  satisfactory. 

17.  Miscellaneous  cases    ^60  j^  ^j^^  ^^^.^^^  5^^^^^  ^^  .^^  ^^^^^^  ^^.^  ^.,j  ^^  ^^^.^^^ 

to  deal  with  men  having  the  greatest  diversity  of  inter- 

.,_,-,                                            TT             c-  Psts,  experience,  training,  ambition,  and  ability,  as  well 

Plans  for  KiniA.MUT..TioN  in  the  United  States  ^^  ^-^^^  ^^^^^  ^^  ^^^^,J^  ^^^^      ^,^^  p^^j^j^^  ^^  ^^^_ 

The  United  States  is  making  as  thorough  preparation  jjj^^g^j  education  for  those  still  in  college  or  high  school 
to  refit  disabled  soldiers  for  civil  employment  as  it  is  ^^  ^j^^  ^jj^^g  ^f  enlistment,  and  the  kind  of  assistance  to 
to  win  the  war.  On  June  27,  an  Act  of  Congress  was  j,g  offered  for  clerical,  business,  professional,  and  tech- 
approved  which  places  a  sum  of  $2,000,000  m  the  hands  ^ical  pursuits  are  questions  relatively  easy  to  answer, 
of  the  Federal  Board  for  Vocational  Education  to  pro-  q^,,.  gravest  difficulty  will  arise  in  connection  with  the 
vide  for  the  training  and  placement  of  disabled  men  in  ^-g,.y  i^^„^  industrial  group  who  either  have  no  skill 
remunerative  occupations.  In  order  to  profit  as  much  .;,^  .„-,y  ^j.g^g  q^  occupation,  or  are  so  crippled  as  to 
as  possible  from  the  experience  of  the  Allied  nations,  the  „-,ake'it  necessary  to  prepare  for  some  new  form  of  em- 
Federal  Board  made  a  careful  study  of  the  work  being  pjoyment.  The  verv  great  demand  for  men  to  fill  minor 
done  by  those  nations.  Canada  was  selected  for  espe-  ^^xecutive  positions',  for  foremen  and  inspectors,  and 
cial  study.  In  cooperation  with  the  Red  Cross  Institute  fg,.  ,-,-,ej-,  ^^ki^  various  kinds  of  technical  preparation  less 
tor  Crippled  and  Disabled  Men  of  New  York  City  and  .^^^  that  offered  in  our  colleges  points  the  wav  for 
other  Federal  boards,  the  Board  for  Vocational  Edu-  ,j.|any  of  the  cases  where  a  skilled  man  must  seek  some 
cation  sent  a  party  of  carefully  selected  educators  to  ^^^  ^^^y.  because  of  his  handicap.  Only  by  local  in- 
Canada  for  a  three  weeks'  study  of  the  Canadian  work,  vestigations  such  as  are  being  made  in  Canada  and  bv 
In  addition  to  this  the  Federal  Board  has  brought  to  p^i-eful  study  of  each  case,  can  these  adjustments  be 
Washington  as  the  Board's   chief  advisor,   Mr.   T.   B.  inade  satisfactorily 

Kidner,   Dominion  Vocational   Secretary,  under  whose  ^^  indicated  above,  the  plans  of  the  Federal  Board 

du-ection  the  vocational  work  in  Canada  was  organized,  jqj.  Vocational  Education  provide  for  a  division  of  the 

Dr.  James  C.  Miller,  formerly  district  vocational  officer  country  into  districts,  each  section  to  be  under  the  su- 

for  the  province  of  Alberta,  has  been  appointed  super-  pgrvision  of  a  district  vocational  officer  who  will  have 

visor   of   the   establishment    and    operation    of    district  ^5^^,.^^  ^f  vocational  advice  and  training  as  well  as  of 

vocational  offices.  finding  employment  for  the  men  placed  under  his  care. 

I  he  Federal  Board  proposes  to  establish  at  least  tour-  ^^  adequate  appropriation  has  been  made  bv  Congress 

teen  regional  offices  at  convenient  centers  throughout  f^^  carrying  on  surveys  of  this  kind  that  will  be  neces- 

Ihe  country.    As  yet  few  disabled  men  have  come  back  g^^y  in  'inaugurating  this  service.     Organizations  simi- 

irom  overseas,  though  there  are  a  considerable  number  [gj.  ^^  ^^g  Harvard  Bureau  of  Vocational  Guidance  are 

of  men  in  reconstruction  hospitals  who  have  received  j.ysisting  the  Federal  Board  in  collecting  these  data, 
injuries  during  training  at  cantonments.  These  men  will 

lie  placed  in  training  under  the  supervision  of  the  re-  Work  of  the  Harvard  Bureau 

gional  offices  as  fast  as  their  applications  are  a|ipro\ed  The  Harvard  Bureau  is  just  beginning  a  state-wide 

by  the  Board.  survey  of  opportunities  for  training  and  placing  disabled 

It  is  not  anticipated  that  it  will  be  necessary  to  es-  men  in  Massachusetts,  and  has  just  completed  a  survey 
tablish  many  new  institutions  for  the  re-education  of  of  the  coppersmithing  trade  which  is  to  be  published  at 
the  disabled  men,  as  it  is  the  intention  of  the  Board  to  once  by  the  Red  Cross  Institute  for  Crippled  and  Dis- 
use the  facilities  of  existing  educational  institutions  as  abled  Men.  Other  investigations  are  under  way  and 
much  as  possible.  Individual  cases  will  present  different  additional  reports  may  be  expected  shortly, 
pioblems,  and  the  Board  is  considering  the  establish-  Employment  managers  can  be  of  great  assistance  in 
ment  of  a  few  small  experimental  schools  in  order  to  this  work  in  various  ways.  They  ought  first  of  all  to 
test  out  the  vocational  possibilities  of  men  with  various  cooperate  with  the  local'  agents  of  the  Federal  Board 
handicaps.  who  are  candying  on  surveys,  planning  training  courses, 

On  June  27  a  conference  of  principals  representing  or  preparing  for  the  work  of  placement.  Several  large 
the  largest  private_  commercial  schools  east  of  Chicago  companies  have  made  very  careful  studies  of  the  op- 
was  held  in  Washington.  The  purpose  of  the  meeting  portunities  for  placing  disabled  men  in  their  own  plants. 
was  to  discuss  plans  for  giving  commercial  courses  The  information  collected  will  also  be  of  service  in 
through  such  schools  to  relnrned  men  who  may  desire  planning  for  training  returned  men. 
(his  kind  of  training.  As  a  result  of  the  conference  The  Hood  Rubber  Company  of  Watertown,  Mass., 
training  in  commercial  lines  will,  in  all  probability,  be  keeps  a  record  of  the  United  States  post  office  addresses 
provided  through  carefully  selected  business  schools  r  f  all  men  who  leave  their  plant  for  military  service  and 
under  the  supervision  of  representatives  of  the  Federal  will  endeavor  to  place  them  when  they  return.  A  very 
Board.  complete  job  specification  study  has  been  made  by  an 

Whether  given  in  existing  institutions  or  in  newly  es-  employee  of  the  service  department  in  order  to  list  the 

tabhshed  schools,  the  education  proposed  will,  accord-  more  important  opportunities   for  placing  handicapped 

mg  to  the  announced  policy  of  the  Board,  be  for  the  men.     A   Girl's  War  Relief   Club  has  been  organized 

most  part  m  "highly  specialized  occupations,  which  are  to  assist  enlisted  employees  in  every  possible  wa\-.   This 

good  paying,  manly  callings  which  have  a  definite,  use-  organization,  as  well  as  the  service' department,  'will  en- 
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deavor  to  keep  in  touch  with  the  men  during  their  ab- 
sence. 

The  attitude  of  the  American  Federation  of  Labor 
toward  the  vocational  rehabihtation  of  disabled  sol- 
diers was  clearly  defined  by  the  executive  council's  re- 
port to  the  annual  convention  June  lo,  1918.  The  re- 
port contains  the  following  statement : 

The  American  Federation  of  Labor  is  particularly  interested 
in  the  re-education  and  re-entry  of  disabled  soldiers  and  sailors 
into  industry.  The  members  of  our  organization  will  have  an 
opportunity  to  perform  an  invaluable  service  to  society  in  co- 
operating with  the  Federal  Board  for  Vocational  Education  in 
carrying  on  its  work.     .      .  The  duty  of  the  hour  requires 

that  all  classes  of  citizens,  whether  they  be  employers  or  em- 
ployees, give  a  full  measure  of  support  and  active  cooperation 
in  administering  a  law  which  has  for  its  purpose  the  making  of 
disabled  soldiers  and  sailors  productive  members  of  society. 


A  soldier  at  the  front  in  writing  home  to  a  Boston 
newspaper  relates  the  following  incident:  "One  of  the 
I  oys  on  the  way  back  after  a  raid  got  caught  in  a  coun- 
ter-barrage. His  leg  was  taken  off  at  the  knee.  He 
did  not  whimper,  and  as  he  fell  his  first  words  were 
'Well,  I  hope  the  lead  pencil  business  is  good  in  Bos- 
ton.' "  Hi 

The  spirit  thus  manifested  is  truly  wonderful,  and 
if  anything  more  was  needed,  this  should  be  sufficient 
to  awaken  interest  in  the  rehabilitation  of  all  disabled 
men  to  the  end  that  not  one  of  them  shall  be  obliged  to 
sell  shoe-strings  or  lead  pencils  on  the  street,  but  that 
each  one  shall  be,  as  far  as  possible,  suitably  equipped 
for  participation  in  the  normal  activities  of  civil  life 
after  his  return. 
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Economy  in  Tool  Development 
C.  W.  Starker 


Economy  is  the  watchword  in  industry  today.  In 
every  large  manufacturing  organization  the  tool  depart- 
ment has  grozim  to  large  proportions  and  the  tools  have 
become  more  and  more  involved.  In  this  article  ^Ir. 
Starker  gives  from  personal  experience  a  description  of 
methods  developed  in  the  tool  department  to  coordinate 
requirements  and  to  minimize  tool  expense.  By  an  ana- 
lytical study  of  all  questions  relating  to  tools  before  pro- 
ceeding with  their  manufacture  great  savings  are  accom- 

E\  EN  in  the  old  days  of  the  small  individualistic 
shop  the  tool  room  was  considered  an  important 
element,  the  star  department,  although  at  that  time 
most  of  the  men  made  their  own  tools  and  these  were 
limited  to  drills,  taps,  lathe  and  planer  tools  and  the  like. 
With  the  increase  in  size  of  manufacturing  organiza- 
tions the  plan  of  interchangeable  production  was  intro- 
duced. This  required  jigs  and  fixtures  for  doing  the 
work,  gages  for  controlling  accuracy  and  uniformity, 
milling  cutters  for  repetitive  work  and  a  variety  of  small 
tools  for  the  new  special  machines  which  came  into  use. 
All  of  this  tended  to  increase  the  importance  of  the  tool 
room,  from  it  radiated  all  the  larger  things ;  manufac- 
turing methods,  production  schedules,  wage  systems, 
everything  in  the  manufacturing  departments  came  to 
depend  on  the  small  tool,  insignificant  pieces  of  steel 
v^•orked  into  many  different  shapes  to  turn,  bore,  mill 
or  shape. 

Hand-forged  parts  gradually  were  superseded  by  drop 
forgings ;  stamped,  pressed  or  drawn  steel  parts  largely 
replaced  hand  formed  or  cast  parts  due  to  their  greater 
economy  in  quantity  production  and  other  advantages. 
All  of  these  improvements  meant  tools  for  manufactur- 
ing, and  dies,  often  of  a  complicated  nature,  were  re- 
quired. While  the  new  methods  permitted  the  use  of 
less  skilled,  cheaper  labor  in  actual  production  as.  for 
instance,  in  feeding  a  punch  press  compared  with  hand 
forining  operations,  the  demand  upon  tiie  skill  of  the 
tool  designer  and  the  mechanic  in  the  tool  department 
multiplied.  As  indicative  of  this  trend  there  might 
further  be  cited  the  increasing  use  of  die  castings  and 
parts  press-molded  from  insulating  compositions,  all  re- 
f,uiring  more  or  less  complex  steel  molds.     So  the  "tool 


pushed,  if  the  tool  supervisor  is  equipped  with  the  neces- 
sary experience  and  personal  characteristics. 

Mr.  C.  W.  Starker  has  been  a  member  of  the  engineer- 
ing staff  of  one  of  the  largest  industrial  corporations  in 
this  country  for  many  years.  He  has  originated  im- 
provements in  design  and  manufacture  of  electrical  appa- 
ratus and  has  developed  comprehensive  systems  of  cost 
analysis  for  manufacturing  purposes.  His  name  and 
papers  are  familiar  to  our  readers. 

room"  as  we  are  still  in  the  habit  of  calling  it,  grew 
into  a  tool  manufacturing  department,  employing  in 
large  organizations  up  to  1500  or  more  men.  The  de- 
signing of  large  tools  such  as  are  required  for  heavy 
press  work  requires  trained  and  specialized  designers 
and  in  many  cases  involves  as  much  or  more  engineer- 
ing thought  than  the  designing  of  the  part  that  is  to  be 
manufactured. 

The  closer  study  of  machining  operations,  cutting 
speeds  and  feeds  resulted,  on  the  one  hand,  in  standard- 
ized tools  of  scientifically  determined  shapes  manufac- 
tured in  a  centralized  department,  instead  of  the  tool 
iT.'ade  by  the  individual  workman  according  to  empirical 
theories  of  his  own.  On  the  other  hand  there  followed 
the  introduction  of  a  variety  of  alloy  steels  each  adapt- 
ed to  certain  definite  purposes.  With  these  came  the 
scientific  application  of  heat  treatments  and  hardening 
processes  in  place  of  the  nile-of-thumb  methods  previ- 
ously in  vogue.  The  number  of  drawing  operations  and 
annealings  necessary  in  drawn  work,  which  determine 
the  nuinber  of  dies  to  be  made  for  a  given  article,  are 
now  fixed,  not  exclusively  by  experience,  but  with  the 
aid  of  microphotographs  showing  the  changes  in  the 
structure  of  the  material  due  to  forming  operations. 

Efficiency  of  Productive  Oi'kr.vtions  Depends 
On  Tools 

This  partial  outline  of  the  scope  of  tool-room  activi- 
ties is  given  in  order  to  show  the  increasing  importance 
of  that  phase  of  manufacturing  and  to  bring  home  the 
fact  that  imi)ro\ements  in  the  organization  of  the  de- 
partment have  not  kept  step  with  the  demand,  so  rapid 
liave  been  the  change  and  growth.    All  our  products  are 
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becoming  more  involved  and  com[>Iex,  not  simpler  and 
cruder,  and  so  call  for  higher  skill  and  training  espe- 
cially in  the  tool  room.  The  manufacture  of  ammuni- 
.  lion,  rifles  and  other  war  material  has  taught  the  lesson 
of  how  much  manufacture  depends  on  the  tool  room. 
.The  efficiency  of  the  tool  room  is  a  direct  measure  of 
the  efficiency  of  the  entire  manufacturing  organization; 
old-fashioned  tools  mean  old-fashioned  methods  of  pro- 
duction and  wage  systems  ;  failure  to  li\'e  up  to  schedules 
in  producing  workable  tools  upsets  production  schedules 
and  deliveries  throughout  tlie  works.  Advanced  work  on 
the  other  hand,  based  on  the  latest  results  of  the  re- 
search laboratory  and  guided  by  trained  mechanical  en- 
gineers secures  to  the  organization  an  advanced  position. 
Supervision  of  Tool  Department 

In  the  following  paragraphs  the  work  of  a  general 
I'upervisor  of  tools  is  outlined  from  the  writer's  own 
experience.  It  is  evident  that  under  the  new  condi- 
tions several  things  must  be  done.  The  practical  knowl- 
edge of  tool  making  handed  down  by  word  of  mouth 
and  accumulated  in  many  years  of  experience  by  the 
executives  of  the  tool  department,  superintendent  and 
foremen,  must  be  crystallized  and  made  generally  ac- 
cessible. Their  practical  ex[)erience  must  be  supple- 
mented by  the  knowledge  of  the  mechanical  engineer, 
the  research  work  of  the  metallurgist  and  the  expert  in 
machine-tool  operation.  On  the  other  hand,  the  engineer 
or  draftsman,  who  in  designing  a  new  piece  of  apparatus 
must  consider  manufacturing  requirements,  and  for 
whom  in  the  past  a  general  knowledge  of  pattern  work 
and  foundry  methods  was  sufficient,  must  now  have 
his  knowledge  supplemented  by  tool  experts,  if  he  is  to 
design  new  apparatus  with  a  minimum  of  tool  cost  and 
for  the  best  manufacturing  conditions. 

The  correlating  of  these  different  activities  is  the 
principal  function  of  the  supervisor  of  tool  development. 
The  tool-room  executives,  busy  with  matters  of  distribu- 
tion of  work  on  the  floor,  employment,  equipment,  ex- 
pense control,  production  schedules  and  similar  matters 
lack  the  time  to  do  justice  to  this  side  of  the  work  and 
cannot  possibly  be  familiar  enough  with  the  problems 
of  the  designing  engineer  to  direct  designs  into  more 
economical  channels  from  a  tooling-up  standpoint. 
Procedure  in  Tool  Development 

To  understand  the  supervisor's  function  it  is  neces- 
sary to  review  the  procedure  which,  with  modifications 
in  details,  is  followed  by  all  large  manufacturing  or- 
ganizations in  authorizing  tool  development.  Let  us 
assume  that  a  committee,  composed  of  members  from 
the  sales,  engineering  and  works  departments,  has  favor- 
ably reported  to  the  management  the  desirability  of  de- 
veloping certain  new  apparatus  and  that  this  report, 
,<?;iving  in  a  general  way  an  estimate  of  the  expenses  en- 
tailed, sales  possibilities  and  so  on,  has  been  approved. 
The  first  step  is  then  to  design  one  or  more  of  the 
various  sizes  of  the  apparatus  proposed,  build  them  ex- 
perimentally and  subject  them  to  thorough  tests.  These 
samples  should  be,  and  usually  are,  built  in  a  separate 
experimental  department  where  they  are  made  by  hand, 
or  with  merely  the  most  necessary  hand  tools  by  first- 
class  mechanics.  After  the  successful  operation  of  the 
devices  has  been  established  and  changes  made  by  the 
engineering  department  to  improve  performance  as  well 
iiS  to  cheapen  manufacture  by  the  tool  method,  the  final 
drawings  are  sent  to  the  superintendent  of  the  depart- 
ment which  evcntuall}-  is  to  manufacture  the  article 
with  a  request  for  tool  estimates. 

This  assembling  section  considers  their  requirements 
.from  the  standpoint  of  their  equipment — kinds  of  ma- 
chine tools  available — and  then  transmits  to  the  tool  de- 


partment a  list  of  the  tools  needed,  including  those  re- 
quired by  the  various  feeder  sections  doing  part  of  the 
work.  Upon  receipt  of  these  requests  the  work  of  the 
supervisor  of  tools  begins.  He  studies  the  design  and 
tool  request  in  cooperation  with  the  tool  estimating  sec- 
lion,  the  chief  tool  designer  and  the  superintendent  of 
the  tool  department.  If  necessary  conferences  are  ar- 
ranged with  the  designing  engineer  or  sales  representa- 
tives in  which  various  points  are  discussed  regarding  the 
justification  of  tools,  quantities  required  to  be  manu- 
factured, etc.,  and  suggestions  made  for  alterations  in 
the  design  with  a  view  to  facilitating  manufacture,  re- 
ducing tool  cost  or  tool  maintenance  expense,  etc. 

Tools  Warranted  By  Activity 
The  first  question  that  will  be  asked  in  such  an  an- 
alysis of  tool  problem  is.  What  is  the  activit)'  of  the 
apparatus  and  the  probable  life  of  the  design?  This 
point  at  times  is  not  fully  appreciated  by  the  engineer 
designing  the  apparatus.  Tools  may  be  made  not  only 
to  build  the  article  but  to  manufacture  it  in  large  quan- 
tities. They  may  be  made  practically  without  reference 
to  first  cost,  merely  for  obtaining  a  minimum  cost  of 
product.  The  article  ma\-  be  a  novelty  that  will  sell  in 
large  quantities  but  dies  out  quickly,  as,  for  example, 
certain  parts  for  automobiles  where  the  style  changes  al- 
most from  year  to  year.  The  tools,  therefore,  should 
in  this  instance,  be  so  constructed  that  with  low  tool 
cost  large  quantities  for  a  short  period  can  be  manu- 
factured. The  cheaper  carbon  steels  will  find  their 
use  here  for  punches,  dies  and  forming  tools,  and  ma- 
chine steel  for  milling  cutters,  with  no  expense  incurred 
which  is  not  absolutely  necessary.  In  another  class 
come  tools  for  articles  where  the  demand  may  be  lim- 
ited but  permanent,  that  is,  an  apparatus  or  design  that 
is  reasonably  certain  to  hold  the  field  for  a  long  period 
of  time,  so  that  life,  possibility  of  repair  and  mainte- 
nance expense  of  the  tool  become  prime  considerations. 
It  is  apparent  that  in  this  respect  considerable  judg- 
ment is  required,  and  the  ability  of  deciding  between 
diverging  opinions  is  essential,  for  the  sales  represen- 
tatives are  by  nature  optimistic,  and  the  works  repre- 
sentatives are  apt  to  be  skeptical 

It  is  unnecessary  to  show  forms  and  blanks  for  tool 
estimates  here,  they  may  be  made  up  in  different  ways, 
but  one  of  the  essential  things  is  that  the  activity  of  the 
article  and  the  probable  life  of  the  design  be  stated, 
and  these  data  must  be  determined  by  thorough 
consideration  on  the  basis  of  sales  and  engineering  rec- 
ords. The  expense  involved  in  tools  is  so  great  and  the 
amount  squandered  by  careless  methods  so  detrimental, 
that  tool  estimates  or  tool  orders  should  always  be 
signed  by  a  superintendent  or  general  foreman,  not  by 
a  clerk  in  the  production  office. 

However,  there  is  almost  as  much  likelihood  of  in- 
sufficient tooling-up  as  there  is  of  extravagance  in  tool 
requests.  Means  should  be  provided  to  have  the  activ- 
ity data  corrected  if  the  demand  changes.  In  manu- 
facture it  happens  sometimes  that  production  is  greatly 
hampered,  schedules  upset  and  criticism  incurred  due 
to  the  fact  that  activity  has  increased  beyond  the  es- 
tnnate.  which  may  have  been  made  up  conscientiously 
and  conservatively,  but  not  revised  when  the  greater 
demand  came.  If  the  requirements  increase  materially, 
duplicate  tools  or  tools  adapted  for  greater  quantity  pro- 
duction should  be  proxided.  dilTerent  types  of  punch 
presses  may,  for  example,  be  used  or  several  operations 
performed  at  one  time  with  correspondingly  greater  tool 
cost,  or  higher  grade  steels  may  be  used,  so  that  the 
tools  will  stand  up  longer  before  requiring  regrinding 
and  repair. 
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In  the  case  of  old  tools,  that  ha\c  become  worn 
out,  the  question  of  activit}'  should  not,  as  often  hap- 
pens, be  lost  sight  of  in  renewing  the  tool,  but  should 
be  given  equal  consideration  with  new  tools.  It  may- 
be that  a  costly  die  or  other  tool  was  fully  warranted 
in  the  earlier  period  of  the  life  of  the  design,  but 
that,  after  this  tool  has  been  worn  out,  the  probable 
balance  of  the  life  of  the  design  is  short  and  only  a 
simple  tool  should  be  made,  even  if  this  involves 
a  somewhat  greater  cost  of  production,  rather  than 
replacing  the  old  tool  by  an  exact  duplicate,  as  is 
often  done  in  a  routine  way.  Renewed  tools  should 
incorporate  all  the  improvements  which  experience 
may  teach,  in  the  design  and  working  of  the  tool,  as 
well  as  in  improving  performance  or  cheapening  pro- 
duction of  the  article  itself.  With  this  in  view  a 
system  has  been  provided  W'hereby  both  the  manu- 
facturing section  and  the  designing  engineer  are  con- 
sulted before  any  renewal  of  tools  is  authorized  by 
the  supervisor. 

Importance  of  Tool  Records 

The  second  question  the  supervisor  will  ask  him- 
self in  analyzing  a  design  presented  for  tool  estimate 
is,  Can  any  of  the  existing  tools  be  used  or  adapted  ? 
In  a  large  manufacturing  organization  enormous 
amounts  of  various  tools,  dies,  formers,  benders  and 
the  like  are  accumulated  and  the  record's  of  such 
tools  are  frequently  entirely  inadequate.  One  or  two 
clerks  are  usually  detailed  for  keeping  books,  in 
which  the  various  tools  are  listed.  From  their  daily 
work  they  acquire,  as  a  rule,  considerable  experience 
as  to  what  tools  are  available,  but  these  records 
should  be  general  property,  not  one  man's  stock  in 
trade.  This  is  the  case  particularly  because  the  clerk 
does  not  always  have  the  knowledge  or  judgment  to 
say  what  tool  might  be  used  or,  putting  it  in  another 
way,  around  what  existing  tools  a  new  design  might 
be  worked  out.  Some  time  ago  in  organizing  a  de- 
partment for  supervising  tool  development  in  a  large 
manufacturing  organization  one  of  the  first  steps 
taken  was  to  have  better  and  more  accessible  tool 
records  made  up.  The  particular  form  used  is  immate- 
rial, whether  on  cards  or  in  book  form,  but  copies 
should  be  available  not  only  to  the  tool  department,  but 
in  the  various  engineering  and  drawing  offices  for  ref- 
erence in  laying  out  the  first  design  of  new  apparatus. 
These  records  showed  not  only  the  final  shape  of  the 
piece  but  the  various  steps  in  its  production,  as  for  in- 
stance draws  in  the  case  of  drawn  parts,  cup  shapes,  etc. 
It  is  often  quite  possible  to  use  existing  tools  for  cer- 
tain intermediate  operations,  adding,  perhaps,  a  hand 
tool  for  a  final  operation  to  produce  the  desired  shape 
of  the  design.  Very  surprising  savings  have  been  pro- 
duced by  close  attention  to  this  point  of  using  existing 
tools.  It  requires  in  the  supervisor  of  tool  development 
a  designing  ability  and  a  certain  inventiveness  or  re- 
sourcefulness to  see  the  designing  engineers'  problem 
and  to  point  out  the  possible  use  of  existing  tools  in 
each  instance.  Tact  in  making  such  suggestions  and 
enough  authority  to  carry  sufficient  weight  to  have 
the  suggestions  accepted  are  very  desirable  adjuncts 
in  this  work. 

V.\LUE  OF  S.^MPLE  BOARDS 

With  a  few  of  the  leading  companies  s[K'cializing 
on  pressed,  punched  or  drawn  metal  work,  it  is  cus- 
tomary to  provide  sample  boards  or  sample  rooms, 
where  a  specimen  is  kept  of  all  the  more  interesting 
pieces  made  by  the  tools.  There  is  usually  one 
sample  for  each  operation,  where  several  operations  are 


required.  The  writer  has  used  and  expanded  this  idea 
w-ith  good  success.  These  sample  boards  are  inex- 
pensive, the  parts  being  simply  hung-up  on  horizon- 
tal rods  if  small,  or  laid  out  upon  tables  if  large. 
The  sample  can  be  used  by  the  inspector  as  a  proto- 
type and  parts  made  from  worn  dies  can  be  checked 
up  with  the  first  specimen  from  time  to  time.  The 
sample  boards  stimulate  the  justifiable  pride  of  those 
who  produce  the  work.  Pride  in  accomplishment, 
enthusiasm  for  the  work,  should  always  be  consid- 
ered a  very  desirable  element  in  a  manufacturing 
organization  particularlj'  in  the  present  days  when 
the  stimulation  of  mere  quantity  production  by  pre- 
miums and  bonuses  has  done  so  much  to  lower  the 
skill  and  workmanship  of  the  mechanic. 

Third,  the  samples  are  an  excellent  educating  me- 
dium for  tool  designers  and  tool  makers,  as  well  as 
for  the  designing  engineer  and  draftsman.  Fre- 
quently designers  have  been  taken  to  these  boards 
and  in  a  few  minutes  by  visual  demonstration  have 
been  given  a  better  idea  of  the  action  of  material  in 
dies,  of  possible  depth  of  draws,  influence  of  flanges 
or  corners  on  drawn  or  bent  parts  and  so  on,  than 
could  have  been  presented  in  any  other  way.  Then 
too,  the  exhibition  of  samples  that  have  given  a 
great  deal  of  trouble,  either  in  the  making  of  the 
tools  or  the  production  of  the  article,  serve  as  a 
warning,  an  object  lesson  to  all.  These  failures  are 
perhaps  more  instructive  than  the  good  examples, 
for  we  learn  more  from  our  mistakes  than  from  our 
successes.  If  these  samples  were  not  shown  to  the 
younger  men  coming  up  in  the  organization,  it  is 
more  than  likely  that  they  would  have  to  go  through 
the  same  experience,  at  the  expense  of  the  company, 
and  to  the  detriment  of  the  industry  as  a  whole. 

Tool  Data  for  the  Designer 
However  to  get  at  the  root  of  the  evil,  if  such  it 
may  be  called,  that  designs  that  are  impractical  from 
a  tool  standpoint  or,  at  least,  not  the  best  possible, 
it  is  necessary  to  go  back  to  the  source,  that  is,  to 
the  designing  engineer  and  draftsman  where  the 
designs  of  parts  originate.  Designing  data  as 
definite  as  possible  should  be  made  available  for  his 
guidance  in  designing  parts  w'hich  require  dies  and 
other  tools,  in  addition  to  consultations  with  the  tool 
department  and  occasional  visits  to  the  sample  board. 
The  tool  record  referred  to  above  should  contain  not 
only  forming  or  piercing  dies,  benders  and  the  like, 
but  should  include  milling  cutters,  drill  jigs,  build- 
ing fixtures  and  so  on,  for  frequently  the  design  of 
a  new  part  of  an  apparatus,  usually  a  modification 
of  something  similarly  designed  before,  is  unneces- 
sarily made  so  as  to  require  a  new^  set  of  milling  cut- 
ters which  may  cost  several  hundred  dollars,  or  so 
that  it  is  impossible  to  use  or  adapt  some  jig  or  fix- 
ture already  made  and  in  usable  condition. 

Designing  draftsmen  and  engineers  should  have  a 
good  general  idea  of  the  construction  of  the  tools 
they  are  principally  concerned  with  and  the  action 
of  stock  under  the  press.  Instruction  sheets  giving 
typical  cases  of  die  construction  and  standard  prac- 
tice sheets  along  the  lines  referred  to  have  been  used 
to  good  advantage.  The  designer  should  be  informed 
under  what  condition,  for  instance,  the  inherent  ad- 
vantages of  punched  parts,  notably  low  cost  of  labor, 
accuracy,  etc.,  are  realized,  that  stampings  are  essen- 
tially a  quantity  jiroposition  so  that  he  will  resort  to 
these  forms  in  the  proper  places.  The  relative  costs 
of  different  kinds  of  tools,  together  with  their  re- 
spective   costs    of    product,    plotted    in    the    form    of 
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curves,  are  used  to  indicate  when  the  one  or  other 
should  be  considered. 

Written  standard  practice  instructions  are  one  of 
the  twelve  fundamental  efficiency  principles,  and  it 
is  entirely  wrong  to  ridicule  efforts  in  this  direction  as 
an  attempt  to  substitute  an  instruction  book  for  the  skill 
and  experience  of  the  designer.  It  is  true,  however,  that 
it  is  difficult  to  give  positive  data  when  it  comes  to 
issuing  definite  rules  for  designers  in  regard  to  such 
matter  as  possible  depth  of  draw  for  different  thick- 
nesses and  kinds  of  materials,  steels,  copper,  alu- 
minum, for  there  are  many  factors  entering  into  the 
question,  as  the  rounding  of  corners,  clearance  be- 
tween punch  and  die,  draft,  type  of  press  used,  etc. 
But  after  a  start  is  once  made,  fairly  definite  rules 
gradually  work  themselves  out  and  are  found  to  be 
of  great  benefit  in  the  work.  The  limiting  size  of  hole 
which  may  be  punched  in  a  given  thickness  of  material 
is  difficult  to  give  in  a  general  statement.  Usually  the 
rough  rule  is  made  that  the  diameter  of  the  hole  should 
not  be  less  than  the  thickness  of  the  stock.  This  may 
be  taken  as  a  general  rule,  better  than  no  guide  at  all, 
even  though  we  might  be  shown  that  someone  has  suc- 
cessfully punched  holes  in  material,  the  thickness  of 
which  greatly  exceeded  the  diameter  of  the  hole,  by  pro- 
viding special  stififening  supports  for  the  punches  or 
by  other  means. 

Tool  Estimating 
We  have  followed  the  steps  leading  up  to  the  de- 
velopment of  new  tools  to  the  point  where  requests 
for  tool  estimates  were  sent  to  the  supervisor  of  tools 
and  analyzed  by  him  in  cooperation  with  the  tool 
records  section,  the  chief  tool  designer  and  the  super- 
intendent of  the  tool  department.  Having  checked 
up  the  design  of  the  parts,  and  after  the  changes,  if 
any,  have  been  made,  estimates  of  the  tool  cost  are 
prepared  by  the  estimating  section  of  the  supervisor's 
ofifice.  There  is  the  fundamental  rule  that  such  esti- 
mating means,  not  guessing,  but  a  detailed  calcula- 
tion of  the  hours  of  labor  in  machining,  hours  of  labor 
in  assembling  and  fitting,  at  such  and  such  rates  of 
wages,  burden  chargeable  to  the  work,  amount  of 
material  of  various  kinds  required  in  pounds  and  dol- 
lars, including  also  a  reasonable  amount  of  experi- 
mental work  in  connection  with  the  making  and  try- 
ing-out of  the  tool.  It  is  very  essential  that  these 
estimates  be  made  as  accurately  as  possible,  and  in 
all  cases,  except  for  the  simplest  tool,  the  design 
should  be  laid  out  on  the  drawing  board  before  esti- 
mating. 

As  a  necessary  working  basis,  records  of  actual 
costs  of  similar  tools  should  be  available  for  ready 
reference,  and  they  should  be  arranged  in  such  a  way 
that  changes  in  labor  rates  or  material  prices  can 
readily  be  taken  into  account  see  ("How  to  Make  and 
Use  Barometric  Costs,"  Industrial  Management, 
August,  1918).  The  giving  of  the  hours  of  actual 
work,  including  allowance  for  doing-over  part  of  the 
work,  is  essential,  so  that  the  production  department 
may  base  its  delivery  promise  for  tools  on  that  time, 
taking,  of  course,  into  account  the  amount  of  work 
on  hand  when  the  order  for  the  tools  is  received  by 
the  tool  department.  Owing  to  experiments,  altera- 
tions and  the  possibility  of  accidents  in  hardening, 
it  is  frequently  difficult  enough  for  the  tool  depart- 
ment to  adhere  to  definite  production  schedules.  On 
the  other  hand,  a  failure  to  meet  promises  for  the 
completion  of  tools  would  be  felt  in  all  manufactur- 
ing departments  and  is  likely  to  upset  production 
schedules  and  delivery  promises. 


If  overtime  is  resorted  to  in  making  up  for  lost 
time,  the  tool  cost  is  likely  to  exceed  the  estimate 
and  controversies  result,  unless  a  revision  of  the  esti- 
mate is  made  and  approved  beforehand.  The  esti- 
mator must  be  fully  familiar  with  machining  opera- 
tions and  must  work  in  close  cooperation  with  the 
rate-setting  department.  Underestimating  of  the  tool 
cost  may  result  in  loss  of  profits  from  sales,  over- 
estimating by  inaccurate  or  overcautious  figuring  is 
equally  undesirable,  as  it  may  result  in  the  loss  of 
business  to  the  company.  All  estimated  costs  should 
be  checked  up  against  the  actual  cost,  after  the  lat- 
ter has  been  compiled  upon  completion  of  the  tool. 
The  form  filled  out  as  an  estimate  should  state  spec- 
ifically, how  the  tool  was  intended  to  be  made,  par- 
ticularly in  case -no  drawing  is  available,  and  what 
existing  parts  of  tools,  if  any,  the  estimator  figured 
upon  using.  Otherwise  a  discrepancy  between  the 
estimated  and  actual   costs  will  lead  to   controversies. 

If  estimates  are  chronically  exceeded,  it  is  well  to 
see  whether  the  excess  is  due  to  remaking  tools  due 
to  errors,  to  wrong  charging  methods,  to  an  incom- 
plete estimate  or  to  alterations  in  the  design  of  the 
part  while  the  manufacture  of  the  tool  was  in  prog- 
ress. A  graphic  record  of  excess  of  tool  estimates  in 
percentage  has  been  found  to  lead  to  a  gradual  ad- 
justment of  the  basis  of  estimating,  and  eventually 
estimates,  accurate  within  a  few  per  cent,  are  ob- 
tained even  in  difficult  cases  where  no  precedent  to 
be  followed  was  at  hand. 

Approval  of  Estimates 

According  to  usual  practice  the  story  should  now 
go  on  to  say  that  after  the  estimates  are  made,  they 
are  approved  by  the  management  and  the  manufac- 
ture of  the  tool  proceeded  with.  This  procedure  is 
wrong  for  two  reasons.  ^What  more  can  an  approval 
by  the  management,  that  is,  a  very  busy  works' 
manager  or  vice  president,  be  than  a  general  control 
of  expenses  and  systems  of  handling  work?  The 
actual  check,  whether  this  tool  or  that  in  a  long  list 
may  be  omitted  or  whether  its  cost  is  right  and  justi- 
fied, must  be  made  before  the  estimates  receive  a 
more  or  less  perfunctory  O.K.  Further,  it  is  only 
logical  that  the  party  ordering  something  to  be  done 
or  requesting  an  estimate  should  be  given  a  chance 
to  say  whether  he  is  satisfied  with  t'ne  cost  as  esti- 
mated, before  proceeding  with  the  order. 

In  our  case  the  designing  engineer  has,  in  design- 
ing the  new  apparatus  knowingly  assumed  certain 
new  tools  to  be  required  and  the  manufacturing  su- 
perintendent desires  certain  tools  to  be  made,  but  it 
is  often  quite  a  rude  awakening  to  both  of  them  to 
compare  the  carefully  estimated  costs  of  tools  with 
what  they  thought  they  would  cost  when  asking  for 
them.  There  has  been  more  than  one  instance  in 
the  writer's  experience,  where,  upon  reviewing  the 
estimates,  the  engineer  or  manufacturing  superintend- 
ent revised  his  requests.  Therefore,  after  an  esti- 
mate is  completed  it  should  be  reviewed  by  the 
parties  requesting  it,  or  whoever  is  most  vitally  in- 
terested in  it,  before  final  authorization  is  given. 
Then  only,  that  is  after  changes  brought  about  by 
this  check  have  been  made,  should  the  tools  be  actu- 
ally ordered.  This  is  done  on  suitable  forms  which 
either  refer  to  the  estimate  as  a  basis  or  otherwise 
limit  the  amount  authorized.  Account  number,  date 
for  and  place  of  delivery  for  the  tool,  and  existing 
tools,  which  may  in  part  be  used,  should  be  stated 
on  the  blank  by  the  proper  persons  in  the  planning 
or  production  departments. 
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Tools  RLade  on  a  Manufacturing  Basis 

It  is  not  intended  in  this  article  to  enter  into  the 
design  of  tools,  although  supervision  of  this  feature 
is  part  of  the  supervisor's  functions,  but  it  will  be 
of  interest  to  discuss  briefly  a  few  of  the  other  points 
which  come  up  in  connection  with  tool  develop- 
ment. Frequently  the  cost  of  tools  as  shown  in  esti- 
mates, is  criticized  in  a  general  way  as  being  exces- 
sive. We  may  ignore  critics  not  familiar  with  how 
the  tools  are  constructed  or  what  operations  are  in- 
volved, but  the  same  statement  may  be  made  by 
those  qualified  to  judge.  The  first  step  toward  re- 
ducing manufacturing  costs  of  tools  is  standardiza- 
tion and  quantity  production.  All  tools  which  are 
made  time  and  again,  perhaps  with  slight  modifica- 
tions, should  be  of  a  uniform,  standardized  design 
in  all  details.  Van  Dj'ke  prints  of  the  difl:'erent 
standard  tools,  {o  be  filled-in  as  required,  reduce 
drafting  expense.  Production  on  a  manufacturing 
scale  with  piece  or  premium  rates  set  as  in  other 
work,  can  be  followed  for  all  such  parts  as  die  shoes, 
punch  holders  and  many  of  the  detail  parts.  The 
use  of  expensive  steels  should  be  resorted  to  spar- 
ingly and  the  saving  carried  to  the  point  of,  for  in- 
stance, providing  different  standards  for  the  length 
of  punches  depending  on  the  material  to  be  punched, 
having  shorter  punches  for  copper  or  where  long  life 
and  frequent  regrinding  are  not  required. 
The  Finishing  of  Tools 

In  many  of  our  tool  rooms  there  is  still  too  much 
hand  work  done  in  place  of  machine  methods,  and 
special  machines  such  as  profilers  are  frequently 
warranted.  The  fine  finishing  and  polishing  of 
parts,  which  tool  makers  invariably  like  to  do,  must 
be  limited.  On  the  other  hand,  it  is  the  writer's  ex- 
perience that  this  extra  touching  up  (usually  the 
first  thing  criticized  by  the  casual  observer)  does 
not  add  as  much  as  is  often  assumed  to  the  cost,  and 
it  may  be  the  part  of  wisdom  to  consider  the  feelings 
of  the  tool  maker,  whose  ambition  it  is  to  turn  out 
work  of  good  appearance.  That  spirit,  rare  enough 
at  the  present  time,  should  not  shortsightedlv  be 
destroyed. 

The  "Cobbler  Shop" 

In  a  small  shop  different  degrees  of  care  and  re- 
finement in  executing  a  customer's  order  are  easily 
followed :  everyone  knows  who  the  apparatus  is  for, 
how  many  are  to  be  made  and  what  parts  must  be 
accurate  or  where  a  little  sloppy  work  does  not  mat- 
ter. In  this  way  all  that  is  necessary  may  be  done, 
and  no  more  expense  incurred  than  the  individual 
case  warrants.  The  large  organization  loses  this 
advantage,  it  is  difficult  to  have  two  standards  of 
quality.  This  means,  that  everything  must  be  made 
for  the  most  exacting  case  normally  occurring,  and 
that  method  naturally  entails  quite  a  bit  of  wasted 
elTort  and  expense. 

In  the  tool  department  it  is  possible  to  give  to 
a  large  organization  that  advantage,  by  establishing 
a  section  for  "small  quantity  tools"  or  temporary 
tools.  That  is,  for  tools  made  in  the  simplest  pos- 
sible way  to  fill  an  order  on  hand  for  a  few  hundred 
pieces.  It  has  been  found  best  to  separate  this  work 
— which  tool  makers  at  first  are  inclined  to  look 
down  upon  as  patch  work  and  dub  the  section  the 
"cobbler  shop" — from  the  main  tool  department,  as 
otherwise  a  general  lowering  of  the  standard  of 
workmanship  might  easily  creep  in.  Not  that  these 
temporary  tools  do  not  produce  perfect  work  for  at 


least  the  quantity  in  order,  but  the  general  methods 
followed  should  not  influence  the  manufacture  of 
standard  tools.  Very  surprising  results  in  dollars 
and  cents  have  been  demonstrated  by  this  tempo- 
rary tool  method.  In  one  case,  for  instance,  regular 
manufacturing  tools  were  estimated  at  $1200  for  a 
small  article  selling  for  a  few  dollars  a  piece  com- 
plete. The  order  called  for  1000  pieces  and  repeat 
orders  were  doubtful.  It  was  possible,  in  part  by 
using  existing  tools,  in  part  by  adapting  hand  tools  ' 
made  originally  to  produce  the  experimental  sample, 
to  complete  the  entire  order  at  an  actual  tool  cost 
of  less  than  $100.  Had  the  tools  been  made  as  first 
estimated,  the  profits  from  sales  would  have  been  nil. 

Inasmuch  as  temporary  tools  are  not  very  desir- 
able in  a  punch  shop  or  similar  department  under 
a  regular  manufacturing  plan,  the  question  may 
arise,  Is  it  not  better  to  let  the  temporary  tool  room 
take  care  of  the  small  orders  for  parts?  A  com- 
promise in  this  respect  has  been  found  best.  So 
long  as  there  are  only  a  few  such  cases  to  be  handled 
there  is  not  much  hardship  imposed  upon  the  tool 
room  in  filling  the  order  while  the  dies  are  set  up 
for  trying  out.  On  the  other  hand,  the  tool  room 
should  not  be  made  a  manufacturing  section  and  the 
plan  suggested  should  not  be  carried  to  extremes. 
Tool  Drawings 

It  has  already  been  stated  that  drawings  should 
be  made  for  all  tools.  As  another  step  in  keeping 
down  tool  cost  it  is  necessary  to  get  the  men  to  work 
from  the  drawings.  In  any  other  department  it 
would  seem  strange  to  make  a  special  point  of  this 
self-evident  matter,  but  in  the  tool  room  the  men 
are  still  too  much  inclined  to  work  by  the  cut-and- 
try  method,  or  at  best  from  sketches  of  their  own 
or  of  the  foreman.  There  are  two  things  to  keep  in 
mind  in  this  connection.  The  foreman  who  spends 
his  time  in  making  sketches  neglects  his  other  work 
and  his  principal  functions.  And  changes  are  more 
easily  made  on  paper  with  the  eraser  than  in  and 
with  pieces  of  tool  steel.  Just  one  example  to  show 
how  these  simple  facts  are  forgotten :  In  the  writer's 
experience  large  forming  dies  for  rather  heavy 
pressed  work,  weighing  several  thousand  pounds, 
were  made  some  years  ago  without  first  preparing 
drawings  and  thinking  out  carefully  every  point  on 
paper.  The  results  was  innumerable  changes  on  the 
castings  or  forgings.  Finally  there  resulted  a  set 
of  patched  up  tools  and  much  argument  why  they 
cost  so  much.  Therefore,  complete  drawings  of  all 
tools  should  be  made  (fillcd-in  prints  will  sometimes 
do)  and  these  drawings  should  be  followed  by  the 
men. 

Inspection  of  Tools 

During  the  manufacture  of  tools  the  parts  should 
be  carefully  inspected  There  is  no  reason  why  the  tool 
department  has  in  the  past  been  excepted  from  this  gen- 
erally accepted  shop  rule.  This  inspection  should  in- 
clude a  check  of  the  principal  points  of  the  part 
made  with  the  tool.  To  this  end  gages  should  be 
made  simultaneously  with  the  tool  and  included  in 
the  tool  estimate  to  start  with.  Before  the  tool  de- 
partment delivers  a  tool  a  try-out  should  be  made 
as  a  final  check.  It  is  necessary  therefore  to  equip 
the  tool  department  with  facilities  for  such  trials. 
Combination  Tools 

When  several  sizes  of  an  article  similar  in  con- 
struction are  to  be  made  with  tools,  it  is  frequently 
possible    to    construct    the    dies    so    that    succeeding 
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sizes   can   be    taken   caic   ni  at    relatively   small    tool 
cost,  if  taken  into  account  from  the  start. 

There  are  cases  where  the  tool  cost  can  be  re- 
duced by  combining  several  operations  into  one, 
such  as  blanking  and  bending,  or  drawing  and  pierc- 
ing operations.  On  the  other  hand,  attempts  to  have 
several  operations  performed  in  the  same  die,  may  at 
times  be  less  economical  than  several  simple  and  straight- 
forward tools.  A  general  rule  in  this  respect  cannot 
be  given,  but  from  the  writer's  experience,  there  is 
a  tendency  to  overrate  the  advantage  of  fewer  oper- 
ations. After  all,  each  operation  may  amount  to 
only  a  fraction  of  a  cent  in  the  cost  of  product,  when 
we  consider  that  presses  make  75  to  90  strokes, 
that  is,  pieces,  every  minute. 

Toor.  Costs  Out  of  Proportion  to  S.^VING 
Tools  arc  not  always  made  in  order  to  cheapen 
production.  Drill  jigs  and  fixtures,  for  instance,  are 
needed  merely  to  produce  interchangeable  parts. 
But  as  a  rule  the  lower  cost  of  production  is  the 
direct  object,  and  the  calculated  saving  should, 
therefore,  be  greater  than  the  tool  expense.  It  is 
well  to  state  on  the  tool  order  the  estimated  saving  by 
the  use  of  the  tool,  together  with  the  quantity,  so 
that  the  tool  cost  may  be  balanced  against  the  total 
saving.  In  this  connection  it  is  desirable  that  a  thor- 
ough understanding  be  had  between  the  manufac- 
turing section  which  is  to  use  the  tool  and  the  tool  de- 
partment, as  to  what  is  or  can  be  expected  of  the 
tool   in   the  way  of  accuracy,   life,   regrinding  time, 


and  so  on,  in  order  to  avoid  controversies  later  on. 
Some  times  tools  are  ordered  by  a  manufacturing 
section  which,  in  the  judgment  of  the  supervisor, 
should  be  purchased  from  outside  concerns  who 
make  a  specialty  of  the  work  and  are  better  equipped 
for  it.  This  consideration  applies  equally  to  the 
tools  themselves  as  well  as  to  parts  made  with  the 
tools.  The  question  is  readily  decided  when  the  tool 
department  on  account  of  pressure  of  work  is  un- 
able to  produce  the  tools,  but  ordinarily  a  decision 
must  be  carefully  based  on  the  relative  prices  and 
the  permanency  of  the  demand.  If  permanent,  the 
desirability  of  equipping  for  the  work  must  be 
studied. 

Without  going  into  that  part  of  the  work  of  a 
general  supervisor  of  tools,  which  concerns  his  share 
in  tool  design,  in  standardizing  of  tools  and  meth- 
ods, or  in  research  work  on  materials  and  processes, 
I  have  dwelt  particularly  on  his  duties  in  connection 
with  the  development  of  new  tools,  as  being  the 
most  important  part.  Here  his  principal  functions 
are  to  systematize  methods  of  handling  the  prelim- 
inary work,  to  form  the  link  between  works  and  en- 
gineering and  to  coordinate  different  ideas,  all  with 
a  view  to  safeguarding  against  avoidable  expense, 
by  whatever  methods  may  be  demanded  in  the  in- 
dividual case.  I  have  shown  both  that  the  work  is 
important  enough  from  the  standpoint  of  manage- 
ment and  the  field  broad  enough  to  attract  the  best 
talent  among  mech.'inica!  engineers. 
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Tlu-  Iz^-o  facloiw  thai  determine  the  /rrci-jifi?;/,'  of 
prnfils  faid  t,i  each  larker  of  the  Miller  Loek  Com- 
pany are:  I'roduelum  dunnu  the  month,  and  the  length 
of  serriee  of  the  employee.  The  plan  has  been  sue- 
ees.'ilnlly  in  operation  for  a  niimher  of  vi-iir.v  and  its 
details  and  adz'anlages  are  fnlly  presented   here'a'ith. 

iMr.  Dale  Wolf  teas  trained  in  daily  iiezespaper  jour- 

ALKINCi  home  a  few  evenings  ago  with  the 
foreman  and  the  assistant  foreman  of  the  tool 
room  the  topic  of  conservation  turned  from 
the  war  to  the  subject  of  our  profit  distribution  which 
was  to  take  place  the  following  day. 

"I'll  tell  you  what  I  did  with  my  profits  last  month," 
-said  the  foreman.  "I  bought  both  of  my  boys  new 
shoes,  bought  myself  a  new  cap  and  shirt  and  gave 
the  rest  to  my  wife  to  buy  her  some  little  things  for 
herself.  Now  to-morrow  I  won't  get  quite  as  much 
as  I  did  last  month  and  I  have  promised  to  give  it  all 
to  my  wife  to  buy  something  that  she  needs." 

Then  the  assistant  foreman  and  myself  told  what 
we  were  going  to  do  with  our  share  in  the  company's 
profits  that  we  were  to  get  on  the  morrow.  Each  of 
us  had  something  in  view  to  purchase  with  our  divi- 
dends instead  of  sticking  the  dividends  in  the  bank  as 
would  many   stockholders. 

The  PRor.ATTONARY  Period 

The  attitude  cultivated  in  the  Miller  Lock  Com- 
pany, is  that   every   employee  is  a   stockholder  in  the 


nalisin  and  had  some  four  years'  business  e.rperience 
in  the  Middle  West.  For  nearly  three  years  he  was 
Industrial  Betterment  Extension  Secretary  of  the  Cen- 
tral y.  M.  C.  A.  of  the  City  of  Philadelphia,  specialis- 
ing on  employment  and  labor  maintenance  probletns. 
He  is  now  Director  of  Employment  of  the  Miller  Lock 
Company,  Philadelphia,  Pa. 

company  after  probation.  This  period  of  probation 
is  a  testing  time  for  both  the  company  and  the  em- 
ployee. 

When  a  person  is  employed  the  firm  promises  cer- 
tain wages  in  the  way  of  guaranteed  day  work  rates, 
and  in  addition  tells  of  the  possibilities  of  increased 
earnings  in  the  weekly  pay  envelope  by  an  increase  in 
production.  Other  things  are  promised  in  the  way  of 
factory  conditions,  rest  periods,  sanitation,  eating  facili- 
ties, medical  care,  working  hours,  pay  for  overtime, 
etc.,  all  of  W'hich  makes  the  employee  decide  that  he 
"will  take  a  chance." 

Of  course,  the  employment  department  of  any  plant 
will  paint  a  picture  of  the  future  and  what  it  offers 
to  the  prospective  employee,  but  so  few  of  the  average 
run  of  industrial  workers  can  see  very  far  into  the 
future.  (If  they  could  have  looked  into  the  future 
they  probably  would  not  be  applicants  for  work).  Most 
applicants  for  work  think  only  of  the  present  and  what 
a  man  will  be  able  to  make  the  first  day.  During  his 
interview  with  the  employment  director  he  determines 
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PROFITS  OF  THE  MILLER  LOCK  COMPANY  ARE 
DIVIDED  AMONG  EMPLOYEES 

Each  monih  there  is  a  division  of   the  profits  of  this  factor>'  among  the  employees 
of  the  Company-     Thts  division  ts  based  on  the  length  of  senice  in   the  Company  and 
the  number  of   locks  produced  in  one  month.     The  percentage  paid  to  employees  are 
shown  in  these  groupings. 
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FIG.    I.     CARD   SHOWING  PROFITS    .JlV.ML.^BLE  FOR   EMPLOYEES 

to  either  take  or  reject  the  offer  for  a  position,  by  the 
first  day  or  first  week's  pay  envelope.  Later  he  ma\ 
think  about  the  future,  but  his  mind  is  compelled  to 
act  quickly  and  his  whole  psychology  is  based  upon 
either  "taking  a  chance"  or  "not  taking  a  chance." 

During  the  probationary  period  the  company  has  a 
chance  to  prove  itself  and  the  new  employees  have  a 
chance  to  show  their  character  and  ability.  In  these 
days  of  stringent  labor  shortage  the  new  employees 
may  not  come  up  to  the  standard  and  will  still  be  re- 
tained, because  of  a  lack  of  someone  to  take  their  place 
should  they  be  dismissed. 

On  the  other  hand,  this  same  labor  stringency  com- 
pels the  manufacturer  to  come  up  to  the  standards  set, 
and  he  should  go  a  little  further  and  beyond  the  e.x- 
pectations  of  the  employee  who  is  new  at  the  plant. 
Manufacturers  are  now  competing  with  one  another  in 
a  race  for  the  highest  standards  of  industrial  better- 
ment, and  the  wage  earner  is  most  critical. 

Standard  of  Profit  Sh.aring 
The  standard  of  profit  sharing  in  any  plant  is  not 
reflected  by  the  printed  matter  that  tells  about  it.  It 
is  not  the  standard  that  the  employment  department 
gives  the  applicant  for  work.  It  is  not  the  amounts 
shown  on  the  profit  side  of  the  company's  books  each 
}ear  or  month.  The  standard  of  profit  sharing  that 
the  new  employee  receives  when  he  starts  to  work  is 
that  standard  that  is  in  the  minds  of  his  fellow  work- 
ers who  transmit  to  him  the  profit-sharing  idea — good 
or  bad. 

If  the  employee  is  to  stick  on  the  job  long  enough 
to  share  in  the  profits  of  the  company  he  will  stick 
because  of  the  fact  that  he  sees  other  men  and  women, 
who  have  been  working  in  the  plant  for  some  time, 
getting  that  envelope  with  their  share  of  the  profits  of 
the  company.  The  vast  majority  of  men  and  women 
are  envious.  This  envy  is  paramount  among  the  in- 
dustrial classes,  as  anyone  will  admit  who  has  studied 
the  psychology  of  the  factory  in  any  generation.  When 
Jim,  Bill,  John  and  George  have  cash  handed  out  to 
them  in  the  shop  because  they  have  been  in  the  factory 
long  enough  to  participate  in  the  profits  of  the  com- 
pany, then  Harry  fthe  new  employee)  will  want  to 
know  right  away  "why  he  didn't  get  some."  The  seed 
of  profit  sharing  can  be  planted,  given  sunshine  and 
plenty  of  water,  but  it  will  not  germinate  except  in 
sight  of  the  actual  cash  in  a  fellow  employee's  hand. 
We  ,\mcricans  arc  not  imaginative.  We  are  a  practi- 
cal set  of  people  who  want  to  be  shown.  This  "show 
me"  is  at  the  heart  of  every  successful  profit-sharing 
plan,  and  will  be  the  best  means  of  getting  steady  work- 
ers from  the  new  emploxees  who  are  in  the  dmilitful 
list. 


.  YOUR  LIFE  INSURED 

Every  employee  of  the  Miller  Lock  Co    has  a  Life  Insurance  Policy  earned 
(Free  of  Charge)  for  the  beneht  o(  his  dependents       This  insurance  starts  when 
the  employee   has  been    in   the  service  of   the  Company    three    months       It    is 
arranged  accordmg  to  the  folloM-ing  groupings. 

Empl^mrn.     1    |^"';|'h^^'; '^ 

Group  "E"          Group  "D"     1     Group     C"          Group  ■"B"     t  Croup    ■A" 

Married         $400 

$500       I       $600      \       $700             $800       1      $1000 

Single             S250 

$300             $400      '       $500       '       $600             $750 

YOUR  HEALTH  INSURED 

Good   Health  is  essential  to  HappincM       Faciimes  are   maintained   by   the 

company  for  the  benefit  of  the  health  of  its  employees 

If  you'are  ill  or  inclined  to  be  lU.  the  dispensary  is  at  your  service- 
In  addition  to  our   medical  advisor,  arrangements  can  be  made  for   dental 

treatment  at  the  plant  or  advice  given  regarding  optical  treatment 

'•'-■■"■"""'""'■ 

fig.  2.   reverse  side  of  card  shown  in  fig.  i 

Miller  Plan  of  Distribution 

The  plan  for  the  distribution  of  profits  as  published 
by  the  Miller  Lock  Company,  is  distinctly  just  and 
equitable.  It  is  in  exact  proportion  to  the  profits  of 
the  corporation  itself — no  guess  work  about  it.  The 
employee  always  knows  what  his  share  is.  If  there 
is  a  mistake  he  can  figure  the  thing  out  himself  with- 
out asking  the  help  of  the  accountant.  Over  46  per 
cent,  of  the  profits  of  the  company  are  paid  to  em- 
ployees  in  dividends. 

The  company  has  carefully  figured  its  costs  and  laid 
out  a  plan  by  which  the  total  amount  of  profits  dis- 
tributed to  its  employees  was  to  be  a  certain  propor- 
tion of  the  profits  distributed  to  its  stockholders.  This 
amount  was  then  divided  so  that  the  employees  would 
participate  in  proportion  to  the  length  of  their  em- 
ployment and  their  value  to  the  company  (this  being 
measured  by  their  monthly  earnings).  The  employee  is 
paid  his  share  of  the  profits  upon  the  number  of  locks 
produced  in  the  entire  plant. 

This  makes  every  employee  pull  together  to  get  out 
as  many  locks  as  possible.  The  salesman  may  not  be  a 
producer  any  more  than  the  office  bo\-  or  the  fireman 
in  the  power  house.  But  their  share  in  the  profits  are 
all  on  the  same  basis.  If  the  office  boy  loses  a  card 
that  effects  production  he  hits  his  own  purse  strings, 
just  the  same  as  the  fireman  who  lets  his  steam  get  so 
low  that  there  is  not  enough  power  to  run  the  plant. 
Schedule  of  Profit  Sharing 

It  is  a  known  economic  fact  that  an  employee  who 
has  been  in  the  sen^ices  of  the  firm  a  year  is  worth 
more  than  the  one  who  has  been  on  the  pay  roll  but 
six  months.  The  employee  who  has  been  with  the 
company  ten  years  has  caught  the  espirit  de  corps  of 
the  company  and  organization  and  is  worth  a  great 
deal  more  than  the  man  who  has  been  working  with 
the  company  only  a  year.  For  this  reason  there  is  a 
sliding  scale  of  percentage  of  profits  the  amount  of 
increase  advancing  as  the  period  of  service  advances. 
See  the  schedule  card  illustrated  in  Figure  i. 

Our  profit-sharing  list  is  called  the  "Honor  Roll." 
.A.  new  emplo}  ee  must  serve  three  full  calendar  months 
before  he  is  entitled  to  have  his  name  on  this  roll.  The 
books  of  the  company  are  opened  once  each  month,  on 
the  first,  to  admit  the  names  of  the  new  partners  in  the 
business. 

Those  who  are  new  members  of  the  honor  roll  are 
classed  in  group  "F."  They  consist  of  all  employees 
who  have  been  with  the  company  three  full  calendar 
months  or  more,  up  to  one  year  of  service.  If  we 
should  happen  to  manufacture  only  300,000  locks  dur- 
ing the  first  month  on  the  honor  roll  the  new  employee 
would  receive  only  three  and  one-half  per  cent  of  his 
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wages  for  the  same  period  of  time.  On  the  other  liand 
if  we  should  manufacture  1,000,000  locks  during  the 
month  the  new  member  of  tlie  firm  would  receive  dou- 
this  amount,  or  seven  per  cent,  as  his  share.  Should 
we  manufacture  1,500,000  locks  in  a  month  the  new 
partner  should  get  ten  per  cent,  of  his  wages.  We 
have  a  capacity  for  the  last  named  amount,  but  our 
largest  monthly  production  so  far  has  been  slightly  in 
excess  of  1,000,000  locks.  The  various  percentages  are 
paid  to  the  new  employee  for  the  number  of  locks  be- 
tween 300,000  and  1,500,000.  For  400,000  four  per 
cent,  is  paid;  for  500,000  four  and  one-half  per  cent.; 
for  600,000  five  per  cent. ;  for  750,000  five  and  one- 
half  per  cent.;  for  900,000  six  per  cent.,  and  for 
1,250,000  eight  per  cent,  is  paid. 

After  an  employee  has  been  with  the  company  a  year 
he  becomes  more  valuable  and  is  promoted  into  group 
"E"  where  the  percentages  paid  are  greater,  varying 
from  one-half  of  a  per  cent,  to  two  and  one-half  per 
cent,  more  than  in  group  "F." 

In  a  year  and  a  half  the  employee  is  again  advanced 
to  a  position  of  controlling  more  stock  and  is  placed  in 
group  "D,"  which  is  composed  of  all  employees  who 
have  beer,  with  the  company  from  two  and  one-half 
to  five  years.  In  moving  to  the  new  group  there  is  an 
increase  in  the  basis  of  percentage  paid  from  one-half 
of  a  percent,  to  over  four  per  cent,  greater  than  that 
paid  in  the  schedule  of  group  "E." 

Then  there  is  group  "C"  which  is  for  employees 
who  have  been  with  the  shop  from  five  to  seven  and 
one-half  years,  which  is  an  increase  over  the  next 
lowest  grouping.  Then  comes  group  "B"  for  persons 
who  have  been  in  service  from  seven  and  one-half  to 
ten  years  with  its  increase  in  profits  paid. 

(jroup  ''A"  is  the  final  and  coveted  group.  These 
are  the  veterans  of  the  company.  Every  one  of  them 
has  been  with  the  company  at  least  ten  years  and  many 
of  them  have  been  continuously  employed  by  the  Miller 
Lock  Company  for  over  25  or  30  years.  The  smallest 
amount  in  group  "A"  is  six  per  cent,  of  the  monthly 
earnings  and  the  largest  is  thirty  per  cent.  The  scale 
of  production  makes  jumps  in  this  class  from  one  to 
five  per  cent. 

The  Clock  of  Production 

In  the  recreation  room  of  the  company  is  a  monster 
clock  (Figure  3),  which  reads  across  the  face  in  large 
letters  "A  MILLION  LOCKS  THIS  MONTH."  This 
is  the  employees'  record  of  production  and  is  watched 
just  as  keenly  by  the  laborer  as  it  is  by  the  works  man- 
ager. On  the  first  day  of  every  month  all  through  the 
plant  men  and  women  are  anxious  to  see  the  clock  and 
know  the  final  earnings  for  the  month  that  ended  the 
day  before.  As  soon  as  they  know  the  production  they 
can  figure  their  own  share  of  the  profits,  taking  their 
total  earnings  for  the  month  just  ended  and  calculate 
the  amount  of  profits  by  using  the  percentage  of  their 
group  for  the  number  of  locks  produced. 

The  dividends  are  paid  every  month  on  the  last  day 
of  the  month  for  the  production  of  the  preceding  month. 
This  affords  an  opportunity  for  the  pay  department  to 
total  the  monthly  figures,  apply  the  proper  percentages 
to  each  individual  and  make  the  reckonings  on  the  em- 
loyees'  pay-roll  sheet.  This  method  also  tends  to  hold 
persons  in  employment ;  for  once  a  man  has  earned  his 
share  of  the  profits  he  wants  to  get  them.  Just  as  soon 
as  they  are  paid  another  month  has  come  around  and 
he  still  has  some  more  money  coming  to  him  in  profits. 
So  the  chain  works  from  month  to  month. 

At  one  time  in  our  company  a  new  employee  had 
to  wait  over  a  year  before  sharing  in  the  profits  of  the 


FIG.    3.     PRODUCTION    RECORD   CLOCK    IX    RECKEATIOX    ROOM 

company-.  We  felt  that  this  was  too  long  and  that  a 
shorter  time  would  be  more  equitable.  The  advantage 
of  the  shorter  time  was  shown  the  writer  recently  when 
an  effort  was  made  to  get  an  old  employee  back  into  the 
fold. 

Advant.\ge  of  Monthly  Payment  of  Dividends 

The  young  lady  in  question  had  been  with  the  com- 
pany for  over  seven  years  and  had  left  to  go  to  a  near- 
by plant.  When  the  writer  asked  her  to  return  she 
just  smiled  and  said  "No,  I  like  my  work,  and  besides 
if  I  did  go  back  to  the  lock  works  I  would  lose  all  of 
my  Honor  Roll  profits  that  I  had  spent  years  in  build- 
ing up."  It  was  called  to  her  attention  that  things  had 
changed  since  she  had  started  with  the  company  seven 
years  ago  and  that  it  now  required  only  three  months 
of  service  to  get  on  the  Honor  Roll  again.  This  had 
not  been  told  her  before,  and  after  reflecting  a  minute 
on  the  new  idea  she  replied,  "Now  that  sounds  real 
attractive  and  I'll  try  and  make  arrangements  to  come 
to  work." 

Every  profit-sharing  plan  should  provide  more  profits 
for  the  older  employees.  Our  plan  can  be  improved  by 
arranging  an  increased  dividend  for  men  after  15,  20, 
25  and  30  years  of  service.  These  older  employees  have 
in  many  cases  given  their  lives  to  the  company  and 
should  be  entitled  to  a  larger  reward  than  the  man  who 
has  only  given  10  or  12  years. 

The  profit-sharing  era  is  just  dawning.  Throughout 
the  war,  and  after  the  war  it  will  advance  by  leaps  and 
bounds.  The  men  who  have  gone  to  the  front  are  go- 
ing to  return  with  a  demand  that  they  be  given  the 
opportunity  to  get  their  fingers  on  some  of  the  financial 
fruits  of  their  work. 

The  profit-sharing  idea  is  popular.  It  is  so  just 
that  capital  is  more  and  more  willing  to  face  it  honor- 
ably, while  labor  is  willing  to  see  in  it  a  panacea  for 
many  of  its  differences  with  the  money  interests.  Every 
manufacturer  will  do  well  to  start  at  once  to  plan  his 
own  system  of  profit  sharing  if  he  wants  to  be  able  to 
meet  the  approaching  era  of  a  common  understanding 
between  capital  and  labor. 
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Electrically  heated  ovens  for  the  intinMiiai  j-:ui,.\- 
ses  of  drying  and  baking  divide  into  three  main  types: 
Kiln  or  box;  semi-continuous  conveyor;  continuous 
conveyor.  These  are  used  for  drying  japans,  enamels 
and  varnishes,  for  baking  cores,  for  sherardizing,  and 
for  gun  shrinking.  Ovens  of  these  three  types  for  all 
these  purposes  are  fully  described,  and  several  illus- 
trative problems  show  how  to  compute  the  current  con- 
sumption for  various  furnaces  on  a  heat  unit  basis. 

Mr.  George  J.  Kirkgasser  from  1907  to  1909  zvas  en- 
gaged   in    electrical    construction    zi'ork,    then    for    two 

AS  mentioned  in  my  article  in  the  November  issue, 
page  417,  the  use  of  electric  heat  in  place  of 
gas  or  other  fuel  for  industrial  processes  as 
drying,  baking,  etc.,  has  developed  considerably  during 
the  past  five  years,  because  of  its  reliability,  cleanliness, 
ease  of  control,  safety  and  reduced  fire  hazard,  and 
speed.  In  some  locations  where  a  goodly  supply  of  nat- 
ural gas  has  always  been  available,  shortages  have  oc- 
curred forcing  manufacturers  to  look  to  some  other 
heating  agent. 

Ovens  are  employed  for  many  purposes  and  varv  in 
size  and  method  of  operation.  Where  only  drying  is  to 
be  done,  and  the  temperature  must  be  kept  somewhere 
between  100  and  200  degrees  Fahrenheit,  the  type  of 
space  heater  shown  in  Figure  15  of  the  November 
article,  or  the  grid  type  unit  may  be  employed.  Such 
low  temperature  drying  ovens  are  used  for  drying 
clothes,  macaroni,  printing  ink,  herbs,  varnisn,  ammu- 
nition shells,  armatures,  etc.  Food  warmers  or  cabinets 
are  also  in  this  class. 

Japanning  and  enameling  require  higher  temperature, 
usually  in  the  neighborhood  of  400  to  450  degrees  Fah- 
renheit, and  grid  or  ribbon  t}-pe  heater  units  are  used. 
Ovens  of  this  kind  are  installed  in  scores  of  industrial 
plants  for  japanning  or  enameling  metal  furniture,  auto- 
mobile parts,  metal  signs,  motor  frames,  brass  beds, 
telephones,  metal  conduit,  stoves,  metal  boxes  and  a 
hundred  and  one  other  articles. 

The  adoption  of  electric  ovens  by  such  representative 
firms  as  Dodge  Bros.,  Willys-Overland,  Hudson,  Bur- 
roughs Adding  Machine  Co.,  Packard,  Crown  Cork  & 
Seal  Co.,  DeLaval  Separator  Co.,  Studebaker,  Reo,  Mid- 
vale  Steel,  Western  Electric  and  others  has  been  verj- 
successful.  It  has  been  found  that  lowest  cost  of  pro- 
duction has  been  made  possible  despite  the  fact  that  unit 
for  unit  electricity  costs  more  than  gas. 

But  just  as  gas,  although  costing  more  than  coal,  was 
able  to  lower  cost  of  production,  so  also  does  electricity 
make  it  possible  to  produce  in  many  instances  at  a  lower 
cost  than  with  gas. 

Japanning  was  first  accomplished  by  the  use  of  liquid 
lacquer  or  varnish  derived  from  vegetables  grown  in 
Japan  and  baked  in  the  sun.  Today  the  word  japan  has 
a  much  wider  meaning,  and  the  protective  or  decorative 
coating  is  baked  on  by  artificial  heat.  If  not  properly 
done  imperfect  work  results,  the  rejections  in  manv 
cases  running  over  50  per  cent. 

ThrouRh  the  application  of  electric  heat  most  of  the 
uncontrollable  variables  entering  into  japanning,  work 
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have  been  practically  eliminated.  Definite  results  can  be 
secured  and  if  one  batch  of  work  is  satisfactory,  others 
following  under  similar  condition  will  be  finished  satis- 
factorily. 

Electric  heating  units  because  of  their  portability  can 
be  located  in  such  places  as  to  insure  the  best  tempera- 
ture distribution.  Since  the  control  of  the  current  and, 
therefore,  the  temperature,  is  simple,  the  variables  of 
the  human  element  are  reduced. 

Major  Hirshfeld,  formerly  of  the  Detroit  Edison  Co., 
says  the  japanning  in  one  large  plant  has  been  reduced 
to  what  is  practically  an  absolute  basis.  In  this  plant 
automatic  control  is  used  throughout,  one  individual  lo- 
cated in  front  of  an  instrument  board  a  distance  from 
the  ovens,  having  general  supervision  and  being  respon- 
sible for  the  process  and  results. 

The  time  for  baking  electrically  is  one-half  or  less 
than  with  gas  heat,  since  a  higher  temperature  can  be 
maintained. 

Why  Electric  Heat  Bakes  Faster 

In  a  direct-fired  gas  oven  the  heat  is  transferred  to  the 
work  through  convection — that  is,  it  is  carried  to  it  by 
the  hot  gases.  In  an  electrically  heated  oven  some  heat 
is  brought  to  the  work  in  this  way  and  the  balance  by 
radiation  which  probably  penetrates  more  and  accounts 
for  the  more  rapid  setting  of  the  coat  of  japan  under  the 
surface. 

Heat  that  is  obtained  in  the  usual  way  from  fuel  re- 
quires a  combustion  process  with  the  oxygen  of  the  air. 
Complete  combustion  is  almost  impossible,  since  the  mix- 
ture of  the  fuel  and  air  varies  and  cannot  be  controlled 
with  great  accuracy.  So  much  more  fuel  and  heat  are 
required  to  do  a  given  amount  of  work  because  so  much 
heat  is  discharged  into  the  atmosphere  and  so  much  of 
the  fuel  is  not  converted  by  mixture  with  oxygen  into 
heat. 

The  application  of  electric  heat  to  ovens  depends  upon 
local  conditions.  In  some  ovens  it  may  be  necessary  or 
sufficient  to  install  the  heaters  along  the  side  walls,  while 
in  other  cases  it  may  be  necessary  to  supplement  the 
heaters  on  the  side  wall  with  one  or  more  rows  down  the 
center  of  the  oven. 

The  number  of  heaters  for  any  given  installation  de- 
pends upon  the  weight  of  material  baked,  maximum  tem- 
l)erature  required,  time  rc(]uircd  in  which  to  reach  maxi- 
mum temperature,  ventilation  or  changes  of  air  per  hour, 
location  of  heaters,  and  oven  construction. 

In  the  majority  of  enameling  oven  installations  the 
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inaxinnmi  tciniieratr.rc  will  be  from  400  to  450  degrees 
l-"ahrenheit,  which  will  be  reached  in  from  one-half  to 
one  hour's  time.  The  ventilation  or  changes  of  air  per 
hour  will  depend  upon  a  number  of  variables,  such  as 
kind  of  enamel  used,  speed  of  baking,  maximum  temper- 
atures, and  oven  construction.  This  will  vary  through  a 
range  of  from  10  to  20  complete  changes  of  air  per  hour. 

In  many  cases,  due  to  interference  of  trucks,  convey- 
ors or  work,  the  heaters  may  extend  only  a  definite  dis- 
tance above  the  floor  line,  in  which  case  it  is  necessary  to 
place  part  of  the  heaters  elsewhere  to  get  sufficient  heat 
in  the  oven. 

The  heating  element  of  the  Westinghouse  oven  heaters 
(Figure  i)  consists  of  a  resistor  ribbon  wound  on  a 
number  of  fire  clay  bushings  assembled  on  two  steel  tie 
rods,  between  two  pressed  steel  end-plates.  The  ends 
of  the  ribbon  are  secured  to  forged  steel  terminals  which 
are  clamped  to  the  steel  tie  rods,  the  rods  therefore  be- 
coming the  terminals  for  the  heaters.  These  rods  are 
insulated  from  the  end  frames  where  they  pass  through, 
and  the  ends  are  threaded  for  bolting  on  the  connectors. 

The  heaters  are  normally  rated  at  2.5  kilowatts,  120 
volts.  Any  number  of  these  heaters  may  be  installed  in 
an  oven,  and  connected  to  any  single  phase,  or  poly- 
phase, alternating  current,  or  a  direct  current  no,  220 
or  440  volt  power  circuit  that  may  be  available.  On 
220-volt  service,  two  heaters  are  connected  in  series. 
Where  three-phase  power  circuits  are  used,  the  heaters 
are  connected  in  what  is  known  as  three-phase  delta. 

Another  type  of  oven  heater  is  shown  in  Figure  2,  and 
an  installation  of  heaters  in  a  furnace  in  Figure  3. 
Overcoming  Old  Ide.as 

Tapanners  have  heretofore  accepted  as  inevitable  a 
higher  temperature  near  the  back  of  the  ordinary  kiln 
or  box-type  oven  than  that  prevailing  near  the  door ;  the\' 
have  also  accepted  as  inevitable  a  higher  temperature 
near  the  ceiling  than  near  the  floor.  With  electric  heat- 
ing units  of  the  projier  sort,  it  is  just  as  easy  to  hang 
heaters  on  the  doors  as  it  is  on  the  stationary  walls,  antl 
it  is  equally  easy  to  place  them  on  the  floor.  This  makes 
it  possible  to  obtain  a  practically  uniform  temperature 
distribution  throughout  the  entire  oven,  and  this  leads 
to  high  ciuality,  and  high  speed.  In  the  long,  continuous 
type  of  oven  so  arranged  that  the  work  is  carried  through 
on  a  conveyor,  there  is  some  combination  of  temper- 
atures along  the  run  of  such  an  oven  that  will  give  the 
best  work  'in  the  shortest  time  and  the  flexibility  of  the 
electric  heating  units  adapts  them  ideally  to  the  determi- 
nation and  the  maintenance  of  such  combinations. 

The  work  processed  in  an  electrically  heated  oven  is 
heated  largely  by  energy  radiated  from  the  hot  metal  of 
the  heating  units  and  only  to  a  slight  extent  by  convec- 
tion currents.  Microscopic  examination  has  shown  that 
both  quality  and  speed  improve  as  the  proportion  of  heat 
transferred  by  radiation  increased,  and  an  oven  in  which 
heat  transfer  by  convection  could  be.entirel\  eliminated 
should  give  maximum  quality  and  speed. 

In  japanning  and  enameling  ovens  heat  must  be  sup- 
plied for  the  following  chief  purposes : 

1 .  Raising  the  temperature  of  the  work. 

2.  Raising  temperature  of  parts  used  for  supporting 
or  carrying  the  work. 

3 .  Raising  the  temperatue  of  the  ventilating  air. 

4.  Supplying  the  loss  which  occurs  from  the  external 
surfaces  of  the  oven,  known  as  radiation  losses. 

5.  In  case  of  intermittent  operation,  such  as  a  kiln 
type  oven  or  the  semi-continuous  conveyor  type 
oven,  raising  the  temperature  of  oven  walls  and 
heating  equipment. 

The  material  is  usually  at  room  temperature  which  is 
approximately  70  degrees   Fahrenheit.     This   must   be 


FIG.    I.    WESTINGHOUSE  TYPE  C  OVEN   HE.\TER  UNIT 

heated  from  room  temperature  to  the  maximum  tem- 
perature desired.  After  the  work  has  reached  its  maxi- 
mum temperature,  no 'additional  heat  is  absorbed  by  it 
regardless  of  the  length  of  time  it  may  be  held  at  that 
temperature,  as  a  certain  definite  amount  of  heat  is  re- 
quired for  raising  the  temperature  of  a  given  substance 
through  a  given  range  in  temperature,  irrespective  of  the 
length  of  time  consumed  in  heating.  However,  if  the 
heating  is  accomplished  in  one  hour  a  certain  amount  of 


FIG.  2.    CUTLER-HAMMER  RIBBON  TYPE  GRID  JAP.\NNING  OVEN  HEATER 

current  demand  will  be  required,  but  if  the  heating  is 
accomplished  in  one-half  the  time,  double  the  amount  of 
current  expressed  in  kilowatts  will  be  required  with 
exactly  the  same  kilowatt  hour  consumption.  The  total 
weight  in  pounds  of  metal  or  work  heated  multiplied  by 
the  degrees  rise  in  temperature  or  the  difterence  between 
the  initial  and  maximum  temperature,  multiplied  by  the 
specific  heat  of  the  metal  gives  the  power  required  in 
B.t.u.'s.  The  specific  heat  of  iron,  which  is  the  heat  in 
E.t.u.'s  required  for  raising  one  pound  of  substance  I 
degree  Fahrenheit  is  0.125. 
For  example: 

Weight  of  work  baked  per  hour,  3,000  pounds. 
Initial  temperature,  70  degrees  F. 
Final  temperature,  450  degrees  F. 
Length  of  bake,  i  hour. 

3000  X  (450 —  70)  X  0.125  =  142,600  B.t.u. 
142,600 

=  4 1. 8  kw.  hours. 

3412 
The  item  of  raising  the  temperature  of  the  parts  used 
for  supporting  or  carrying  the  material  to  be  baked  can- 
not be  neglected  as  quite  often  the  conveyor  or  support- 
ing racks  or  trucks  will  weigh  as  much  as  the  work  it- 
self. However,  the  conveyor  or  trucks  may  be  at  some 
higher  temperature  if  the  conveyor  or  trucks  re-enter 
the  oven  before  they  have  time  to  cool  oflf  to  room  tem- 
perature. As  in  the  case  of  the  work  entering  the  oven, 
it  is  important  to  know  the  initial  and  the  final  temper- 
ature ef  the  conveyor  or  supporting  racks  or  truck. 


December,  1918 


EI^KCTKIC  HEAT  I'Oll  DRYING  AND  BAKING 


491 


TRfCK-I.OADEn     FXAMEMXG     nVEX 


For  example- 
Weight  of  movable  truck  or  conveyor  entering  the 
oven  per  hour,  1,500  pounds. 

Initial  temperature,  150  degrees  F. 
Final  temperature,  450  degrees  F. 

1500  X  (450—  150)  X  0.125  =  56,250  B.t.u. 
56250 

=    16.5  k\v.  hours. 

3412 

Heating  Air  Necess-\ev  for  \'entil.\tion 

\'entilation    being    necessary    for    certain    kinds    of 
baking,  it  is  important  to  consider  the  power  needed. 
The  amount  of  power  required   for  heating  the  air 


■■PP^'?!!':         used   in  tlie  ventilation  of  the  oven 
depends    upon    the    initial    and  final 
temperature  of   the  air,  the  pounds 
rt[  if  ,  of  air  entering,  and  its  specific  heat. 

u^  f  Since  the  ventilating  air  is  obtained 

from  the  enameling  room,  the  initial 
temperature  is  assumed  at  70  de- 
grees. The  final  temperature  will 
be  that  of  the  air  leaving  the  oven. 
In  the  case  of  the  kiln  type  oven  or 
semi-continuous  conveyor  oven,  the 
air  is  withdrawn  at  the  maximum 
oven  temperature,  but  with  a  con- 
tinuous conveyor  type  oven  where 
the  incoming  work  is  bathed  by  the 
outgoing  air,  the  temperature  of  this 
ventilating  air  at  the  exhaust  point 
may  be  considerably  below  the  ma.x- 
imum  over  temperature.  A  kiln  type 
of  oven  is  shown  in  Figure  4. 

The  total  cjuantity  in  cubic  feet  of 
air  supplied  per  hour,  multiplied  by 
the  temperature  rise  in  degrees  Fahr- 
enheit, multiplied  by  the  specific 
heat  of  air,  divided  by  the  cubic  feet 
of  air  per  pound,  will  give  the  heat 
required  in  B.t.u.'s  for  ventilating 
purposes.  The  specific  heat  of  air 
at  450  degrees  Fahrenheit  is  0.245.  -"^t  450  degrees 
Fahrenheit  there  aie  22.9  cubic  feet  of  air  per  pound. 
The  following  example  as  given  by  Mr.  Wirt  Scott 
of  the  Westinghouse  Company  serves  to  illustrate  the 
working  out  of  a  concrete  heating  problem.  Assume  that 
10,000  pounds  of  sheet  metal  are  to  be  enameled  per 
hour,  at  a  maximum  temperature  of  450  degrees  Fahren- 
heit, entering  the  oven  at  70  degrees  and  leaving  at  300 
degrees.  The  oven  is  of  the  continuous  type,  the  work 
being  hung  on  the  conveyor,  dipped  automatically  while 
traveling,  drained,  and  conveyed  continuously  through 
the  oven.  The  oven  is  in  the  form  of  a  room  similar  to 
that  shown  in  Figure  5,  27  feet  wide,  54  feet  long  and 
8  feet  6  inches  high,  with  insulated  walls  consisting  of 
four  inches  of  high-grade  insulating  material.  The  con- 
veyor travels  at  a  speed  of  six  feet  per  minule  and 
weighs  12  pounds  per  foot,  giving  a  total  weight  of  4,320 
pounds  per  hour.  It  will  enter  the  oven  at  about  150 
degrees  and  leave  at  450  degrees.  About  12,400  cubic 
feet  of  ventilating  air  are  used  per  hour,  with  a  temper- 
ature rise  of  380  degrees  Fahrenheit.  The  radiation  loss 
area  of  the  walls  is  4,293  square  feet,  having  a  surface 
temperature  of  100  degrees  Fahrenheit  and  a  radiation 
constant  of  0.6.     The  total  heat  requirements  per  hour 
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B.t.u. 

K.w.  hours 

Watts  per  unit 

Radiation 

225,400 

66.1 

15.4     per  square  foot 

Conveyor  racks 

162,000 

47-S 

IT        per  pound 

Sheet  metal  load 

287,500 

84.4 

8.44  per  pound 

Ventilation 

.^  1 4400 

151.0 

12.2     per  cubic  foot 

Total 

,189.300 

349-0 

FIG.    4.      PIPINCj     Hik     VENTII..\TING    THREE     KILN-TYPE    ENAMELING 
OVENS 


Absorption  by  the  walls  is  not  considered  in  a  continu- 
ous type  oven.  In  this  special  case,  156  heaters  with  a 
maximum  demand  of  360  kw.-hrs.  were  necessary.  This 
resulted  in  28.7  pounds  of  material  being  baked  per 
kw.-hr. 

In  large  plants  electric  current  is  purchased  or  gen- 
erated at  a  cost  of  two  cents  a  kw.  hr.  or  less. 

Types  of  Electrically  Heated  Ovens 

Ovens  are  divided  into  three  main  types: 
I .    Kiln  or  box  type 

(a)  Hand-loaded 

(b)  Truck-loaded. 
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2.  Semi-continuous  conveyor  type 

3 .  Continuous  conveyor  type 

In  the  first,  the  work  may  ije  carried  in  and  hung  on 
hooks  or  other  supports  by  hand,  or  the  work  may  be 
first  placed  on  trucks  and  the  entire  truck  pushed  into 
the  oven  and  left  there  during  the  bake.  The  latter  can 
be  quickly  removed  and  another  loaded  truck  placed  in 
the  oven.    See  Figures  6  to  lo  inclusive. 

The  semi-continuous  conveyor  type  oven  consists  of 
an  oven  having  doors  at  both  ends  with  an  overhead 
conveyor  running  directly  through  it.  This  is  usually  a 
continuous  chain  passing  through  the  oven  and  return- 
ing over  the  top.  A  batch  of  material  is  dipped  in  the 
enamel  and  hung  on  the  conveyor  to  drip  for  15  or  20 
minutes  and  then  carried  into  the  oven  by  the  conveyor. 
See  Figure  11. 

While  the  first  batch  is  being  baked,  the  second  is 
being  dipped  and  being  hung  on  the  conveyor.  As  soon 
as  the  first  batch  has  baked  the  conveyor  is  started  up, 
the  first  being  carried  out,  and  the  second  batch  into  the 
oven.  A  third  batch  is  then  dipped  and  hung  on  the 
conveyor,  while  the  second  batch  is  being  baked,  and  the 
first  batch  removed  from  the  conveyor.  This  operation 
is  repeated  indefinitely. 

A  continuous  conveyor-type  oven  consists  of  an  oven 
with  a  conveyor  running  through  it  which  operates  con- 
tinuously and  not  intermittently  as  in  the  case  of  the 
semi-continuous  oven.  The  work  is  hung  on  to  a  mov- 
ing conveyor  or  chain  and  carried  directly  into  the  oven. 
The  speed  of  the  chain,  the  length  of  travel  and  the  tem- 
perature of  the  oven  must  be  such, 
that  by  the  time  the  work  reaches 
the  exit,  the  enamel  has  been  thor- 
oughly baked.  Ovens  of  this  char- 
acter require  the  doors  to  be  open 
continuously.  In  order  to  prevent 
heat  losses  through  these  openmgs 
and  the  smoke  and  vapors  from  fill- 
ing the  enameling  room,  the  oven 
must  be  constructed  so  as  to  obtain 
an  air  seal  around  the  opening,  or 
an  exhaust  fan  connected  at  the 
proper  point  of  the  oven  to  secure 
an  air  balance,  and  at  the  same  time 
provide  ample  ventilation. 

The  hand-operated  kiln-type  oven 
is  the  most  inefficient  type  of  oven 
used.  Due  to  the  fact  that  the  work 
must  be  carried  in  by  hand,  the  oven 
cannot  be  at  a  very  high  tempera- 
ture during  the  loading  period. 
Also,  after  the  baking  has  been  com- 
pleted the  oven  doors  must  be 
■opened  and  the  oven  allowed  to  cool  down  to  about  150 
degrees  F.  before  the  workmen  can  enter  the  oven  for 
removing  the  work.  Before  the  oven  can  then  be  loaded, 
ready  to  be  put  into  operation  again,  the  temperature  is 
•down  to  that  of  the  room.  This  means  that  in  almost 
€very  case  this  type  of  oven  must  be  heated  from  approx- 
imately room  temperature  up  to  maximum  baking  tem- 
perature for  every  bake  that  is  obtained. 

With  the  truck  operated  kiln-type  oven,  the  doors  may 
be  open  a  much  shorter  period  than  where  ovens  are 
hand-operated,  from  5  to  10  minutes  being  ample  time 
after  the  doors  have  been  open  for  removing  the  trucks 
and  running  other  trucks  into  the  oven. 

The  semi-continuous-conveyor  oven  is  about  as  effi- 
cient as  the  truck-o])erated  oven  because,  as  the  work 
progresses  through  the  oven,  both  ends  of  the  oven  must 
be  laid  wide  open  when  loading,  w-ith  the  consequent 
result  of  a  large  cooling  effect.  Ovens  of  this  type  will 
drop  from  450  degrees  to  250  degrees  while  this  change 
is  being  made.    The  total  weight  of  the  conveyor  in  pro- 


portion to  the  amount  of  work  entering  the  oven  per 
bake  is  probably  not  so  great  with  this  type  of  oven  as  in 
the  case  of  the  truck-operated  oven,  hence  the  efficiency 
of  operation  is  improved  in  this  particular.    The  overall 


DIAGR.AM  OF  CONTINUOUS  TYPE  OVEN 


cfliciency,  however,  is  approximately  the   same  as  the 
truck-operated  oven. 

The  continuous  conveyor-type  oven  is  the  most  effi- 
cient type  of  oven,  it  operates  continuously  at  one  tem- 


KILN   TYPE  J.APANNING  OVENS   WITH   CUTLES-HAMMER  AUTOM.\TIC  TEMPER.ATURE 
CONTROL   PANEL  IN   FOREGROUND 


perature  and  requires  a  minimum  of  ventilation  and  a 
conveyor  of  minimum  weight.  The  net  result  of  this  is 
that  the  latest  designs  of  continuous  conveyor-type  ovens 
have  an  efficiency  in  excess  of  double  the  amoimt  ob- 
tained by  the  best  semi-continuous  conveyor-type  oven. 

The  efficiency  of  the  above  types  of  ovens,  expressed 
in  pounds  of  work  or  finished  product,  per  kilowatt  hour 
consumption  for  ovens  of  the  latest  of  each  of  the  re- 
spective types,  having  the  highest  grade  insulation, 
proper  ventilation  and  intelligent  operation  of  the  oven 
given  by  the  Westinghouse  Company  is : 

Kiln-type  oven,  hand  operated — 6  to  8  pounds  of  work 
per  kilowatt  hour. 

Kiln-type  oven,  truck-operated — 10  to  12  pounds  of 
work  per  kilowatt  hour. 

Semi-continuous,  conveyor-type  oven — 10  to  12 
pounds  of  work  per  kilowatt  hour. 

Continuous  conveyor-type  oven — 25  to  30  povmds  of 
work  per  kilowatt  hour. 
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FIG.     -.      KILN     T\PE     JXPi^NMNC      ()\  I  N — \l  TOM -VTIC     TEMPERATURE 

CONTROL  PANEL   MOUNTED  ON   FRAME  OUTSIDE  OF  OVEN 

Cutler-Hammer   grid   resistors  on   floor   at   each   side   of   oven. 

St.\.\d.-\rdizing  Japanning  Operations 

Since  the  principles  of  scientilic  management  have 
been  adopted  so  generally  and  with  much  success,  the 
standardizing  of  japanning,  enameling  or  drying  opera- 


FIG.  S.     KILN   TYPE  ENAMELING  OVEN   WITH    WESTINGHOUSE   HEATER 

ON   EACH    WALL   AND   IN    CENTER 

(Parts  to  he  enameled  are  carried  in  on  rollers.) 

tions  is  receiving  greater  attention  tlian  has  ever  been 
given  them.  Particularly  in  quantity  production  can 
great  economy  result  when  the  one  best  way  to  perform 
an  operation  or  process  can  be  discovered  and  stand- 
ardized so  that  henceforth  this  work  is  carried  on  in  a 
similar  continuous  manner. 

Such  scientific  standardization  is  well  excmpiilicd  in 


the  use  of  the  continuous  conveyor-type  oven.  In  the 
hand-loaded  kiln  type  oven  the  work  after  being  dipped 
is  hung  up  on  racks  or  supports  and  then  after  the  oven 
is  loaded,  current  is  turned  on  and  later  the  reverse  of 
this  operation  takes  place.  A  large  amount  of  heat  is 
wasted  in  heating  up  the  oven  after  each  batch  and 
manual  handling  of  material  is  costly  and  consumes 
much  time. 

With  the  continuous  process  which  is  the  one  dictated 
by  scientific  management,  mechanical  devices  are  used  to 
the  greatest  extent — not  only  freeing  labor  for  other 
work  but  thereby  eliminating  a  source  of  error  and  in- 
efficiency. The  work  is  dipped  all  at  once,  carried  to  and 
through  the  oven  and  then  to  a  point  where  the  next 
operation  is  to  be  performed. 

With  this  method  all  movements  and  processes  may  be 
definitely  set  and  then  duplicated  in  exactly  the  same 
manner  over  and  over  again.  If  desired  the  oven  may 
be  so  planned  and  constructed  that  the  work  is  passed 
through  zones  of  properly  graduated  and  properly  main- 
tained temperatures  so  that  it  may  be  treated  and  cooled 
exactly  in  ways  found  to  be  best  by  experiment. 

The  ventilation  of  the  continuous  conveyor-type  oven 
can  be  controlled  much  better  because  the  openings  are 
sealed,  and  there  is  no  intermittent  throwing  open  of  the 
oven  with  the  resultant  cooling  off. 

At  the  National  Screw  and  Tack  Company's  plant  at 
Cleveland  gas  shortage  made  necessary  the  use  of  elec- 
tricity for  heating  its  drying  ovens  and  resulted  in  in- 
creased production  and  lowered  unit  costs.  The  ovens 
are  now  heated  to  400  degrees  Fahrenheit  in  one-tenth 
the  time  required  under  old  conditions,  due  to  electric 
heat  and  some  re-arrangement.  Rods  that  used  to  be 
kept  in  ovens  75  to  90  minutes,  are  now  finished  in  20 
minutes  or  less.  The  daily  output  was  about  18  tons, 
and  now  it  averages  55  tons. 

In  another  factory  an  operation  was  carried  on  which 
included,  first,  the  placing  of  pieces  on  a  rod,  which  was 
then  carried  by  two  men  into  an  oven  where  it  was  hung 
up.  In  each  bake  an  average  of  35  of  these  rods  had  to 
be  loaded  and  carried  into  the  oven.  They  were  then 
pre-heated  for  one  to  one  and  one-half  hours.  After  the 
pre-heat,  they  were  carried  out  and  dipped  and  then  hung 
up  to  permit  the  superfluous  liquid  to  drip  off,  after 
which  they  were  carried  back  into  the  oven  and  baked 
for  twelve  hours. 

This  method  had  been  practiced  for  years  in  that  in- 
dustry and  was  commonly  used.  Xo  electrify  this  pro- 
cess it  was  necessary  to  change  the  cycle  of  operation, 
and  eliminate  a  great  deal  of  the  heat  loss  due  to  the 
opening  and  closing  of  the  oven  as  well  as  the  cooling  off 
of  the  material  after  each  step. 

To  accomplish  this,  a  continuous  conveyor-type  oven 
was  installed,  the  operation  of  which  requires  the  labor 
of  only  a  man  or  boy  to  place  the  material  on  a  chain 
conveyor  and  another  to  take  the  finished  product  from 
the  conveyor  as  it  conies  from  the  oven.  All  of  the 
former  operations  are  accomplished  in  the  travel  of  the 
conveyor. 

The  saving  in  labor  through  the  installation  of  this 
oven  was  sufficient  in  itself  to  pay  for  its  cost  in  approx- 
imately seven  months.  In  addition  to  this  an  uniform 
product  is  turned  out ;  the  saving  in  floor  space  is  ap- 
proximately J^  per  cent. ;  there  are  no  culls ;  the  tem- 
perature is  held  constant  automatically,  preventing  over 
or  under  baking,  and  shop  conditions  are  improved. 

This  case  is  one  of  a  great  many  reported  by  the 
Industrial  Heating  Committee  of  the  N.  E.  L.  A.  which 
necessitated  the  changing  of  a  cycle  of  operation  and 
which  often  meets  with  some  opposition  from  those 
schooled  in  a  particular  method. 
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Electrically  Heated  Core  Ovens  for  Foundries 
At  the  National  Metal  Congress  and  Foundrymen's 
Exhibition  held  in  Milwaukee  during  the  second  week 
of  October,  1918,  the  Young  Brothers  representative 
noted  a  distinctly  new  and  progressive  attitude  on  the 
part  of  the  foundrymen  in  respect  to  electric  core  ovens. 
Electric  heat  is  eminently  adapted  for  core  drying  be- 
cause of  the  thoroughness  of  the  drying  action  of  the 
radiating  heat.  The  cores  are  baked  more  rapidly  and 
as  a  result  of  any  efficiency  plan  depending  on  stand- 
ardizing a  process  through  accurate  control  of  factors, 
the  production  is  increased,  the  product  bettered,  and 
possibility  of  imperfectly  baked  cores  eliminated. 
Enough  installations  have  been  made  to  show  that  the 
results  are  as  satisfying  as  has  been  effected  in  the 
japanning  and  enameling  field.  The  ovens  are  similar 
and  the  sizes  and  arrangement  of  racks  depend  upon 
the  size  of  cores  to  be  baked. 

.Sherardizinc,  Ovens 
In  the  process  of  sherardizing,  which  is  a  means  of 
rust-proofing,  the  electrically  heated  oven  has  now  been 
found  extremely  superior.  This  process  consists  of 
treating  the  metal  article  in  zinc  dust  in  such  a  way  that 
the  entire  exposed  surface  is  impregnated.  The  dust 
used  consists  of  metallic  zinc  with  zinc  oxide  which  can 
best  be  uniformly  handled  by  keeping  the  temperature  of 
the  oven  constant. 

About  10  years  ago  sherardized  metal  molding  was  put 
on  the  market  in  competition  with  the  usual  enamel  cov- 
ered conduit  used  in  electrical  construction  work.  Since 
then  sherardizing  has  been  extended  to  the  coating  of 
many  iron  and  steel  products,  as  well  as  being  applied 
to  brass  to  produce  a  finish  resembling  nickel  plate. 

In  the  report  recently  made  by  the  engineering  de- 
partment of  the  Society  for  Electrical  Development, 
they  cite  as  an  example  of  saving  of  sherardized  prod- 
ucts the  case  of  an  automobile  manufacturer  changing 
over  from  brass  hub  caps  to  sherardized  steel  caps. 
Brass  caps  running  four  to  the  pound  at  34  cents  a 
pound  would  cost  20  cents  more  per  set  of  four  than  the 
steel  sherardized  caps.  On  a  production  of  25.000  caps 
there  would  be  a  saving  of  $5,000  which  could  be  in- 
creased by  substituting  sherardized  steel  for  other  brass 
or  nickel  plated  parts. 

The  ovens  used  for  the  sherardizing  process  are  of  the 
rotary  type  and  the  electric  units  used  permit  of  con- 
trolling the  temperature  so  that  the  surfaces  of  the  ar- 
ticles reach  and  maintain  the  condition  most  suitable 
for  the  best  sherardizing.  The  oven  is  revolved  by  a 
motor  and  the  zinc  dust  is  thus  brought  in  constant  and 
intimate  contact  with  the  articles  or  material. 

The  heating  elements  are  inbedded  in  the  sides  of  the 
drums  and  current  led  to  them  through  collector  rings 
mounted  on  the  shaft.  This  is  done  because  the  oven  is 
rotated  during  operation. 

The  temperature  of  a  sherardizing  oven  is  consider- 
ably higher  than  that  of  an  enameling  oven,  the  "high" 
heat  at  the  start  being  over  700  degrees  Fahrenheit.  This 
"high"  heat  is  held  until  the  metal  is  in  a  condition  to 
absorb  the  zinc  dust  (in  which  it  is  packed).  "Low"  heat 
is  then  thrown  on  for  two  to  three  hours  to  give  time 
for  thorough  depositing  and  then  the  current  is  thrown 
ofl".  When  the  temperature  of  the  oven  drops  to  about 
350  degrees  Fahrenheit  the  door  may  be  opened  and  the 
material  removed. 

Gun  Shrinking  Ovens 

In  the  gun  treating  ovens  as  now  used  in  ordnance 
plants  temperatures  ranging  from  700  to  1,000  degrees 
Fahrenheit  are  employed.     These  ovens  are  used   for 


FIG.  9.     IN   THIS    SMALL   KILX   TYPE  OVEN   THE  HEATER  UNITS   WITH 

SCREEN    PROTECTION    ARE    MOUNTED    ON    SIDE    WALLS    ONLY 

Ventilation   at  side   of   rear   end  of  floor. 

shrinking  gun  jackets  in  place,  being  from  15  to  75  feet 
long  and  cylindrical  in  shape.  Heat  other  than  electric 
heat  could  not  be  applied  very  easily,  and  by  proper 
placing  of  the  electric  heater  units  the  necessary  uni- 
form distribution  of  heat  is  secured. 


FIG.     10.      TWC 


Control     of     th( 


SMALL     SIZK     KILN     TYPE     OVENS     FOR     SMALL     PARTS 
WHICH    ARE   LO.\DED   BY    HAND 

current     is     obtained    through    the     small     push    button 
station. 


Miscellaneous  Application 

Shelf  heaters  form  a  means  of  applying  electric  heat 
to  ovens  already  built  or  in  use,  such  as  are  not  intended 
for  high  temperature  work,  as  the  current  consumption 
is  not  sufficient  to  give  extremely  high  temperatures. 
They  are  suitable  for  a  great  variety  of  purposes,  such 
as :    Laboratory   closets,   lacquering  ovens,   evaporating 
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and  drying  closets,  plate  warmers,  etc.  More  than  one 
shelf  may  be  used  when  there  is  sufficient  height  and  a 
single  shelf  does  not  give  a  sufficiently  high  temperature. 

Perforated  shelves  may  be  made  up  with  space  heater 
units  placed  below  and  this  arrangement  is  used  for 
many  odd  purposes  such  as  keeping  oil  and  grease  in 
quickly  usable  form  in  garages,  factories,  etc. 

High  temperature  metal  furnaces  will  be  discussed  in 
the  final  installment  of  this  series. 


Suggestion  Sln.nol 


llio  Designer 


iU  Dona].:l  A.  (.(..uu 


N  hundreds  of  smaller  shops  there  is  some  one  man 
who  combines  the  duties  of  several  positions  in 
his  daily  work.  Such  men  are  fully  occupied  every 
minute — mind  and  body — and  when  the  task  includes 
designing  and  planning,  it  is  but  natural  that  a  wealth 
of  ideas  is  lacking.  The  temporary  designer  finds  his 
abilities  somewhat  rusty,  and  his  mind  does  not  keep  in 
"live  storage"  the  variety  and  range  of  things  mechani- 
cal that  are  the  everyday  tools  of  his  specialist  brother. 
The  plant  over  which  he  presides  does  some  manufac- 
turing, takes  in  repair  work,  special  machinery  is  built, 
experimental  and  development  work  is  solicited,  jobs 
are  taken  on  contract.  To  have  in  compact  form  pro- 
cesses and  mechanisms — simple  and  well  known  but 
easily  forgotten — one  of  these  men  drew  up  the  list 
given  below.  A  glance  over  it  takes  but  a  moment  and 
usually  reveals  the  very  item  that  is  needed  but  which 
other  matters  have  driven  from  the  memory.  The  list 
is  a  parallel  to  the  list  of  adjectives  that  the  "sob" 
writers  are  reputed  to  keep  in  a  handy  pigeon  hole  of 
their  desks. 

Castings:  Iron,  steel,  semi-steel,  brass,  bronze,  alumi- 
num, malleable  iron,  die  castings. 

Forgings :  Hand  and  power,  drop,  hammer,  forging 
machine,  swaging,  cold  and  hot,  extrustion. 


Bar  stock:  Cold  drawn  and  rolled,  machinery  steel, 
carbon  steel,  alloy  steel,  brass,  wrought  iron. 

Press  work :  Stamping,  drawing,  coining,  forming, 
pressed  steel,  sub  press. 

Odd  materials :  Leather,  bakelite,  mica,  paper,  raw- 
hide, fiber,  rubber,  glass,  wood,  bone,  asbestos,  cement, 
lead. 

Coatings :  Paint,  tin,  galvanize,  japan  and  enamel — air 
dry  and  bake — varnish,  lacquer,  coloring — brush,  spray, 
dip. 

Transmission  of  power:  Belt,  shaft,  gears,  chain,  elec- 
tric. 

Gears :  Spur,  bevel,  spiral,  crown,  internal,  worm, 
elliptical. 

Chain:  Open  and  stud  link,  roller,  block,  link  belt, 
silent. 

Sources  of  power:  Steam,  electricity,  gas  and  oil  en- 
gine, water. 

Mechanical  movements  :  Crank,  eccentric,  cams,  planer 
reverse  motion,  intermittent  gears,  frictions,  screw,  lever, 
wedge. 

Speed  changes :  Step  cone  pulley,  plain  cones,  electric 
motor,  gears,  frictions. 

Feeding:  By  hand,  semi-automatic,  automatic,  chute, 
hopper,  chain. 

Quick  return :  Cam,  weight,  spring,  \\'hitworth,  gear 
or  belt  shift. 

Pressure:  Screw,  weight,  lever,  spring,  wedge,  hy- 
draulic, pneumatic. 

Springs :  Coil,  flat,  taper  leaf,  spring  pack. 

Welding:  Forge,  electric,  oxy-acetylene,  thermit. 

Assembling:  Bolt,  rivet,  screw,  weld  spin,  solder. 
braze. 

Heating:  Coal,  gas,  electricity,  oil,  steam. 

Methods  of  manufacturing:  Assemble  commercial 
stock  parts,  special  machinen,-,  screw  machine  work,  spe- 
cial tools  and  fixtures  on  standard  machine  tools. 

Jig  and  experimental  work :  ]\Like  the  work  the  mov- 
ing piece,  make  the  fixture  or  machine  the  moving  piece, 
try  the  piece  in  every  other  position,  reverse  the  entire 
motion  or  cycle  or  order  of  operations,  try  wet  and  dry, 
use  suction  or  air  blast,  for  holding  use  mechanical,  mag- 
netic, electric,  pneumatic,  or  hydraulic  means,  arrange 
fixtures  to  hold  several  pieces  at  once. 


Value  of  Employment  Department 

^HE  economy  of  installing  employment  departments 
is  already  apparent.  The  Dennison  Manufacturing 
Company  found  that,  during  the  first  two  years  of  their 
employment  department,  a  reduced  turnover  had  netted 
them  a  saving  of  $25,000,  charging  $50  to  the  cost  of 
replacing  each  experienced  hand.  The  Curtis  Publish- 
ing Company  estimated  that,  in  one  year  after  the  in- 
troduction of  a  centralized  employment  bureau,  there 
had  been  a  saving  of  $90  per  person  "landed  on  the 
books"  because  the  applicant  accepted  was  almost  sure 
to  "make  good."  In  19 14,  the  Ford  Motor  Company 
introduced  the  centralized  emplo\'ment  bureau.  The 
policy  of  the  bureau  is  to  transfer  a  man  as  many  as 
6  or  8  times  until  a  place  is  found  where  he  can  do  the 
work  and  earn  his  $5  a  day.  This  policy  reduced  the 
discharges  from  8,390  in  1913  to  27  in  1915. 

The  II.n\es  Manufacturing  Company  of  Detroit,  cut 
their  turnover  in  two  in  the  first  year  of  the  operation 
of  an  employment  bureau  and  in  the  next  four  months 
the  turnover  was  more  than  cut  in  two  again.  More 
significant  even  is  the  fact  that  this  reduction  was  ac- 
companied by  a  30  per  cent,  increa.se  in  output  per  man. 
— Hiring  and  Firing — a  bulletin  issued  by  Metropolitan 
Life  Insurance  Co.,  New  York. 
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Six  of  the  laws  of  production  control  arc  recognized 
and  followed  in  explaining  methods  for  graphically 
controlling  materials  and  operations.  They  are:  Scope 
of  control;  draw  versus  push;  requirements,  impor- 
tance and  availability ;  operations;  materials.  Fourteen 
illustrations  from  Mr.  Knoeppel's  practice  sboiv  typical 
graphs  for  these  control  processes. 

Mr.  C.  E.  Knoeppel,  founder  and  president  of  the 
firm  of  C.  E.  Knoeppel  &  Co.,  Inc.,  consultifig  engi- 
neers, scr-L'ed   through   the  shop  as   moldcr,  draftsman 

^^IIJEY  there!  Where  are  you  going?  Can't  you 
J~i  see  that  stop  sign  facing  you?  Back  up  and 
keep  your  eyes  open." 

With  these  words  to  a  careless  autoist,  one  of  the 
efficient  New  York  traffic  officers  went  about  his  busi- 
ness "controlling"  the  endless  procession  of  automobiles 
that  is  in  daily  evidence  on  the  principal  New  York 
streets. 

Imagine,  you  readers  who  have  been  to  New  York, 
what  would  happen  daily  at  Fifth  Avenue  and  42nd 
Street,  if  there  were  no  traffic  cops  in  evidence.  Pro- 
gress of  automobiles  would  be  much  slower,  congestion 
infinitely  greater,  accidents  would  be  a  common  sight 
and  the  poor  pedestrian  would  have  a  sorry  time  of  it 
trying  to  dart  in  and  out  of  traffic  to  cross  the  street. 

The  traffic  cop  in  any  city  is  the  best  personification 
of  Graphic  Control  that  I  know  of. 

Now  imagine  a  factory  where  material  is  allowed  to 
flow  at  will,  where  there  are  no  "stop"  and  "go"  signs, 
where  no  one  in  particular  is  in  charge  of  controlling 
the  movement  of  materials  and  you  have  much  the  same 
conditions — congestion  of  material,  slow  progress,  lost 
parts,  failure  to  maintain  schedules  and  the  like. 

If  it  is  necessary  to  control  the  movement  of  auto- 
mobiles, trucks,  street  cars  and  people  in  our  cities,  it 
is  just  as  necessary  to  control  the  movement  of  material 
in  our  factories,  as  there  is  a  deadly  parallel  between 
traffic  and  material  handling. 

Material  is,  of  course,  only  one  of  the  four  factors 
mentioned  in  the  previous  paper — material,  labor,  equip- 
ment and  operations.  Yet  it  is  the  writer's  firm  convic- 
tion that  the  first  step  in  efficiently  controlling  produc- 
tion is  the  proper  controlling  of  material.  Material  must 
be  purchased,  received,  stored  and  moved  before  it 
can  be  used.  Sometimes  it  is  necessaiy  to  go  back  days 
and  often  weeks  and  months,  from  the  time  material  is 
wanted,  in  the  process  of  ordering  material  to  be  ready 
for  the  delivery  of  finished  goods.  In  one  case  coming 
under  the  writer's  notice,  certain  parts  should  have  been 
ordered  six  months  before  they  were  ordered,  that  com- 
pletion might  be  as  per  schedule.  In  another  case  it  was 
found  in  manufacturing  a  machine  that  work  on  the 
smallest  part  as  against  that  on  the  largest  part,  varied 
as  180  to  I.  Imagine,  if  you  will,  starting  both  of  these 
parts  at  the  same  time. 

In  other  words,  given  equipment  on  which  to  work, 
having  labor  in  readiness  and  knowing  what  operations 
to  perform,  nothing  can  be  clone  without  material  on 
which  to  work,  the  moral  of  which  is — get  the  material 
and  control  it — as  the  first  step  in  controlling  production 
efficiency. 

In  the  second  paper  certain  laws  of  control  were  out- 


iiud  designer  in  the  plants  of  several  representative 
manufacturing  firms.  Later  he  became  an  expert  sys- 
tematizer.  After  specialising  on  analytical  work  in 
factory  management  he  was  in  the  employ  of  a  num- 
ber of  industrial  establishments,  and  was  associated 
ziilh  three  different  firms  of  industrial  engineers.  This 
experience  ultimately  led  to  the  founding  of  the  organ- 
ization of  general  consulting  and  management  engineers 
and  experts  of  tvhich  he  is  now  head  and  director  at 
loi   Pari:  Avenue,  New  York  City. 

lined.  .The  author's  idea  is  to  use  these  laws  in  pre- 
senting this  paper. 

As  you  will  remember  the  fourth  law  (requirements) 
outlined  the  necessity  of  knowing  what  should  be  made, 
sufficiently  in  advance  to  allow  time  to  plan  and  sched- 
ule. This  spells  some  form  of  ordering  from  the  Sales 
Division  to  the  Manufacturing  Division,  which  can  be 
taken  by  the  Control  Department  and  converted  into 
production  orders.  Order  forms  are  so  well  known  in 
industry  that  we  will  not  take  up  valuable  space  in  re- 
producing one.  Manufacturing  orders  may  contain  a 
number  of  different  items  but  production  orders  should 
be  written  for  one  item  only,  and  across  the  top  should 
be  a  I  to  31  scale,  to  be  used  as  a  date  follow  up  through 
the  use  of  colored  signals,  as  in  Figure  23  herewith. 

The  second  law  (scope  of  control)  should  also  be  ob- 
served if  we  are  to  control  production  comprehensively. 
Reference  to  Figure  3,  page  287  of  the  October  issue, 
second  paper,  shows  a  manufacturing  control  and  sched- 
ule covering  purchasing,  jigs,  machining,  sub-assembly 
and  erection  work  and  should  be  reviewed  in  connection 
with  this  discussion. 

Now  we  come  to  the  sixth  law  (importance  and  avail- 
ability). On  receipt  of  an  order,  we  arrange  to  split 
up  the  total  manufacture  into  a  series  of  assembly  units 
and  in  doing  so  we  recognize  the  third  law  (draw  versus 
push),  as  per  the  following: 

Assembly  Ax.\lysis 


Front  Axles 

Order 

13.805 

Wanted — 1000 

Date- 

10/5/15 

Part 

Draw- 

Num- 

Number 

Buy 

Name  of  Part 

Num- 

■     ing 

ber  of 

of 

or 

ber 

Number  pieces 

hours 

make 

I. 

Front  Axle  I  Beam 

304 

30056 

1000 

733—1 

M 

2. 

Front  Axle  Bushing 

131 

10772 

2000 

266—4 

M 

3- 

Front  Axle  Bushing 

132 

10773 

2000 

166—7 

M 

4. 

Steering  Knuckle,  R.  H. 

418 

10774 

1000 

350—2 

M 

5. 

Steering  Knuckle,  L.  H. 

419 

10775 

1000 

350—3 

M 

6. 

Steering  Knuckle  Pin 

137 

10778 

2000 

B 

7- 

Steering  Arm,  R.   H. 

135 

10776 

1000 

200—5 

M 

8. 

Steering  Arm,  L.  H. 

136 

10777 

1000 

200 — 6 

M 

9- 

Cross  Tube  Yoke 

139 

10780 

2000 

166—8 

M 

10. 

Cross  Tube 

305 

10783 

1000 

M 

II. 

Steering  Arm  Pin 

141 

1 078 1 

1000 

100—9 

.M 

12. 

Steering  Arm  Pin 

142 

10782 

1000 

66—10 

M 

13. 

Dust  Cap 

138 

10779 

2000 

B 

14- 
1=;. 

5^  X  1 1   Tubing 
Pine  for  Cross  Tube 

1000 
2000 

B 
B 

16. 

Castle  Nut  K'"— 20 

2000 

B 

I"- 

Castle  Nut  9/16"— 18 

2000 

B 

18. 

Grease  Cups  No.  000 

2000 

B 

19. 
20. 

21. 

3/32  X  I  Cotter  Pins 
^  X  i^  Cotter  Pine 
Yi  X  I   Pine 

2000 
2000 
2000 

B 
B 
B 

It  will  be  noted  that  the  parts  have  been  listed  in  order 
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of  their  importance  in  assembling,  but  that  while  the 
first  part  takes  the  longest  time  to  machine,  -the  third 


l|2|3|4 

5|sl7|8 

9|l0|ll|l£l3;:4|;5lie|l7|l3jl3  20|E122l23  24|25]2Si27ia5|2o;30j3l 
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REajJKrMEHT  Be  DELIVERIES  TO  STOCK       | 

K7 

STOCK 
REauiREtlENTS 

PROMISED 
DELIVERIES 

ACTUAL               1 
DELIVERIES           1 

DATE 

aUAKTm  QME  lO.UAHTin 

DATE 

quantitVtotalsI 

RAW    MATERIAL 

SMALL  TOOLS 

CASTINGS 

PATTERNS          1 

ALL  ON 
HAND? 

ALL  ON 
HAND? 

ALL  ON 
HAND' 

ALLON 
HAND? 

IF  NOT, 
WHEN? 

IF  NOT. 
WHEN? 

IF  NOT, 
WHEN? 

IF  NOT, 
WHEN? 

RECEIVED. 

RECEIVED. 

RECEIVED. 

RECEIVED. 

FROM  . 

FROM  . 

SISNED 

FKi.  J.V      PRiiinCTIOX  ORDER  M.\DE  OUT  BY  CONTROL  DEPARTMENT 

and  fourth  parts  take  the  second  longest  time  so  that 
from  the  standpoint  of  machining,  the  flow  is : 

Assembly  item  Machining  item 


PRODUCTION  ANALYSIS  RECORD  CHART.                                                              O^TE                 | 
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6 
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^ 

1 ^ 
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FIG.    24.      PRODUCTION    ANALYSIS    RECORD    CHART 

This  furnishes  a  guide  for  both  machining  and  assem- 
bly. In  purchasing,  a  different  sequence  may  be  neces- 
sary as  it  can  be  readily  seen  that  one  of  the  unimpor- 
tant parts  from  the  standpoint  of  both  machining  and 
assembly  may  take  the  longest  time  to  buy. 

The  assembly  analysis  outlined  the  nature  of  machin- 
ing sequence,  but  as  the  time  expressed  was  total  time. 


there   must   l)e   a   knowledge  of   operation   flow.     The 
"Production  Analysis  Record  Chart"  (Figure  24)  takes 
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FIG.    25.      SHEET  FOR   SPECIAL  WORK   SCHEDULE 

care  of  this  and  is  self-explanatory.  In  this  connection 
we  must  give  consideration  to  the  seventh  law  (oper- 
ations), as  we  could  not  work  up  the  flow  of  operations 
under  "Best  Flow  for  Successive  Operations"  (Figure 
24)  unless  we  knew  about  the  operations. 

In  working  up  this  data  a  "Special  Work  Schedule" 
(Figure  25  )  or  something  of  like  nature,  should  be  pro- 
vided, which  furnishes  a  basis  for  estimating  times, 
standardizing  operations  (tentatively)  and  determining 
standard  hourly  productions.  As  refinements  are  made, 
or  time  study  methods  inaugurated,  permanent  work 
schedules  can  take  the  place  of  the  special  schedules. 

The  Control  Department  has  received  orders  to  manu- 
facture and  converted  them  into  production  orders ; 
worked  up  a  manufacturing  schedule;  specified  flow  of 
parts  and  operations  according  to  importance  and  se- 
quence ;  standardized  or  estimated  operation  times  and 
is  now  in  a  position  to  control  intelligently  the  purchase 
and  movement  of  material,  which  brings  up  the  matter 
of  purchasing  and  stores. 

It  is  not  the  intention  of  this  series  to  go  into  details 
as  to  the  organization  of  a  purchasing  department  or  a 
stores  department.  An  idea  of  the  functions  of  botTi  is, 
however,  in  order  and  is  set  forth  as  follows : 

Purchasing  Dep.^rtment 

1.  In  purchasing,  the  following  should  be  considered: 

A.  Demand  for  the  particular  article. 

B.  Saving  by  purchasing  in  quantity. 

C.  .\mount  of  mone}-  tied  up  in  stock. 

D.  Time  required  to  get  and  use. 

E.  Possibility  of  change  in  the  design  depreciating 
the  value  of  the  article. 

2.  Requisitions  should  be  approved  by  some  respon- 
sible head  before  being  sent  to  purchasing  department. 

3.  Purchasing  department  should  maintain  an  up-to- 
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4.  No  order  should  be  placed  until  previous  price  has 

been  looked  up.  .         ,        ,     .      r.     „:„ 

=:  No  invoices  should  be  sent  into  the  plant.  Receiv- 
ing'reports  from  departments  (through  receiving  de- 
pa^'rtment)  should  be  checked  against  the  invoices. 

6.  Shippers  should  be  made  to  mark  plainly  all  con- 
signments with  order  number. 

7  The  purchasing  department  should  keep  after  all 
material  ordered  from  advices  received  from  the  Con- 
trol Department. 

8  The  purchasing  department  should  maintain  a 
record  of  spoiled  and  defective  material  received  ar- 
range for  its  return  by  giving  proper  notice  to  the  ship- 
ping department  and  charging  same  back  upon  shipment. 

9  No  material  should  be  issued  except  on  requisition 

10  The  purchasing  department  should  keep  careful 
records  as  to  shortages  and  see  to  it  that  credit  is  forth- 
coming or  the  amount  short  shipped  and  received. 


Stores  Department 
I.  To  know  what  is  needed  for  most  efftcient  manu- 
facturing. 

2    To  know  where  parts  are. 

3.  To   have   material    on   hand    in    proper   quantities 
when  it  is  wanted.  _     . 

4.  To  replenish  it  automatically  when  it  is  running 

low.  . 

5.  To  prevent  tying  up  too  much  money  in  large  quan- 
tities. .       ,  r 

().  To  know  the  amount  required  for  economic  running 

of  jobs.  . 

7    To  maintain  a  correct  balance  at  all  times. 

8.  To    know    that    material    drawn    from    stores    is 
charged  to  some  order  or  account. 

9.  To  keep  track  of  material  reserved  for  orders. 

10.  To  issue  nothing  except  on  written  requisition. 

PIKES  PARTS  USED  ON    W-1000, ONLY  (CONTINUED) 
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Purchase  Schedule  Tracer 

To 

Ace 
Dat 

FOUNDHY   DEPT. 

PURCHASING  DEPT.                                  Dal^ 

ording  to  our  Schedule  of  Purchases,  your  Order  No 

Will  be  due 

Date 

Will   b.   needed    en 

looner  than  anticiivted. 

We.  due  en                                                           >od  ie 

b.bind  .cbedule. 

Kin 

dly  advise  us  regarding  the  above. 

CONTROL    DEPT. 

Prr 

TO 

CO 
Yoi 

MTSOL  DEPT.                                           Date 
can   expect  shipment  of  above  according  to  latest 
date.       Reason   for   delay 

advice 

FIG.   28.      PURCn.\SE   TRACER  FOR   PURCHASING   DEPARTMENT 


COXriTlON    OF    MATERIALS    FOR    PURCHASING    DEP.ARTMENT 


As  a  basis  for  determining  delivery  times  wanted,  the 
Control  Department  should  work  up  the  following  data, 
(joing  back  from  delivery  wanted  time  (draw  versus 
push),  giving  consideration  to  the  following: 

A.  Time  to  process  up  to  delivery  to  assembly  floor. 

B.  Time  in  handling  after  receipt. 

C.  Time  en  route. 

D.  Time  to  place  order. 

E.  Time  to  determine  vendor. 

F.  Time  to  get  prices. 

The  sum  of  which  would  give  the  total  elapsed  time 
to  get  materials. 
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FIG.   30.      TOP   OF   INVENTORY   SHEET    SHOWING    MATERIALS    NEEDED.   ORDERED    AND   RECEIVED 


From  this  data  the  Control  Department  should  give 
the  purchasing  department  a  schedule  of  purchases 
showing  dates  purchasing  should  start  and  dates  mate- 
rial should  arrive.  See  Figure  26  for  a  suggested  form 
of  schedule.  As  can  be  seen,  the  same  kind  of  a  sched- 
ule can  be  given  to  the  tool  room  covering  the  making  of 
jigs  and  fixtures,  and  to  the  pattern  shop,  covering  the 
making  of  patterns.  To  maintain  a  proper  follow  up 
of  purchased  items,  a  card  or  sheet  record  should  be 
maintained  (Figure  27)  from  which  a  purchase  tracer 
(Figure  28)  could  be  made  out  and  sent  to  the  purchas- 
ing department  to  enable  the  latter  also  to  keep  in  touch 
with  progress  of  an  order. 

Many  will  say  that  it  is  a  mistake  to  take  the  function 
of  following  purchases  away  from  the  purchasing  de- 
partment. My  argument  is  that  the  purchasing  depart- 
ment has  the  same  right  to  purchase  and  follow  up  its 
own  purchases  as  the  manufacturing  department  has  to 
make  and  inspect  its  own  product.  If  the  latter  is  good 
practice,  I  have  no  quarrel  with  the  one  who  would  ad- 
vocate letting  the  purchasing  department  follow  up  its 
purchases.  It  is  not  up  to  the  Control  Department  to 
say  what  kind  of  material  to  buy,  nor  what  price  should 
be  paid,  nor  what  concern  it  should  be  purchased  from. 
It  is  an  engineering  function  to  specify  the  kind  of 
material  wanted.  The  purchasing  function  is  to  get  the 
kind  and  exact  quality  of  material  specified  at  the  best 
possible  price.   It  is  the  function  of  the  Control  Depart- 


ment, responsible  for  getting  out  production  on  time  and 
at  or  near  standard  costs,  to  say  WHEN,  and  then  fol- 
low up  the  purchase.  On  this  basis  we  have  a  proper 
distribution  of  responsibility.  We  have  a  parallel  in  the 
case  of  actual  manufacture  wherein  the  engineering 
function  specifies  what  should  be  made,  the  manufactur- 
ing makes,  and  a  disinterested  third  party,  the  inspec- 
tion function,  not  a  part  of  either  and  therefore  not 
likely  to  cover  the  mistakes  of  both  stepping  in  and  de- 
termining the  good  and  the  bad. 

The  purchasing  department  should  be  in  possession 
of  advance  knowledge  of  material  conditions.  It  is  not 
enou.gh  for  the  stores  department  to  simply  advise  the 
purchasing  department  that  certain  materials  are  run- 
ning low,  or  send  requisitions  for  purchasing  parts  to 
replace  depleted  stock.  The  real  function  of  a  purchas- 
ing division  is  to  purchase  at  the  best  time,  in  the  best 
markets,  at  the  best  times  and  to  do  this  must  know  the 
trend  of  the  material  situation,  must  know  where  too 
much  or  too  little  stock  exists,  and  must  know  this  in 
advance  so  as  to  anticipate  what  will  happen  and  there- 
fore be  in  a  position  to  meet  salesmen  coming  in  and 
take  advantage  of  any  changes  in  market  conditions  that 
may  occur. 

To  this  end  it  is  a  good  plan  to  place  in  the  office  of 
the  purchasing  department  a  graphic  picture  of  the  con- 
dition of  important  materials,  this  to  be  kept  corrected 
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IDENTIFICATION    AND    MOVE   CARD 

ORDER   NO. 

ORDER  DATE 

FINISH    DATE 

QUANTITY 

DESCRIPTIVE     NAME   OF  PART 

PART    NQ 

QUANTin 

RAW  MATERIAL  DESCRIPTION 

UNIT 
PRICE 

VALUE 

OPERATION 
NO 

OPERATION  AND  TRUCKING  DIRECTIONS 

NO.  FINISHED 
SOOD 

NbPtC- 
TtD 



(Over) 

KEEP  THIS  CARD   WITH  WORK  UNTIL  IT  IS  COMPLETELY 
FINISHED.THENSEND  IT  IMMEDIATELY  TO  PLANNIN6  DEPT 

FIG.  32.      CARD   KOK  IDENTIblC.VTIClN    .\ND    WOVE  OKliKK 

by  tlie  stores  department.  The  chart  of  Figure  29  fur- 
nishes such  a  picture  in  concise  form.  The  vertical 
lines  show  requirements  to  take  care  of  orders  on  hand, 
these  being  moved  to  the  right  or  left  as  conditions 
change  and  the  requirements  increase  or  decrease.  The 
horizontal  lines  indicate  whether  items  are  ahead  or 
behind  the  requirements.  The  buttons  to  the  right  indi- 
cate that  there  is  more  material  in  hand  than  is  necessary, 
while  the  ones  to  the  left  indicate  shortages  and  thus 
show  where  attention  must  be  given. 

In  the  stores  department  there  must  be  complete  in- 
formation regarding  the  condition  of  materials  and,  to 
furnish. an  idea  of  the  best  method  of  keeping  track  of 
materials,  the  tops  of  two  inventory  records  are  shown 
in  Figures  30  and  31. 

Requisitions  on  the  purchasing  department  from  tbi 
stores  department  and  from  the  Control  (or  Planning) 
Department  to  the  Stores  Department,  along  with  "Re- 
turned Materials"  records,  are  such  well  known  devices 
and  so  universally  accepted  in  industry,  that  the  size, 
color,  rulings  and'  wordings  are  relatively  unimportant 
and  only  incidental  to  this  discussion  and  will  therefore 
not  be  shown. 

Movement  of  material  is  usually  not  so  well  taken 
care  of,  and  as  a  suggestion  a  form  of  identification  slip 
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and  move  order  is  offered 
the  reader    (Figure  32). 

The  foregoing  shows 
how  the  Control  Depart- 
ment works  up  and  fol- 
lows the  flow  of  parts  and 
operations ;  how  it  follows 
the  work  of  the  purchasing 
and  stores  departments, 
and  how  the  movement  of 
material  is  taken  care  of, 
full  recognition  having 
been  given  to  the  tenth  law 
(materials).  The  next 
step  to  consider  is  the 
matter  of  following  shop 
progress. 

On  the  reverse  side  of 
the  production  order  (Fig- 
ure 23),  made  out  by  the 
Control  Department,  there 
should  be  a  graphic  prog- 
ress record,  which  would 
show  the  work  to  be  done, 
the  work  done,  and  the 
work  still  to  do  as  per  Fig- 
ure 33,  which  shows  the 
followinsf: 


Operation 

Hours 
to  b 

of  work 
i  done 

I 

23 
12 

3 

4 

6 

15 

8 

19 

27/2 

Hours  of 

work  done 

8 

8 

Hours  of 

work  to  do 

15 

7 

3 
2 

I 

3 
17 
26^ 

If  the  value  of  the  vis- 
ualization must  be  sacri- 
liced  for  extreme  accu- 
racy, the  graphic  record 
can  be  dispensed  with  and 
the  "Parts  Progress 
Sheet"  (Figure  34)  used 
in  its  place. 

The  above  outline  fur- 
nishes a  more  or  less  de- 
tached presentation  of  es- 
sentials in  controlling  ma- 
terials and  operations.  The 
question  now  arises,  JJ^hcre 
can  w^  see  in  one  place  a 
codrdination  of  these  dif- 
ferent elements?  The  es- 
sential facts  we  want  to 
keep  in  mind  are: 

1.  Parts  purchased  or 
ordered. 

2.  Parts  on  hand  or  re- 
ceived. 

3.  Parts  ordered  on  the 
producing  departments. 

4.  Parts  furnished  in  the 
producing  departments. 

s.  Parts  assembled. 
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FIG.    35.       MATERIAL   CONTROL   RECORD    VISUALIZING    FACTS    GIVEN    IN    DIAGRAMS    BELOW 


Assume  that  we  have  ordered  60  pieces  of  a  part,  and 
by  drawing  a  dotted  line  (two  items  to  the  square)  we 
have : 

JO  40  60 

I ; 1 1 

Upon  receipt  of  material  we  cover  the  dotted  line  with 
a  full  line  for  the  amount  corresponding  to  the  amount 
received  and  can  show  it  as : 

36  60 


So  much  for  the  method 
of  graphically  controlling 
one  part.  The  problem  now 
becomes  one  of  controlling 
several  related  parts,  as 
well  as  related  sub-assem- 
blies. In  so  doing,  this 
thought  must  be  kept  in 
mind — a  record  of  ivhat  has 
passed  is  not  particularly 
important;  the  record  is 
good  only  in  proportion  as 
it  anticipates  or  forecasts 
future  conditions  or  likely 
happenings  in  time  to  ar- 
range to  prevent  both  short- 
ages and  congestion. 

The  "Material  Control 
Record,"  Figure  35,  is  a 
gra|)hical  coordination  of 
related  units,  using  the 
method  of  graphic  lines 
just  described  as  a  basis. 
It  shows  sequence  as  to 
parts  from  the  standpoint 
of  assembly,  machining, 
presents  a  true  picture  of 
considerable  can  be  real- 
Assume  that  the  pur- 


I 

This  tells  us  that  60  pieces  were  purchased,  36  re- 
ceived, and  24  still  to  come. 

We  enter  an  order  on  the  factory  departments  for 
30  of  the  36  received,  and  can  show  this  fact  b\'  a  dotted 
line  under  the  full  line  as  follows : 

36  6d 

I 1 1 


The  departments  complete  20  pieces  of  the  30, 
and  by  covering  the  second  dotted  line  by  a  full  line, 
we  have : 

36  60 


and     purchasing,     and 
graphic    flow    from    which 
ized  in  the  way  of  usable  facts 

chasing  agent,  the  machine-shop  foreman,  and  the  as- 
sembly foreman  get  together  and  with  this  sheet  make 
an  efliort  to  plan  their  work  in  a  better  manner.  The 
assembly  foreman  will  point  out  to  the  others  that  on 
parts  2,  8,  II,  13,  14,  18,  20,  his  margin  between  what 
has  been  assembled  and  the  parts  which  could  be  as- 
sembled, is  so  small  as  not  to  warrant  him  in  attempting 
to  assemble  more  units,  in  fact  he  could  not  if  he  wanted 
to,  as  he  has  assembled  all  of  part  11  that  has  been 
machined. 

This  puts  it  up  to  the  machine  foreman,  who  in  look- 
ing over  the  sheet  finds  that  while  he  has  parts  in  order 
covering  items  2,  S,  11,  13,  18,  with  materials  to  work 
on  and  can  therefore  get  behind  these  items,  he  has 
only  enough  parts  on  items  14  and  20  for  two  and  six 
units,  respectively.  The  purchasing  agent,  in  looking 
over  the  sheets,  finds  that  he  must  get  busy  as  material 
is  all  in  for  only  four  parts — 3,   16,   18,   19 — and  that 


Let  us  assume  further  that  of  the  parts  completed,  12 
are  assembled  in  the  finished  product  and  our  graph  is 
now  as  follows : 

36  60 


^^1 

1 
1 

12 

>o                   30 

Showing : 

60  pieces 

ordered. 

36       " 

received,      24  still  to  come. 

30       " 

ordered,         6     "      "    order. 

20 

completed,   10     "      "    complete. 

12 

assembled,     8     "      "    assemble. 

If  desired,  a  color  scheme  can  be   shown 
lines  as  follows,  putting  one  over  the  other : 
Parts  purchased — White 
received    — Yellow 
"      ordered     — Red 
"      completed — Blue 
"      assembled — Black 


)y   usmg 


»te-  Using  Cross-section  Paper  thest  Spaces  are  Divided  in  to 
Tenths  fiach  lentil  Space  can  equal.  l-Z-SortpPies£^ 

FIG.    36.      CONTROL   BOARD    FOR    SHOWING   CONDITION    OF   ORDER 
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material  for  14  and  20  is  urgently  needed,  as  well  as 
on  parts  i,  5,  9,  15,  as  all  the  material  on  hand  has 
been  machined. 

In  other  words,  the  graph  enables  one  to  pick  out  the 
points  where  pressure  should  be  exerted.  The  eye 
catches  the  exceptions,  and  as  there  are  20  items  to  a 
sheet,  much  ground  can  be  covered  rapidly. 

Sub-assemblies  can  also  be  listed  on  a  separate  sheet, 
the  vertical  line  indicating  final  erection. 

The  above  presentation  has  treated  with  manufactur- 
ing where  there  are  many  parts  to  a  model  or  unit. 
In  cases  where  products  are  turned  out  having  a  few 
parts,  control  boards  (Figure  36)  can  be  used  to  ad- 
vantage. The  chart  illustrating  the  board  is  self-ex- 
planatory. 

A  close  study  of  the  foregoing  will  show  that  we  have 
recognized  the  following  laws  in  describing  the  methods 
graphically  controlling  materials  and  operations : 

2.  Scope  of  control. 

3.  Draw  versus  push. 

4.  Requirements. 

6.  Importance  and  availability. 

7.  Operations. 
10.  Materials. 

In  the  next  paper,  consideration  will  be  given  to  labor 
and   equipment  control,   leaving  it    for   the  concluding 
chapter  to  coordinate  the  control  mechanisms. 
(To  be  continued.) 


Industrial  Engineer,  W'riijlil-Martin  Aircraft  Corporation 
RECENT  industrial  problem  was  to  maintain  an 
accurate  materials  record  and  follow-up  on  a 
vast  number  of  widely  varying  manufactured 
parts  in  such  a  manner  that  the  records  should  possess  a 
maximum  amount  of  detail  and  yet  be  capable  of  being 
operated  with  a  minimum  of  delay  and  effort.  The  me- 
chanical equipment  installed  for  the  solution  of  this 
problem  consisted  of  multi-color  presses  and  Powers 
sorters,  punches,  tabulators  and  recorders. 

Three  distinct  colors  of  standard  tabulating  cards 
were  used  for  each  separate  piece  of  material.  As  soon 
as  a  purchase  order  was  placed  a  set  of  cards  was 
printed  for  each  separate  item  or  piece,  using  a  linotype 
slug  set  in  a  multi-color  press.  This  slug  printed  the 
name,  part  number,  erection  position  and  sequence  sym- 
bol, weight,  size  and  assigned  location  in  stores,  etc.  on 
the  top  margin  of  the  cards. 

This  same  information  was  next  punched  into  the 
cards  and  the  record  shown  by  the  punched  marks  was 
carefully  checked  to  insure  its  accuracy.  The  printing 
attachment  of  the  Powers  equipment  was  lettered  so 
that  lettered  symbols  could  be  printed  as  required  by 
substituting  letters  for  figures  in  some  of  the  columns. 

These  three  cards  were  then  filed,  one  by  type  of 
material,  the  second  by  vendor's  name  and  the  third  as 
s  tickler  memorandum  by  date.  The  cards  were  handled 
in  the  same  manner  as  in  a  cross  index  reference  file 
except  that  twice  a  month  a  "lag"  report  (by  class  of 
material  and  vendor's  name)  was  printed  by  passing 
through  the  Powers  listing  machine  the  cards  indicated 
by  the  tickler  file. 

During  the  time  that  the  goods  were  in  transit  be- 
tween vendor  and  purchaser  the  record  was  maintained 
by  removing  from  the  vendor's  file  the  cards  represent- 
ing all  material  shipped,  and  refiling  them  by  transpor- 
tation company  and  file  number  in  the  "transit  file." 
As  the  material  arrived  at  its  destination  the  files  were 
broken  up.     One  set  was  sent  to  the  stores  department 


to  take  its  place  as  a  perpetual  inventory  card ;  the  sec- 
ond formed  a  central  master  control  in  a  "materials 
control  division";  the  third  was  sent  to  the  "materials 
clerk"  at  the  point  of  usage  to  be  filed  by  erection  se- 
quence and  part  number. 

At  the  Point  of  Usage 

As  soon  as  a  batch  of  material  cards  was  delivered  to 
the  materials  clerk  at  the  point  of  usage  they  were 
passed  through  the  listing  machine  and  a  list  printed  to 
3how  the  material  available.  This  list  was  sent  to  the 
local  superintendent  of  erection  (or  to  the  general  fore- 
man) as  to  information  as  to  just  what  material  was 
c' vailable  in  storage.  Based  upon  this  available  list  the 
erection  executive  instructed  the  materials  clerk  as  to 
just  what  material  was  required  from  stores.  The  ma- 
terials clerk  then  proceeded  to  pass  the  proper  cards 
through  the  listing  machine  again  to  print  "requisition 
on  stores"  for  the  material  required.  The  cards  were 
then  filed  by  part  number  in  a  requisition  file. 

On  receipt  of  the  requisition  the  stores  department 
removed  the  cards  from  the  inventory  file  and  printed 
from  them  (on  the  listing  machine)  a  charge  slip  for 
the  material  delivered.  This  slip  was  sent  to  the  ac- 
counting department  and  to  the  materials  control  de- 
partment. The  cards  were  then  filed  in  the  stores  de- 
partment as  evidence  in  a  materials  delivered  file. 
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When  the  material  arrived  at  the  requisition  point, 
and  as  it  was  erected  into  the  job,  a  report  thereof  was 
made  to  the  materials  clerk.  The  proper  cards  were 
then  removed  from  the  requisition  file  and  a  lister 
printed  from  them  a  "materials  used  report"  which 
went  to  the  accounting  department  and  also  to  the  ma- 
terials control  department.  The  requisition  file  became 
the  control  between  materials  requisitioned  and  mate- 
rials actuall}'  used. 

A  master  control  file  followed  these  same  general 
steps  so  that  at  any  time  by  passing  cards  through  the 
listing  machines  reports  on  material  available,  material 
in  process  of  erection,  or  material  actually  accepted  in 
erection  can  be  promptly  supplied.  These  files  can  also 
be  called  upon  from  time  to  time  to  supply  special  in- 
formation as  total  merchandise  supplied  by  any  ven- 
dor. All  that  is  necessary  is  to  run  the  cards  through 
the  sorting  and  listing  machine. 

The  System  Is  Very  Flexible 

The  listing  machine  can  be  made  to  g've  two  copies 
at  one  operation  by  using  a  sheet  of  carbon  paper. 
Any  number  of  copies  may  lie  secured  by  passing  cards 
thn.High  the  lister  a  second,  third  or  more  times. 

It  will  be  noted  that  all  the  cards  are  .approved,  read 
and  checked  immediately  after  being  punched.  All 
::ubsequent  reports  are  made  mechanicall}'  so  that  the 
number  of  clerks  necessary  and  the  liability  of  error 
are  reduced  to  a  minimum.  The  clerical  force  involved 
is  of  a  cheaper  grade  than  would  be  required  if  hand 
instead  of  mechanical  methods  were  followed. 
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Need  of  Adequate  Specifications 

for  Well  Kiniowe  MaiLerials 

By  Walter  S.  Timmis 

Consulting  Engineer 

THERE  is  probably  no  branch  of  engineering  so 
neglected  as  the  preparation  of  adequate,  in- 
clusive, common  sense  specifications. 

This  is  as  true  for  well  known  materials,  such  as, 
valves,  shafting,  transmission  machiner)',  leather  and 
rubber  belting,  pipe  and  fittings,  electrical  supplies, 
steam  specialties,  etc.,  as  it  is  of  larger  apparatus  such 
as  boilers,  engines  and  generators. 

The  common  method  of  specifying  a  particular  make 
"or  equal"  is  a  weak  attempt  to  set  up  a  standard  of 
comparison,  but  in  many  cases  it  seems  to  be  the  best 
devised  so  far.  This  custom  has  grown  generally  on 
account  of  the  lack  of  suitable  standards  and  to  the 
superior  advertising  done  by  the  manufacturer  of  the 
specified  article. 

Frequently  two  or  three  makes  are  specified  when  it 
is  definitely  known  that  there  is  a  wide  difference  in 
grade  as  well  as  price. 

Catalog  Information 

The  source  of  information  from  which  most  specifi- 
cations are  prepared  is  the  manufacturer's  catalog; 
some  of  these  contain  specific  information  as  to  mate- 
rial, construction  and  performance,  but  many  of  them 
are  lacking  in  essential  details  of  needed  characteris- 
tics. Many  catalogs  which  actually  contain  definite 
characteristic  information  are  so  poorly  edited  that  it 
IS  necessar)'  to  wade  through  hundreds  of  pages  to  get 
a  clean  cut  statement  in  abridged  form. 

Technical  information  should  be  separated  from  ad- 
vertising talks ;  vendors  would  be  well  repaid  for  sup- 
plying full  technical  data. 

The  manufacturers  of  belting,  leather,  canvas  and 
rubber,  might  give  very  definite  information;  in  the 
case  of  leather,  the  various  parts  of  hide  used,  tanning 
process,  average  weight,  thickness  and  tensile  strength. 
For  canvas  belts,  the  details  of  construction  and  ma- 
terial in  cross  section,  tensile  strength  per  inch  of 
width,  character  of  filler,  number  of  strands  per  inch 
of  width  and  other  characteristics  of  a  definite  kind  and 
capable  of  being  specified  should  be  stated.  Such  in- 
formation might  be  tabulated  for  dififerent  grades  and 
Vvidths  and  thicknesses  of  belt. 

The  same  is  true  of  rubber  covered  belting  and  the 
various  grades  of  belting  recommended  for  use  in  places 
where  certain  kinds  of  acids  are  being  used. 

Standards 

The  American  Society  of  Mechanical  Engineers  has 
rendered  a  splendid  service  in  issuing  a  code  for  stand- 
ard boiler  construction.  The  :\merican  Society  of  Test- 
ing Materials  has  established  standards  on  cement  and  • 
other  materials. 

The  Bureau  of  Standards  would  render  a  signal 
service  to  the  country,  productive  of  great  national 
economy,  if  minimum  recjuirements  were  established 
on  various  grades  of  a  large  number  of  materials  easily 
capable  of  such  classification  and  standardization.  Such 
materials  as  are  not  susceptible  of  analysis  by  the  pur- 
chaser should  first  be  standardized  and  graded. 

If  it  were  possible  to  specify  rubber  covered  belting 
as  U.  S.  S.  No.  25  or  26,  or  feed  water  heater  as  per 
Li.  S.  S.  No.  92,  or  low  pressure  gate  valves  as  per 
I'.  S.  S.  No.  107,  much  time,  effort  and  nionex-  would 
be  saved. 


As  before  stated,  numerous  standards  already  exist, 
having  been  made  by  the  technical  societies,  boards  of 
fire  underwriters,  Navy  Department,  etc.,  but  a  radical 
extension  of  such  standards  brought  under  the  United 
States  Bureau  of  Standards  would  efifect  great  econ- 
omies, would  save  the  honest  manufacturer  from  un- 
fair competition,  and  would  not  stifle  progress  in  in- 
itiative, quality  or  design. 

Prepar.ation  of  Specifications 

Years  of  study  are  required  in  preparation  for  writ- 
ing non-ambiguous,  sensible,  workable  specifications. 

Handbooks,  catalogs,  personal  note  books  and  a  well 
kept  file  of  magazine  articles  are  necessary  for  refer- 
ence, but  a  keen  sense  of  discrimination  and  good  judg- 
ment, together  with  an  intimate  knowledge  of  require- 
ments are  absolute  essentials. 

The  successful  man  in  this  field  has  the  faculty  of 
compiling  memoranda  wherever  found  and  has  it  avail- 
able at  the  time  of  use.  Specifications  are  nearly  al- 
ways written  hurriedly,  because  they  are  usually  pre- 
pared after  all  else  is  done,  and,  coming  at  the  end  of 
preparatory  work,  are  regarded  only  as  a  necessary 
evil. 

Statements  in  specifiations  shotild  be  concise,  in- 
capable of  misintei-pretation,  should  call  for  attainable 
standards  of  performance,  for  merchantable  materials, 
and  be  written  in  merchantable  terms. 

Guarantees  should  be  rational  and  terms  of  payment 
as  liberal  as  will  secure  protection  to  both  parties. 

The  specification  indexes  published  for  architec- 
tural and  engineering  work  are  rendering  good  service 
in  this  field. 

Recom  mendations 

1.  That  specification  preparation  be  given  a  place  of 
distinction  in  the  colleges  and  in  the  engineer's  office. 

2.  That  a  specification  data  file  be  kept,  properly  seg- 
regated in  classes,  sub-classes  and  individual  subject. 
That  every  scrap  of  information  of  value  relating  to 
this  subject  be  gathered  and  made  available  for  use. 

3.  That  statement  of  specifications  be  concise  and 
free  from  ambiguity.  The  preamble  of  specifications 
to  give  general  description  in  broad  terms.  Never  in 
any  case  call  for  special  design  when  stock  design  will 
fill  requirements.  Unreasonable  specifications  cost 
clients  money  and  engineers  their  reputation. 

4.  Consider  the  vendor  as  well  as  the  purchaser. 
Ciood  business  can  only  result  from  fair  treatment. 

5.  Call  for  attainable  and  reasonable  guarantees 
only.    Others  cannot  and  will  not  be  lived  up  to. 

6.  That  the  United  States  Bureau  of  Standards  issue 
a  list  of  established  standards  of  the  various  technical 
societies  including  the  Mechanical,  Civil,  Electrical, 
Chemical,  Heating  and  Ventilating  and  other  engineer- 
ing societies,  in  pamphlet  form. 

7.  That  the  Bureau  of  Standards  prepare  .specifica- 
tions, and  establish  numbered  standards  of  one  or  more 
grades  of  various  manufactured  materials  used  in  engi- 
neering work,  such  as  belting;  packing;  hose;  pipe  and 
fittings  for  water,  steam,  acids,  ammonia  and  other  sub- 
stances; valves,  high  and  low  pressure,  steam  and 
water;  globe,  gate,  angle  and  check;  blow-ofif  and 
safety;  steam  and  return  tra[)s ;  feed  water  heaters; 
steam  separators ;  boilers  for  power,  heating,  steam  and 
hot  water. 

8.  That  (he  United  States  Bureau  of  .Standards  call 
on  the  various  technical  societies  to  submit  standard 
;  pecifications  on  all  materials  capable  of  standardiza- 
linn  and  have  them  reviewed  by  a  United  States  stand- 
.irili/atiiiu  committee  and  if  satisfactory,  adopted. 
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By  Edmund  Leigili 


Manufacturers  may  not  appreciate  the  great  impor- 
tance iif  the  service  rendered  to  them  by  the  Plant 
Protection  Section  of  the  Military  Intelligence  Branch 
of  the  War  Department.  This  section  guards  indus- 
non-clintbahle  fences  around  plants,  erects  protective 
lighting  systems,  and  prez\-nts  sabulaiic. 

iHE  Government's  crying  need  in  these  crucial  days 
is  for  goods  and  materials,  crude  and  in  the  fin- 
ished state,  for  munitions  of  war  of  every  kmd. 
Of  equal  necessity  with  the  goods  themselves  is  the 
demand  that  they  should  be  delivered  on  time.  As 
time  is  the  essence  of  all  war  contracts,  it  is  neces- 
sary that  the  Government  shall  not  fail  in  its  en- 
deavors to  supply  our  army,  to  build  our  ships,  to 
clothe  our  soldiers,  to  feed  them,  to  give  them  guns, 
cartridges  and  bullets,  and  cannon,  great  and  small. 

These  preparations  are  all  so  co-related  that  they 
must  work  with  machine-like  precision.  Delay  is 
the  missing  cog  in  the  masterwheel  that  throws  out 
every   calculation. 

So  vital  to  the  Government  is  this  necessity  that 
as  a  war  measure,  under  the  Military  Intelligence 
Branch  of  the  War  Department,  has  been  established 
a  Section  of  Plant  Protection. 

Last  year  240  grain  fires  destroyed  flour  enough  to 
make  more  than'  a  half-billion  loaves  of  bread  for  the 
army.  Large  quantities  of  material  awaiting  ship- 
ment to  the  Allies,  not  only  of  food  but  of  ammuni- 
tion, explosives,  guns,  clothing,  machinery  and  other 
supplies  essential  for  winning  the  w^ar  were  also 
destroyed. 

Work  of  the  Plant  Protection  Section 
The  work  carried  out  by  the  Plant  Protection  Sec- 
tion is  of  supreme  importance  at  the  present  time. 
No  amount  of  productive  activities  will  avail,  if  ware- 
houses full  of  necessary  supplies  are  to  be  allowed 
to  burn  down  through  carelessness,  or  to  be  blown 
up  by  enemies  in  our  midst.  The  work  undertaken 
by  the  Plant  Protection  Section  embraces  the  safe- 
guarding of  every  Government  activity  in  every 
state  in  the  Union,  and  ranges  from  the  protection 
of  a  powder  plant  against  explosion,  to  the  placing 
of  lights  around  the  grounds  of  an  aeroplane  field. 
It  even  goes  into  the  details  of  the  employment  of 
men  and  women  in  Government  factories  throughout 
the  country,  and  the  protection  of  numerous  plants 
against  alien  enemies  and  sabotage. 

Of  course,  most  of  the  methods  for  combating  the 
machinations  of  enemies  within  cannot  be  disclosed 
m  a  magazine  article,  but  a  general  idea  of  the  op- 
erations of  the  Plant  Protection  Section  may  be  giv- 
en with  a  view  to  better  acquainting  plant  owners 
with  an  important  activity  of  the  Government  de- 
signed especially  for  their  protection. 

Protection  .\g.\ixst  Fires 

To  treat  of  fire  dangers  first,  it  must  be  stated  that 
simple  carelessness  is  recognized  by  experts  to  be 
responsible  for  not  less  than  75  per  cent,  of  our 
fires. 

It    is    rcmarkalile    what    little    things    will    lead    to 


trial  buildings  and  war  material  by  preventing  fires, 
installs  protective  systems  and  apprehends  aliens,  builds 
Mr.  Edmund  Leigh  writes  as  an  authority  on  the 
above  subject.  He  is  executive  director  of  the  Plant 
Protection  Section  of  the  United  States  Military  In- 
telligence Branch,  at  Washington,  D.  C. 

files:  For  instance,  in  a  big  factory,  you  wdll  be 
surprised  to  be  told  that  everything  depends  on  the 
condition  of  the  floors,  especially  if  they  are  of  wood. 
If  the  floors  are  oil  soaked,  if  cuttings  from  clothing, 
waste  paper,  or  light  inflammable  materials  are  left 
carelessly"  on  these  floors,  the  chances  are  that  the 
factory  will  catch  on  fire  from  the  sparking  of  mo- 
tors on  the  floor  near  these  waste  materials.  Or  the 
throwing  down  of  a  lighted  cigarette,  the  use  of  a 
blow  toich  b_v  a  machanic  making  repairs,  or  a 
plumber  using  his  soldering  iron  may  start  a  floor 
fire.  We  are  trying  to  make  people  in  factories  keep 
their  floors  absolutely  clean.  There  is  no  reason  w^hy 
they  should  become  oil-soaked  if  drip  pans  are  put 
under  machinery  where  they  are  required;  there 
is  no  reason  why  clippings  and  such  things  should 
not  be  swept  up  every  hour  or  so  and  placed  in 
metal  lined  bins  with  close  fitting  tops,  or  in  metal 
waste  cans  with  lids. 

Some  of  the  biggest  fires  in  our  factories  have 
started  from  that  very  mysterious  thing  called 
"spontaneous  combustion."  A  fire  w-ill  break  out 
in  some  unknown,  obscure  corner,  or  clothes  cup- 
board, or  under  a  stairway.  Oily  rags  have  little 
air  spaces  in  them  and,  of  course,  these  spaces  are 
filled  with  oxj-gen.  When  they  are  thrown  into  a 
close,  warm  place,  these  rags  become  overheated  and 
the  oxygen  in  the  air  spaces  helps  them  to  catch  on 
fire  by  themselves.  The  remedy  to  combat  such  a 
condition  is  simple :  It  is  not  to  throw  oily  rags  nor 
to  leave  oily  waste  in  obscure  holes  a:id  corners, 
and  not  to  use  such  places  for  storage  jnirposes  at 
all. 

A  very  prolific  source  of  fire-danger  in  factories 
is  the  electric  wiring.  Electric  wires  that  are  not 
l)roperly  installed  or  properly^  insulated  can  cause  a 
larger  and  more  extensive  fire  than  almost  any  other 
source  of  danger.  If  badly  insulated  wires  are  run 
through  or  behind  the  walls  of  buildings,  passed  in 
and  out  among  partitions,  under  the  floors,  and 
through  the  ceiling,  and  if  these  wires  become  over- 
charged, or  if  they  are  injured  by  people  driving  nails 
through  the  floors  or  through  the  partitions  w'here 
the  wdres  are  located,  there  will  a  "short  circuit" 
followed  by  fire,  or  else  the  wires  will  become  over- 
heated and  begin  to  glow,  and  so  set  fire  to  whatever 
is  in  their  immediate  neighborhood.  Buildings  have 
been  set  on  fire  by  electric  wires  at  four  or  five  differ- 
ent places  all  at  the  same  time,  and  the  thing  has  looked 
so  suspicious  that  everybody  jumped  at  the  conclu- 
sion that  alien  enemies  were  at  work. 

Smoking  Causes  Many  Fires 

One  of  the  gravest  causes  of  fires  in  this  country 
is  the  habit  of  smoking  and  throwing  away  lighted 
cigarettes,  cigars  and  matches.     Take  for  instance  a 
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smoker  who  throws  away  his  cigarette  while  pass- 
ing some  factory.  He  may  drop  it  on  the  sidewalk 
and  it  may  fall  through  a  grating  into  the  basement, 
and  in  this  place  there  may  be  accumulations  of  dust 
and  paper.  There  will  soon  be  a  cellar  fire  in  that 
factory  and  cellar  fires  are  notoriously  the  worst 
kind  to  fight.  The  reason  cellar  fires  are  so  bad 
is  because  the  place  becomes  filled  with  dense  smoke, 
there  is  no  ventilation  and  usually  a  cellar  is  di- 
vided up  b\'  partitions,  etc.,  which  prevent  the  water 
from  reaching  the  blaze.  Furthermore,  from  the 
cellar  in  all  buildings  there  are  usually  ventilating 
shafts,  elevator  shafts  and  other  openings  leading  up- 
ward into  the  building  itself.  They  act  as  flues  and 
draw  the  flames  and,  before  you  know  it,  the  whole 
place  is  ablaze. 

All  these  openings  leading  from  the  cellar  upward 
into  the  rest  of  the  building  should  be  blocked  off'  by 
fire  doors  and  by  enclosing  these  openings  with  fire- 
proofed  material,  such  as  tiling,  sheet  metal,  wire 
glass  and  other  things  that  will  stop  fires.  Small 
elevator,  and  other  shafts  are  often  the  cause  of  the 
destruction  of  buildings  because  people  throw  things 
down  these  shafts.  Consequently,  a  big  pile  of  waste 
paper  and  other  rubbish  w'ill  accumulate  at  the  base 
of  the  shaft  and  the  fire  takes  place. 

Boiler  Room  Haz.-\rds 

Another  source  of  common  danger  is  the  heating 
plant  and  the  chimney  stack.  Very  often  heating 
plants  are  improperly  installed,  the  boiler  room  is 
not  shut  oft'  from  the  rest  of  the  building,  the  steam- 
pipes  run  too  close  to  the  woodwork  and  inflamma- 
ble materials  such  as  excelsior,  kindling  wood,  and 
various  kinds  of  waste.  Often  lubricating  oils  are 
left  in  the  boiler  room  and  form  an  easy  material  in 
which  to  start  fires.  If  the  boiler  room  had  fireproof 
doors  the  fire  would  be  confined  to  this  room,  but, 
half  the  time,  these  doors  are  left  open  or  do  not 
exist,  and  the  fires  spread  from  the  boiler  room  to 
the  rest  of  the  building. 

Chimney  flues  leading  from  furnaces  are  often  im- 
properly lined  with  fireproof  material,  and  sometimes 
big  beams  and  furring  strips  will  pass  into  the  chim- 
ney and  be  located  too  near  the  hot  surface.  There 
is  a  rather  curious  thing  about  fires  that  start  in  or 
near  chimney  flues.  The  actual  flames  from  the 
chimney  need  not  reach  surrounding  woodwork  at 
all,  but  the  wood  will  become  what  is  known  as 
"carbonized,"  that  is,  all  the  water  will  be  abstract- 
ed and  it  will  be  raised  to  a  high  kindling  point,  so 
that  it  will  catch  on  fire  much  quicker  than  ordinary 
wood.  The  consequence  is  that  when  a  supply  of 
oxygen  reaches  this  heated,  carbonized  wood  from 
a  hot  draft  or  something  like  that,  the  wood  will  burst 
into  flame  spontaneously. 

Another  common  locality  for  fires  is  the  lofts  and 
space  just  under  the  roof.  It  is  customary  to  fill 
these  places  with  junk  of  every  description  which  is 
often  highly  inflammable.  This  material  becomes 
overheated,  being  so  close  to  the  roof,  and  it  does  not 
take  much  to  start  a  fire  there;  fires  under  roofs,  by 
the  way,  are  most  difficult  to  fight  because  they  are 
far  from  the  water  supply  and  usually  in  a  corner 
where  they  cannot  be  reached. 

Inspection  of  Plants  Making  War  Matekiai. 

It  is  the  business  of  the  Plant  Protection  Section 

to  inspect  all  plants  throughout  the  country  making 

war  material.     Every  factory  that  produces  anything 

for  the  Army  is  thoroughly  inspected  and  every  pos- 


sible consideration  is  given  to  matters  which  might 
cause  fires.  They  are  really  innumerable.  Some 
factories,  such  as  ammunition  plants  and  powder 
magazines,  require  expert  skill  in  their  inspection; 
aeroplane  factories  use  quantities  of  lacquer  and 
other  liquids  known  as  "dope,"  which  would  be 
serious  causes  of  fire  if  inspectors  did  not  give  them 
due  consideration.  There  are  also  oil  plants  and 
chemical  plants  that  require  special  attention.  Oil 
and  chemical  fires  cannot  be  fought  by  water,  and 
we  have  to  devise  special  means  for  putting  out  such 
fires  by  using  hot  steam  jets,  lime,  sand,  solutions 
of  sulphuric  acid,  glue  and  soap,  and  other  substances. 

Protection  for  Powder  Plants 

In  powder  plants.  Plant  Protection  engineers  have 
to  devise  mechanical  means  for  fighting  fires  so  that 
water  can  be  thrown  on  the  burning  structure  by 
means  of  valves  located  outside  the  buildings.  These 
valves  can  be  pulled  or  operated  even  while  a  man 
IS  running  away  from  a  building  full  of  powder. 

Our  inspectors  have  to  consider  such  matters  as 
building  construction,  water  supply,  power,  elec- 
tricity, sprinkler  systems,  and  other  problems  too 
technical  to  mention  in  a  general  article.  Never- 
the-less,  they  take  much  engineers'  study,  and  often 
require  the  expenditure  of  large  sums  of  money. 

Guarding  Against  Enemies 

There  is  another  phase  of  our  work  quite  different 
from  that  here  described,  and  yet  it  is  highly  im- 
portant also.  This  is  the  guarding  of  plants  from 
the  acts  of  alien  enemies  and  others  who  may  wish 
to  stop  production  in  the  United  States  in  the  interest 
of  Germany.  There  is  a  lot  of  this  kind  of  work 
going  on  in  the  United  States  today  and  probably  it 
will  increase  as  Germany's  condition  becomes  more  and 
more  desperate.  It  cannot  be  revealed  how  we  guard 
plants  from  alien  enemies,  but  the  Plant  Protection 
Section  is  "on  the  job"  and  is  doing  everything  possible 
to  prevent  plotters  from  succeeding  in  their  attempts. 

Lighting  and  Fencing  the  Grounds  of  Plants 
Another  important  section  of  our  work  connected 
with  this  guarding  scheme  is  the  lighting  of  the 
grounds  of  plants  and  the  lighting  of  the  plants 
themselves  with  electric  flood  lights  and  search 
lights  so  that  people  cannot  approach  these  plants 
to  do  damage  without  being  seen.  This  lighting 
scheme  as  a  means  of  guardianship  is  one  of  the  most 
modern  problems.  You  all  know  that  years  ago 
banks  used  to  be  guarded  by  watchmen.  Now  they 
liave  done  away  with  a  lot  of  watchmen  and  they 
leave  banks  brilliantly  lighted  at  night  so  that  people 
l)assing  on  the  outside  can  see  all  that  is  occurring 
within.  Where  the  grounds  of  a  plant  are  well  light- 
ed, the  dangers  from  approach  by  unauthorized  per- 
sons are  reduced.  Protective  lighting  is  another  part 
of  Plant  Protection  work. 

Plant  Protection  also  plans  and  recommends  fenc- 
ing around  plants.  There  are  fences  and  fences. 
Anybody  can  climb  an  ordinary  fence  but  we  have 
to  put  up  a  fence  that  you  cannot  climb  over.  Some 
of  these  fences  are  8  to  lo  feet  high.  We  make  them 
unclimbable  by  having  the  wires  run  in  a  peculiar 
manner  we  ])Ut  barb  wire  at  the  top  so  even  should 
the  fence  be  climbed  it  will  not  be  easy  to  "go  over 
the  top."  There  are  also  schemes  for  charging  these 
fences  with  electricity  in  such  a  way  that  it  makes 
it  very  awkward  and  even  dangerous  for  a  person 
who  tries  to  climb  them. 
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JHE  recent  symposium  in  Industrial  Management 
upon  labor  turnover  revealed  considerable  vari- 
ation in  the  way  terms  were  used  and  a  lack  of 
uniformity  in  methods  of  calculation.  Until  terms  and 
methods  are  standardized  no  accurate  comparisons  of 
diiTerent  plants  can  be  made.  A  reading  of  the  different 
contributions  shows  that  three  factors  are  considered  to 
enter  into  labor  turnover.  Some  of  the  contributors  in 
detemiining  labor  turnover  take  into  account  only  one 
of  these  factors,  others  make  use  of  two,  a  few  all 
three.    The  factors  are  diese : 

1.  Plant  change.  Plant  change  is  the  increase  or  de- 
crease in  the  total  number  of  the  working  force  due  to 
conditions  whicli  require  more  or  fewer  employees. 

2.  Labor  replacement.  Labor  replacement  is  the  num- 
ber of  employees  lost  for  any  reason  who  must  be  re- 
placed to  maintain  the  nonnal  working  force. 

3.  Labor  variation.  Labor  variation  is  the  change 
from  day  to  day  in  the  number  of  persons  actually 
working  as  compared  with  the  number  carried  on  the 
payroll. 

The  theoretical  ideal  for  any  plant  is  a  stable  working 
force ;  work  for  all,  all  the  year ;  and  all  the  workers  at 
work  all  the  year.  Any  variation  from  this  ideal  con- 
dition constitutes  what  perhaps  may  best  be  called  per- 
sonal fluctuation. 

One  factor  in  this  fluctuation  is  plant  change.  Sea- 
sonal work  may  cause  a  number  of  employees  to  be  laid 
off'  for  a  longer  or  shorter  time.  Increased  orders  at 
certain  seasons  may  demand  that  the  working  force  be 
increased.  Possibly  the  adoption  of  new  efficiency  meth- 
ods may  reduce  permanently  the  working  force.  New 
additions  to  the  plant  may  permanently  increase  it. 
Now  if  in  calculating  labor  turnover  the  number  of 
laborers  hired  is  used  as  a  factor,  then  any  increase 
in  the  permanent  number  of  workers  will  mean  a  large 
labor  turnover;  and  if  the  number  of  laborers  leaving 
is  used  as  a  factor  any  permanent  decrease  in  the  number 
of  workers  will  also  produce  the  same  result. 

The  fact  is  that  plant  change  is  a  distinct  element  in 
the  personnel  fluctuation  of  any  industry,  and  should 
be  separated  from  the  other  two  elements,  labor  replace- 
ment and  labor  variation.  Plant  change  is  aft'ected  by 
the  results  of  the  sales  force  and  by  production  meth- 
ods, and  is  not  a  part  of  labor  turnover  as  that  term  has 
been  commonly  used. 

Labor  Turnover  or  Labor  Replacement 
What  most  persons  mean  by  labor  turnover  is  labor 
replacement.  The  term  labor  turnover  arose  in  con- 
nection with  discussions  of  the  cost  of  hiring  and  firing 
workers.  It  was  recognized  that  men  drifted  in  and 
drifted  out  of  industries.  Competent  men  often  did  not 
stay,  and  incompetent  men  had  to  be  fired  after  expen- 
sive trial.  Effective  labor  service  finds  the  right  man 
for  the  right  job  and  then  gets  him  to  stick.  If  he  does 
not  stick  then  someone  else  has  to  be  hired  to  take  his 
place,  or  if  a  mistake  in  judgment  is  made  and  an  unfit 


person  employed  then  that  person  has  to  be  fired  and 
another  worker  found  for  his  job.  This  is  labor  turn- 
over but  a  better  and  more  accurate  phrase  is  to  think 
of  it  as  necessary  labor  replacement. 

The  National  Employment  Managers'  conference  by 
deciding  that  the  number  of  employees  actually  working 
each  day  rather  than  the  number  appearing  upon  the 
payroll  should  be  the  proper  base  for  computing  labor 
turnover  introduced  another  factor  into  personnel  fluc- 
tuation. This  factor,  which  may  be  termed  labor  vari- 
ation, is  something  different  from  either  plant  change  or 
labor  replacement. 

The  number  of  the  working  force  actually  working 
on  any  one  day  is  dependent  upon  sickness  and  acci- 
dent, upon  unexplainable  absences,  and  upon  habitual 
loafing  usually  after  pay  day.  Increasingly,  employment 
offices  are  keeping  records  of  these  daily  absences,  seek- 
ing for  the  causes  of  these  constant  leaks  and  endeavor- 
ing to  stop  them.  But  such  absences  do  not  mean  usually 
that  a  man  is  fired  or  even  that  some  one  is  hired  to  take 
his  place.  This  labor  variation  is  not  labor  turnover  as 
the  term  is  ordinarily  used.  Yet  if  the  daily  working 
force  rather  than  the  payroll  sheets  are  used  as  the  base 
for  figuring  labor  turnover  then  this  element  of  tem- 
porary absences  affects  to  some  degree  the  percentages. 
Leavings  Versus  Hirings 

The  National  Employment  Managers'  conference  also 
decided  that  leavings  rather  than  hirings  should  be  the 
determining  factor  in  calculating  labor  turnover.  The 
reason  for  this  is  that  labor  turnover  is  change  in  the 
working  force  and  all  leavings  necessarily  make  change, 
whereas  hirings  might  be  either  change  or  increase.  If 
a  plant  has  a  working  force  of  1,000,  and  from  that  as 
a  base  lal)or  turnover  is  calculated,  then  all  leavings  mean 
change  in  the  working  force  even  though  the  woi^king 
force  may  be  permanently  decreased.  If  the  working 
force  be  increased  still  it  will  always  be  true  that  all 
leavings  represent  change,  and  this  is  the  real  factor  in 
labor  turnover.  But  it  is  also  evident  that  if  you  divide 
scientifically  the  personnel  fluctuation  into  its  elements, 
and  consider  your  labor  turnover  as  the  equivalent  of 
labor  replacement  it  will  make  no  difference  whether 
hirings  or  leavings  are  used  as  the  factor,  because  they 
will  be  the  same.  This  may  not  be  true  of  any  one 
weeks'  calculation,  because  it  may  happen  that  some 
persons  leave  whose  places  may  not  have  been  filled  in 
the  same  week,  but  it  will  be  true  of  any  labor  replace- 
ment considered  for  the  period  of  a  month  or  a  year. 
Suggested  Nomenclature 

In  view  of  these  facts  I  would  suggest  the  following 
nomenclature : 
Personnel  Fluctuation 
Plant  Change 
Labor  Replacement 
Labor  \'ariation 

A  report  then  of  ]iersonnel  fluctuation  for  any  period 
of  time  should  show  in  percentages  the  plant  change,  the 
labor  replacement  and  the  labor  variation.  These  are 
three  distinct  elements  in  the  personnel  fluctuation. 
They  are  due  to  dift'erent  causes,  require  different  reme- 
dies and  should  never  be  confused. 
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One  other  subdivision  may  be  desirable.  Persons 
whose  places  must  be  refilled  leave  for  avoidable  and  un- 
avoidable reasons.  Among  the  unavoidable  reasons  are 
marriage,  death,  ill  health,  retirement,  family  leaving 
city,  and  military  service.  It  is  worth  while  to  divide 
the  leavings  under  labor  replacement  into  avoidable  and 
unavoidable,  making  separate  percentages.  The  decrease 
of  the  avoidable  leavings  from  week  to  week,  and  from 
year  to  year,  is  the  true  measure  of  the  efficiency  of  the 
labor  service. 

While  a  record  should  be  kept  of  all  transfers  from 
one  department  to  another  within  the  plant,  these  trans- 
fers should  not  enter  into  the  calculation  of  any  per- 
sonnnel  fluctuation  as  they  do  not  increase  or  decrease 
the  working  force. 

The  simplest  way  of  calculating  these  three  elements 
of  personnel  fluctuation  is  by  the  week,  and  the  simplest 
base  to  use  is  the  number  on  the  payroll. 

Rules  for  Change,  Repl.\cement  and  Variation 

Plant  change  would  then  be  determined  by  the  fol- 
lowing rule :  Divide  the  plant  increase  or  decrease  for 
the  week,  as  the  case  may  be,  by  the  total  number  on  the 
payroll  at  the  end  of  the  week. 

Labor  replacement  would  be  determined  by  dividing 
the  total  number  of  those  leaving,  less  the  number  of 
those  leaving  who  may  have  been  laid  oft'  because  of 
lack  of  work,  by  the  total  number  on  the  payroll  at  the 
beginning  of  the  week. 

Labor  variation  would  be  determined  by  subtracting 
for  each  day  of  the  week  the  actual  number  of  the 
working  force  from  the  number  on  the  payroll  for  that 
day ;  then  find  the  average  number  of  absentees  for  the 
week  and  divide  this  by  the  average  number  on  the  pay- 
roll for  the  same  time. 

It  is  difficult  to  adapt  any  one  system  of  tabulation  to 
dififerent  plants,  especially  in  the  changing  conditions 
of  war  activity,  but  the  fact  I  would  emphasize  is  that 
any  accurate  consideration  of  personnel  fluctuation 
must  diflferentiate  clearly  between  plant  change,  labor 
replacement  and  labor  variation. 

The  Successful  Employment 

Departmesit 

By  Russell  Waldo 

.F  all  articles  presented  to  men  in  industry  none 
should,  in  my  opinion,  command  more  space  or 
consideration  than  those  dealing  with  the  em- 
ployment department.  It  is  the  stafif  of  workers  of  this 
division  that  has  most  to  do  with  the  efficient  working 
of  the  plant. 

There  are  many  elements  that  go  to  make  up  a  suc- 
cessful labor  department.  They  deserve  first  place  in 
consideration,  for  methods  and  practices  which  are 
found  to  exist  in  the  actual  workings  of  the  organiza- 
tions of  today  should  be  discarded  for  easier  and  more 
economical  ways  and  means. 

The  principal  drawback  of  the  new  and  more  ef- 
ficient idea  usually  rests  with  the  man  wlio  has  the  au- 
thority to  put  it  into  use.  He  does  not  grasp  the  idea, 
does  not  know  the  greater  benefit  to  be  derived  from  it, 
has  heard  no  one  discuss  it  and  has  been  unable  to  read 
upon  the  subject  so  as  to  understand  it.  It  is  surpris- 
ing how  many  such  men  who  do  not  know  are  unwilling 
to  be  caught  learning  the  actual  working  principles  of 
'.he  modern  methods.  Some  are  almost  ashamed  if  they 
are  detected  educating  themselves.  The  man  who 
makes  the  best  department  head  regardless  of  his  posi- 
tion is  the  one  who  is  always  open  to  argument,  is  al- 


ways ready  to  consider  and  learn  the  actual  workings 
of  a  new  idea,  who  has  the  advancement  of  every  man 
under  him   continually  before   him,   and  who   tries  to 
promote  or  make  the  way  easier  for  each  of  them. 
Requirements  of  a  Successful  Employee 

The  first  question  that  arises  in  my  -mind  regarding 
selecting  men  for  promotion  is  this :  Is  the  average 
man  with  all  his  faults  and  drawbacks  the  proper  man 
to  be  given  the  responsible  position  in  a  progressive  or- 
ganization? After  making  a  careful  study  of  the  aver- 
age employee  I  am  almost  compelled  to  declare  against 
careful  selection. 

I  have  in  my  notebook  details  of  many  men  who  are 
holding  responsible  positions  who  apparently  have  not 
the  first  elements  that  make  up  the  employee  who  could 
efficiently  do  the  work.  They  were  selected  by  the  guess 
method,  with  little  or  no  thought  of  personal  aptitude 
or  the  requirements  of  an  efficient  employee  on  certain 
work. 

I  actually  believe  some  firms  in  this  da)'  of  rapid 
commercial  advancement  select  the  employee  who  wants 
the  job  if  the  boss  likes  him,  regardless  of  whether  he 
possesses  qualifications  or  not.  It  would  be  absurd  to 
give  a  man  a  place  as  blacksmith  who  had  succeeded  as 
a  jewelry  maker,  or  to  select  a  man  for  heavy  machine 
repairing  who  had  proved  successful  as  a  phonograph 
or  watch  repairman.  Each  type  of  man  is  successful 
because  of  the  size  of  the  material  he  works  on.  A 
successful  jewelry  salesman  usually  makes  the  worst 
kind  of  furnace  salesman.  It  is  this  way  in  all  classes 
of  work.  Some  men  will  succeed  around  the  small 
machine,  while  others  will  do  their  best  upon  the 
largest. 

In  considering  a  man  for  a  responsible  position  there 
is  no  element  concerning  the  man's  makeup  which  the 
emplo}ment  manager  does  not  need  to  bring  into  consid- 
eration. Each  has  a  direct  bearing  upon  the  man's  chance 
of  success.  The  combined  elements  which  constitute 
the  man  and  make  him  what  he  is  must  have  careful 
consideration. 

A  Few  Important  Fundamext.als 

In  selecting  the  employee  the  interviewer  strives  to 
pick  the  man  who  studies  and  profits  by  what  he  sees. 
All  progressive  organizations  are  beginning  to  realize 
the  \alue  of  study  in  measuring  a  man's  future  value. 
What  effort  of  a  man  will  win  for  him  greater  respect 
from  a  firm  than  study?  Study  is  the  very  foundation 
of  success.  No  man  ever  succeeded  who  did  not  study 
in  some  form  or  another.  The  progressive  emplojment 
department  is  placing  more  stress  upon  this  element 
now  than  ever  before.  This  is  because  the  eager  strife 
lor  supremacy  in  the  commercial  world  today  is  gather- 
ing every  man  who  holds  out  any  determination  to 
study. 

Many  corporations  are  finding  it  profitable  to  estab- 
lish schools  in  which  they  instruct  their  employees. 
This  pays  unbelievable  dividends  upon  the  cost.  It 
v.as  the  progressive  employment  department  that  first 
found  the  need  of  the  school  and,  since  the  first  one  was 
established  many  years  ago,  every  firm  as  it  rises  now 
is  establishing  schools.  Many  have  been  established 
within  the  last  few  months  upon  the  success  that  has 
been  gained  from  others. 

The  best  employee  is  the  one  who  enjoys  studying.  I 
do  not  mean  by  this  the  one  who  studies  in  a  haphazard 
method.  He  should  lay  out  or  have  laid  out  for  him  a 
definite  plan  of  study.  This  he  should  follow  to  the 
letter. 

The  greatest  incentive  for  study  is  always  offered  in 
ihc   subject   in   which   the  student   is  interested.     This 
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often  is  not  the  field  which  he  is  working  in,  although 
he  enjoys  preparing  himself  for  the  thing  that  he  in- 
tends to  follow.  This  is  usually  reaction  from  the  work 
which  he  follows  during  the  day.  A  young  man  study- 
ing in  a  field  different  from  his  work  looks  forward  to 
his  evening  hours  when  he  might  relax  his  mind  to  his 
favorite  study.  The  progressive  employment  depart- 
ment today  is  encouraging  every  man  to  study  some- 
thing and  eagerly  searches  among  men  who  prepare 
themselves  for  something  demanding  greater  responsi- 
bility. 

I  have  noted  one  young  man  in  particular.  He  pos- 
sessed an  abnormal  amount  of  ambition  to  climb.  To 
realize  his  ambition  he  sought  connection  with  a  firm 
that  advertised  among  their  employees  as  one  that  de- 
manded of  every  man  preparation  for  something  bet- 
ter. They  wanted  young  men  who  would  come  in  and 
make  good.  They  wanted  men  with  originality,  those 
who  could  look  ahead  and  show  the  company  where 
they  might  save  money  or  improve  efficiency. 

This  fellow  succeeded  in  obtaining  the  place  he  asked 
for  and  at  once  began  a  study  of  the  inefficiency  of 
the  plant.  He  found  the  root  of  the  evil  in  less  than  a 
week  and  at  once  began  to  plan  a  method  by  which  he 
could  overcome  it.  He  worked  hard,  studying  late 
every  night  to  and  from  work  on  the  car,  and  some- 
times in  slack  moments  during  the  day. 

I  saw  the  suggestions  that  he  had  ready  to  present  to 
ihe  management  by  which  they  could  save  thousands  of 
dollars  ever^•  3'ear.  They  were  good  and  showed  an 
extraordinary  amount  of  skill  and  insight  on  the  part 
of  the  young  man. 

He  promptly  made  out  a  suggested  program,  setting 
forth  the  objects  of  his  plan  and  the  results  that  he 
sought  to  obtain.  These  were  in  no  way  descriptive  of 
the  workings  of  his  plan.  This  rough  outline  he  pre- 
sented to  the  employment  manager  of  the  organization. 
Later  he  presented  it  to  the  assistant  general  manager 
for  his  consideration.  He  was  called  into  a  conference 
upon  his  plan  although  the  matter  was  never  carried 
any  further. 

Today  this  corporation  is  still  working  under  the  old 
plan,  losing  valuable  men  every  day,  seeking  outside 
men  for  the  more  responsible  positions  and  rejecting 
the  plan  that  would  have  saved  them  a  huge  sum  each 
}ear. 

This  occurred  in  an  organization  having  many  of  the 
latest  ideas :  An  efficiency  manager,  standardization  en- 
gineer, welfare  worker,  grocery,  dining  room,  em- 
ployees' magazine,  employees'  school  and  other  features. 
This  is  an  exceptional  instance  and  should  not  be 
interpreted  as  applying  to  the  firm  which  is  striving  to 
become  efficient.  It  is  mentioned  for  the  sole  purpose 
of  awakening  the  organization  that  considers  itself  ef- 
ficient although  in  realit\-  it  is  pseudo  efficient. 

The  progressive  employment  manager  could  have  put 
into  operation  a  plan  that  would  have  saved  the  organ- 
ization enough  energy,  now  being  wasted,  to  have  done 
nearly  half  of  the  \\(>rk. 

\'.\i,i-E  OF  Contentment 

A  man  to  succeed  must  be  contented  in  his  work. 
This  element  is  controlled  by  love  of  work,  environ- 
ment and  sufficient  remuneration  from  his  labor  to 
allow  for  the  necessities  of  life.  The  bearing  which 
these  elements  have  had  upon  his  life  in  the  past  should 
be  carefully  considered.  The  future  can  and  should  be 
favorably  controlled. 

Contentment  has  much  to  do  with  cooperation.  With- 
out contentment  there  can  be  no  cooperation  in  any 
corporation. 

Cooperation  in  any  industry  is  the  prerequisite  of  its 


success.  No  type  of  a  corporation  can  expect  to  suc- 
ceed without  the  wholehearted  cooperation  of  each  and 
every  employee  from  the  office  boy  to  the  general  man- 
ager, or  from  the  superintendent  down  to  the  sweeper. 

If  properly  aimed  at  by  those  in  charge  of  the  various 
departments  and  the  executives  it  is  the  easiest  factor 
of  all  to  obtain.  It  is  an  easy  thing  to  gain,  although  a 
hard  thing  to  regain  once  it  is  lost. 

Much  of  the  cooperation  is  gained  or  lost  by  the  de- 
[lartment  heads.  They  breathe  the  spirit  of  the  organi- 
sation into  the  employees.  When  corporations  realize 
the  influence  department  heads  have  over  those  in  their 
department,  greater  care  will  be  exercised  in  the  selec- 
tion of  the  men  to  be  responsible  for  the  handling  of 
other  men. 

G.MNING  C60PER.\TI0N 

The  successful  leading  of  men,  creating  within  them 
the  desire  to  climb,  assuring  them  of  a  reward  for  their 
perseverance,  these  are  the  predominant  elements  bring- 
ing about  greater  cooperation.  Lacking  any  one  will 
lessen  the  final  result  in  the  plant. 

Cooperation  cannot  be  had  from  the  average  man 
until  he  has  been  assured  some  sort  of  compensation 
for  his  endeavors.  Very  few  in  the  production  depart- 
ment realize  that  the  greater  their  productive  value  to 
the  firm  the  greater  their  success. 

These  elements  are  the  ones  that  demand  the  most 
careful  consideration  of  the  employment  department, 
and  are  those  that  will  decide  the  success  or  failure  of 
the  organization  of  today. 


an-i 


1  liheH'     Uit&p'i'liliJ, 

By  Alice  S,  Guller,  M.  D. 

4  WELL  known  labor  leader  in  an  address  given  to 
•*°^  a  group  of  women,  who  took  the  government  pre- 
liminan,'  factory  employment  manager's  course  in 
Cleveland,  Ohio,  this  last  summer,  said,  that  when 
they  were  prepared  to  accept  positions  in  different 
parts  of  the  country  most  of  them  would  have  to 
work  "for  blood  money."  Why  are  union  men  so  op- 
posed to  women  going  into  factories?  Corporations  claim 
that  the  unions  do  not  want  women  in  factories  for  fear 
there  will  not  be  enough  work  for  men  to  do  if  women 
are  to  be  employed  in  increasing  numbers.  Now  part  of 
that  statement  is  true,  but  to  come  nearer  the  truth.  I 
must  say  that  we  cannot  "pull  the  wool"  over  the  public's 
eyes  any  longer,  for  this  question  of  "women's  versus 
men's  labor"  goes  very  deep,  so  deep  that  working  men 
are  unknowingly  fighting  for  the  biggest  thing  in  the 
world — their  future  progeny.  Only,  they  are  unable  to 
express  it  in  so  many  words,  but  as  a  mass  they  are  un- 
consciously fighting  the  instinct  of  self  preservation,  and 
fighting  hard. 

I  have  been  asked  over  and  over  again,  why  I  was 
\villing  to  leave  a  good  position  in  a  large  hospital  to  go 
into  work  where  I  would  have  to  come  in  contact  with 
many  unpleasant  things.  As  a  physician,  coming  in 
contact  with  many  working  women,  I  have  always  want- 
ed to  get  first  hand  knowledge  of  working  conditions  in  a 
factory.    That  chance  came  to  me  this  summer. 

From  conditions  that  existed  in  the  factory  where  I 
worked,  and  from  information  obtained  from  my 
colleagues,  who  too  worked  in  factories,  I  was 
impressed  more  than  ever  of  the  relative  value  of 
making  compulsory,  the  ph}-sical  examinations  of  women 
workers,  and  then  giving  them  work  according  to  their 
physical  limitations  and  strength.  It  has  been  demon- 
strated to  the  whole  world,  from  authentic  informa- 
tion   received    from    England,   that    it    was   because   of 
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her  "sins  of  omission"  at  the  beginning  of  the  war  re- 
garding her  women ;  such  as  the  lack  of  physical  exam- 
inations and  proper  placing  in-  factories  that  many 
\\omen  have  been  made  physical  wrecks. 

During  this  last  year,  New  York  State  started  "pre- 
natal clinics"  where  a  woman  can  go  and  have  the  best 
medical  advice  during  the  whole  term  of  pregnancy, 
with  the  idea  of  helping  to  make  labor  easy,  and  for 
the  protection  of  the  child.  This  is  a  splendid  innova- 
tion, but  to  be  consistent  we  must  go  back  to  the  time 
that  a  girl  starts  in  to  work,  and  consider  her  physical 
endowments  and  special  functions,  which  make  the  pro- 
tection of  her  health  even  more  necessary  than  the  pro- 
tection of  a  man's  health.  This  country  cannot  atTord 
to  have  "sins  of  omission"  laid  at  our  doors. 

From  the  outlook  of  public  health  we  must  have 
women  supervise  women,  and  the  best  reason  for  insist- 
ing that  a  woman  vi-orker  be  examined  by  a  woman  in- 
stead of  a  man  is,  that  being  a  woman  herself,  she  can 
strike  at  the  root  of  evils  that  are  powerful  in  under- 
mining a  working  woman's  health.  Especially  in  facto- 
ries hiring  foreign  women,  better  results  are  obtained  by 
having  a  woman  examiner  give  them  their  physical  ex- 
aminations, as  this  type  of  worker  talks  freer  to  women 
than  to  men,  due  to  racial  traditions  of  what  constitutes 
modesty. 

The  labor  situation  both  now  and  after  the  war  will. 
of  course,  be  critical.  \\  ashington  advices  state  that 
there  is  now  a  shortage  of  1,000,000  men  in  the  labor 
ranks.  This  situation  can  only  be  met  by  recruiting 
women  for  work.  It  is  being  made  apparent  each  day 
to  all  of  us  that  large  numbers  of  men  are  rejected  for 
active  sei-vice  because  they  are  not  physically  fit.  Know- 
ing this  to  be  true,  what  must  be  the  ratio  of  unfit 
women?  How  many  concerns  have  their  women  work- 
ers examined  before  allowing  them  to  work  ?  Very,  ver)^ 
few,  unfortunately.  Will  we  allow  industry  to  make 
a  "mess"  of  our  womens'  lives  on  the  plea  of  war  ne- 
cessity ? 


By  A.  Vere  Shaw 

IVith   the   United  Shoe  Machinery  Corporation 
T  is  so  easy  to  fall  into  bad  habits  in  connection  with 
anything  that  is  a  matter  of  hourly  use,  that  often- 
times we  fail  to  appreciate  the  difference  between 
good  and  poor  telephone  service.     A  few  months  ago 
this  matter  came  forcibly  to  our  attention  and  as  a  re- 
sult we  worked  out  a  series  of  bulletins — 10  in  all — 
aimed   to   improve   the   telephone   service   in   our   own 
building,    in   connection   with   our  branch   ofifices,   sev- 
eral of  which  are  connected  by  private  wire,  and  for 
the  benefit  of  our  customers. 

Thinking  that  our  experience  may  be  of  benefit  to 
others,  several  of  the  bulletins  are  reproduced  herewith: 
Bulletin  I  outlines  the  entire  plan  except  for  some  im- 
provements that  were  made  in  the  operation  of  our 
switchboards.  The  result  of  this  educational  effort 
has  been  a  material  improvement  in  the  telephone  habits 
of  our  entire  organization. 

The  bulletins  below  are  i,  3,  4,  6  and  10.  Those 
omitted  are:  bulletin  2,  General  Information;  5,  How 
to  make  a  T-ocal  Call ;  7,  Toll  and  Branch  Calls, ;  8, 
Courtesy  ;  number  9,  Miscellaneous. 
Bulletin  No.  i 
A  certain  man  recently  hung  up  liis  receiver,  after  a  tele- 
phone conver.sation.  and  said  to  a  friend  at  his  side :  "I  have 
never  met  that  vounR  man  face  to  face,  but  the  way  he  talks 
ever  the  telephone  is  typical  of  the  whole  organization  of  that 
house.  They  always  answer  every  question  in  a  polite  and 
courteous  manner.    They  never  keep  you  waiting  unnecessarily. 


They  all  seem  to  take  a  personal  interest  in  what  vou  have  to 
say  and  you  can  be  sure  that  your  telephone  requests  will  have 
the  most  careful  attention." 

The  telephone  today  is  one  of  the  most  important  tools  of 
business.  Your  success  in  life  will  depend  mostly  on  the  way 
you  handle  your  tools.  For  your  sake,  therefore,  and  for  the 
sake  of  the  Corporation — whose  success  you  and  _vour  fellow- 
workers  make  possible— are  you  willing  to  make  a'  brief  stiidy 
of  the  telephone?  With  your  help,  this  organization  can  soon 
win  an  enviable   reputation    for  business   like   telephoning. 

Do  not  be  misled  as  to  motives.  You  are  to  go  into  this 
for  what  you  personally  can  get  out  of  it.  The  Corporation 
expects  to  foot  the  bill  with  a  view  to  its  own  gain.  Our  ob- 
jects, however — personal  or  corporate — are  inseparably  bound 
up  together.     Your  gain  is  our  gain. 

First  lesson  on  the  Art  of  Telephoning  will  be  sent  out  Mon- 
day, June  10,  and  a  new  lesson  will  follow  e\ery  few  days. 
Lessons  are  to  be  read  and  their  teachings  put  into  practice 
immediately.  Contrary  to  the  usual  procedure,  you  will  be 
assumed  to  have  a  perfect  grade  in  your  lesson  until  you  are 
caught  by  your  associates,  or  the  operators,  in  the  act  of  dis- 
regarding instructions.  Please  report  direct  to  the  guilty  per- 
son any  infractions  you  observe  and  notify  him  or  her  to  re- 
view carefully  the  proper  lesson.  Keep  your  lessons  for  future 
reference. 

There  is  nothing  like  the  old  reliable  Oil  of  Good  \\'ill  to 
make  the  machinery  of  business  run  smoothly.  First  lesson, 
Monday,  June  10! 

BuLLETix    Xn.   _^.   How,   When   .\xd   Where   to   Answer   the 
Telephone 

Do  you  know  that  95  per  cent,  of  the  people  doing  business 
with  this  Corporation  call  over  the  telephone?  Sort  of  worth 
while  to  dress  up  our  telephone  entrance,  then,  and  make  those 
who  enter  by  the  telephone  door  feel  at  home  as  quickly  as 
possible — isn't  it? 

Your  success  with  this  Corporation,  or  anywhere,  depends 
on  your  personal  efficiency.  The  success  of  the  Corporation 
depends  on  the  personal  efficiency  of  all  its  workers.  Your 
personal  efficiency,  therefore,  is  of  considerable  importance 
to  both  of  us. 

How  TO  Answer  : 

1.  When  answering  a  call  for  your  Department,  say  "Sales 
Department,"  "Eyelet  Department,"  and  not  "Hello." 

2.  When  you  answer  for  the  Department  and  have  direct 
dealings  with  the  public,  and  your  line  is  more  or  less 
individual,  give  your  department  and  your  own  name — 
thus.  "Sales   Department,   Mr.  Gay  talking." 

3.  If  the  line  is  used  almost  exclusively  by  you,  give  your 
name — thus.  "Mr.  Green  talking." 

4.  -Answer  for  an  official,  in  his  office — thus,  "Mr.  Under- 
wood's office." 

Note  :     Ascertain   at    once   which    method    you    shoijd 
use  and  begin  with  the  first  call  you  answer. 
"Hello"   is   fast  becoming  obsolete. 

When   to   Answer  :    When   the   First   Bell   Rings  ! 
Delay  in  answering 
(I.)   Wastes  the  time  of  the  caller. 
(2.)   \\astes  the  time  of  two  or  more  operators. 
(3.)   Needlessly  ties  up  miles  of  wires  and  costly  equipment. 
(4.)   Causes  repeated  rings,  distracting  the  attention  of  those 
around,  making  them  pause  in  their  work  and  even  take 
useless  steps  toward  the  telephone. 
(5.)   Is  mighty  inconsiderate  and  unbusinesslike. 
Where  to  .Answer:    Speak  into  the  transmitter — your  mouth 
two  inches  away. 

St.art   Right — ox   the   Next   C.\ll 

Bulletin  No.  4,  Signaling  the  Oper.\tor 

Take  out  your  watch,  or  borrow  one.  Hold  it  up  to  your 
ear  : — 

"Ticktickticktickticktickticktickticktick." 
Put  the  watch  in  your  pocket. 

Do  vou  remember  how  the  dignified,  time-worn  grandfather 
clock  that  stood  in  the  hall  of  the  old  homestead  used  to 
poke  along: 

"Tick         —        —        —         tock! 

Tick         _         _        —         tock! 

Tick         _        _        —         tock! 

Tick        —        —        —        tock!" 

how   he   told   the   hour   just   as   accuratelv   as   your   W  altham, 

with  HALF  THF  HURRY? 

The  next  time  when  Dick  Roe— finishing  his  conversation 
with   vou— asks   to  be  connected   with  the   Sales   Department, 
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and  you  smilingly  rcjily,  "Hold  the  line  a  minute,  please" — 
then,  remembering  the  old  grandfather  clock,  put  your  finger 
on  the  hook,  and.  as  you  move  it  slowly,  say : — 

"Tick  (down)  —        —        —        tock!    (up) 
Tick  _        _        _        tock! 

Tick  —        —        ^        tock ! 

Tick  —        ^        —        tock !" 

(down  and  up  four  times). 

Then  wait  to  hear  "United."  If  it  does  not  come,  repeat 
the  exercise  as  before.  When  you  do  hear  "United,"  ask  the 
operator  to  please  connect  Mr.  Roe  with  the  Sales  Depart- 
ment. 

Transferring  of  calls  is  a  constant  source  of  annoyance  and 
expense.  Proper  observance  of  the  above  instructions  will 
remedy  50  per  cent,  of  our  telephone  troubles.  Moving  the 
hook  quickly  makes  no  signal  at  all.  In  signaling  the  operator, 
remember — alwavs  : — 

"tick        _        _        _        tock!" 

Bulletin  No.  6,  The  Human  Voice 
When  a  man  meets  you  face  to  face,  he  sizes  you  up  by 
your  appearance,  your  expression,  your  manner.  When  you 
talk  over  the  telephone,  voice  calibre  alone  proclaims  your  ap- 
pearance, your  character,  your  ability  and  the  ability  and  the 
character  of  the  company  for  which  you  work.  The  blind 
are  said  to  be  very  keen  judges  of  human  nature,  and  cer- 
tainly telephone  impressions  seldom  need  revising. 

A  well  modulated  voice  is  indeed  an  undisguised  blessing. 
But  any  voice,  be  it  ever  so  raspy,  is  as  a  land  flowing  with 
milk  and  honey,  provided  it  speaks  right  out  with  cheerful 
inflection,  makes  a  business-like  statement,  and  shows  its 
owner  to  be  concentrating  his  whole  attention  on  the  business 
at  hand.  Quality  of  voice  alone  means  nothing.  Calibre  of 
voice  portrays  the  calibre  of  man  or  woman. 

When  a  man  enters  your  office,  do  you  amble  listlessly  to- 
ward him,  hold  out  a  weak,  flabby  paw,  and  wait  for  him  to 
say  "I  am  Mr.  Black  of  the  Black- Jones  Shoe  Company?" 
Of  course  you  don't.  You  open  fire  the  minute  you  set  eyes 
on  him — "How  are  3'OU,  Mr.  Black?  I'm  glad  to  see  you; 
come  right  in  and  have  a  chair."  etc.,  and  you  give  him  a 
man's  handshake.  You've  smoothed  the  way  for  the  trans- 
action of  business. 

Use  the  same  method  with  the  telephone.  When  the  bell 
rings,  take  up  the  receiver  promptly,  and  answer  with  a  hand- 
shake in  your  voice — a  live,  tingling  handshake.  Use  the  ris- 
ing inflection.  Show  Mr.  Black  that  you're  interested  in  what 
he  is  saying,  even  though  he  wants  to  talk  to  someone  else. 
Speak  up.  Don't  mumble  your  words.  Ar-tic-u-late  dis- 
tinct-ly. 

If  vou  want  a  maxim,  here  it  is:  BE  GENUINELY  IN- 
TERESTED IN  YOUR  CALLER'S  BUSINESS;  ACQUIRE 
AN  ACCOMMODATING  SPIRIT— AND  PRACTICE  THE 
GOLDEN  RULE. 

Do  these  things  and  some  day  you  will  declare  dividends 
on  your  voice. 

Bulletin  No.  10,  In  Conclusion 
A  certain  man  recently  hung  up  his  receiver,  after  a  tele- 
phone conversation,  and  said  to  a  friend  at  his  side :  "I  have 
never  met  that  young  man  face  to  face,  but  the  way  he  talks 
over  the  telephone  is  typical  of  the  w-hole  organization  of 
that  house.  They  always  answer  every  question  in  a  polite 
and  courteous  manner.  They  never  keep  you  w'aiting  un- 
necessarily. They  all  seem  to  take  a  personal  interest  in  what 
you  have  to  say  and  you  can  be  sure  that  your  telephone  re- 
quests w^ill  have  the  most  careful  attention." 

When  we  hear  the  first  man  express  exactly  that  thought  in 
regard  to  our  Corporation,  we  shall  feel  that  these  letters  have 
accomplished  the  purpose  for  which  they  were  intended. 
Kipling  says,  that  what  wins  the  day 
" — ain't  the  individuals, 
Nor  the  army  as  a  whole, 
But  the  everlastin'  team-work 
Of   every  bloomin'   soul." 


AmericanKation  m  Industry 
By  Winthrop  Talbot  M.  D. 

Adviser  in  Alien  Education,  Bureau  of  Industries  and 
Immigration,  Nczv  York  State  Industrial  Commission 

N  tliis  war  for  democrac}' — government  of  the  peo- 
ple,   by    the    people,    for    the    people — the    terms 
Americanism  and  Americanization  have  become  fa- 
miliar.    If  used  with  understanding  they  are  full  of 


meaning  and  inspiration,  but  in  their  application  to  in- 
dustry they  have  often  been  employed  vaguely  and  fool- 
ishly. 

Americanism  is  an  attitude  of  mind.  It  is  induced 
ihrough  conviction,  never  through  compulsion.  It  is 
a  belief  in  equal  opportunity  and  obligation  for  all  in 
mutual  service.  It  finds  expression  in  actively  maintain- 
ing the  ideals  and  principles  underlying  American  gov- 
ernment, industry,  and  social  conditions.  Americanism 
cannot  be  taught ;  it  must  be  fostered.  It  is  the  natural 
product  of  living  under  right  American  conditions. 

Americanization  is  the  wider  spread  of  Americanism. 
In  connection  with  our  industries  we  are  treated  to  fre- 
quent impassioned  appeals  to  Americanize  the  alien 
worker.  Campaigns  of  Americanization  have  been  urged 
upon  employers  and  their  natural  response  has  been 
one  of  cordial  and  loyal  assent,  but  such  campaigns  too 
often  have  begun  with  perfervid  oratory  and  have 
ended  rocket-like  with  bewildering  displays  of  glitter- 
nig  generalities.  They  have  accomplished  little  because 
wrongly  based.  The  appeal  has  been  made  mainly  to 
sentimentality  rather  to  sound  business  sentiment. 

In  general  our  alien  workers  need  but  little  stimula- 
tion to  their  desire  for  and  belief  in  the  fundamentals 
.jf  Americanism,    ^^'hat  they  do  need  is: 

First,  the  mechanism  of  language  to  enable  them  to 
share  in  American  thought. 

Second,  a  better  knowledge  of  the  principles  of  Amer- 
icanism. 

Third,  greater  understanding  of  their  obligations  as 
residents  in  and  citizens  of   Vmerica. 

The  two  last  depend  upon  the  attainment  of  the  first 
--the  alien  must  be  enabled  to  understand,  speak,  read, 
and  write  the  American  language. 

Money  Loss  Through  Lack  of  Americanism 

The  first  step  of  importance  in  any  campaign  of  in- 
dustrial Americanization  is  that  the  employer  himself 
shall  be  fully  impressed  with  the  money  loss  involved 
in  emijloying  workers  mIio  are  unable  to  cooperate  with 
him.  Industry  in  America  is  abandoning  once  and  for 
all  the  old-fashioned  autocratic  methods  of  employment. 
Today  intelligent  cooperation  is  requisite  to  success,  and 
cooperation  demands  ability  to  think  in  like  terms.  A 
common  language  is  the  basis  for  mutual  understanding 
and  a  working  force  speaking  many  tongues  is  an  abso- 
lute bar  to  industrial  unity.  Diversity  of  language 
breeds  suspicion,  foments  ill-feeling,  favors  injustice 
and  exploitation,  stimulates  unrest,  increases  labor  turn- 
over, and  multiplies  labor  cost. 

New   York    State's  Record  of   Illiter.vtes 

Teaching  American  to  aliens  is  sound  business  prac- 
tice. It  is  certainlv  a  war  measure  of  great  importance 
as  tending  not  only  to  more  rapid  production  and  elim- 
ination of  waste;  but  it  is  not  merely  a  war  measure. 
By  far  the  larger  proportion  of  our  costly  labor  dis- 
agreements have  had  their  roots  in  fundamental  inabil- 
ity on  the  part  of  great  masses  of  workers  to  share  in 
American  thought.  The  greater  part  of  our  common 
labor  consists  of  alien  workers  who  can  speak  or  read 
little  or  no  American,  and  often  are  illiterate  even  in 
their  own  language.  There  are  approximately  60,000 
manufacturing  establishments  in  the  State  of  New  York 
that  rank  as  factories ;  these  employ  2,000,000  workers, 
of  whom  1,600,000  are  foreign-born;  800.000  are  unable 
i  speak  American,  and  400,000  are  technically  illiterate 
— by  this  is  meant  inability  to  write  at  all  in  any  lan- 
guage. More  are  unable  to  read  even  in  their  own 
language.  Not  less  than  600.000  employed  workers  are 
unable  to  read  any  danger  signs  or  work  directions. 
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In  1916  from  a  total  of  313,000  accidents  reported  in  the 
State  of  New  York  to  the  State  Industrial  Commission, 
58,500  were  compensated,  costing  $11,500,000,  or  $40,000  a 
day.  During  1917,  accidents  were  reported  at  the  rate  of 
1,000  a  day  at  a  cost  of  $13,000,000  per  year  as  an  initial 
expenditure,  to  which  must  be  added  the  cost  of  medical 
benefits,  administration  of  the  compensation  law,  wages 
and  cost  of  labor  turnover,  wliich  has  increased  the  total 
direct  and  indirect  cost  of  accidents  in  New  York  State 
to  $35,000,000,  or  at  the  rate  of  $117,000  per  day. 

Seven  out  of  ten  applicants  for  compensation  require  the 
services  of  an  interpreter.  When  a  man  requires  an  inter- 
preter to  present  his  claim  he  is  presumably  unable  to  un- 
derstand work  directions  in  American,  and  for  that  reason 
alone  is  needlessly  exposed  to  injury.  If  therefore  about 
70  per  cent,  of  all  industrial  accidents  in  New  York  State 
are  largely  attributable  to  ignorance  of  the  language  in 
which  safety  directions  are  given,  and  by  instruction  in 
the  factory  for  one  hour  a  day  for  50  days  it  is  probable 
that  one-half  of  the  number  of  accidents  could  be  prevented, 
the  immediate  gross  savings  to  our  industries  vi^ould  ag- 
gregate $50,000  a  day!^ 

1  HE  Foreigner  Can  Learn  American  in  Ten  Weeks 

Practical  methods  have  been  devised  whereby  the  il- 
literate alien  ma}^  be  taught  to  understand,  speak,  read, 
and  write  500  American  words  and  phrases  in  30  hours 
of  instruction  one  hour  a  day  for  10  weeks.  The  cost 
of  instruction  for  groups  of  workers  should  not  aver- 
age more  than  20  or  25  cents  an  hour  per  person.  Such 
classes  should  be  conducted  by  trained,  industrially 
minded  teachers  in  factory  hours  without  loss  of  wage. 
In  addition,  there  should  be  instituted  a  general  move- 
ment in  the  factory  or  works  similar  to  a  thrift,  war  sav- 
ings, or  Red  Cross  campaign,  to  enlist  every  one  as 
■Americans  All,  each  agreeing  to  take  on  the  responsi- 
bility for  teaching  some  foreign-speaking  neighbor. 
Plans  for  such  a  cainpaign  are  available,  and  to  this 
end  bi-language  lesson  leaflets  have  been  formulated, 
called  "Language  Lesson  Units"  which  may  be  put  into 
the  hands  of  every  learner  whereby  steady  progress  in 
learning  may  result  and  be  recorded. 

Until  the  present  time  it  has  been  difficult  to  obtain 
effective  mechanism  for  teaching.  Now  there  is  slight 
excuse  for  any  employer  to  be  compelled  to  deal  with 
non-American  speaking  workers  on  his  pay-roll.  The 
means  are  at  hand. 

The  efficiency  engineer  neglects  the  first  principles  of 
his  science  when  he  neglects  these  facts  and  fails  to 
insist  upon  one  language  for  all  workers  as  a  basis  for 
efficient  labor  employment  methods.  Labor  has  neg- 
lected too  long  to  remove  the  obstacles  to  cooperative 
movements  inherent  in  the  lack  of  a  common  language. 


'  "The  English  for  Safety  Campaign"  by  Marian  K.  Clark, 
Chief  Investigator,  Bureau  of  Industries  and  Immigration, 
New  York  State  Industrial  Commission,  230  Fifth  Avenue, 
New  York,  N.  Y. 


ABOR  conditions  since  the  beginning  of  the  war 
have,  of  course,  given  great  impetus  to  the  growth 
of  the  specialized  employment  department  idea. 
It  is  gratifying,  nevertheless,  to  note  this  growth  and 
the  resultant  im])rovenient  in  provisions  for  the  safety, 
health,  convenience  and  training  of  cmi)loyees. 

As  tuight  he  expected,  however,  employment  "sys- 
tems" are  multiplying  in  number  and  also  in  complexity 
of  detail  and  in  elaborateness  of  forms.  While  there  arc 
still  many  large  industrial  establishments  where  the  old 
methods  of  "hiring  and  firing"  prevail,  with  the  fore- 
men leaving  their  departments  at  the  very  hour  when 
their  presence  is  most  needed  to  "get  the  day's  work 


started  right"  and  going  out  to  the  gate  to  "pick  up" 
help,  on  the  other  hand  we  find  plants  with  thousands  of 
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employees  almost  all  of  whom  are  mechanics  and  labor- 
ers, skilled  and  unskilled,  using  an  application  blank  con- 
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sisting  of  four  pages  of  more  or  less  relevant  questions 
as  to  the  applicants  personal  inclinations  and  family 
history. 
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'.etween  these  two  extremes  there  is  a  happy  medium. 
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'J'he  follow- 
ing  plan  was 
worked  out  for 
a  plant  consisting 
of  three  divi- 
sions, each  cover- 
ing a  consider- 
able area  and 
more  or  less  sepa- 
rated from  the 
others  by  natural 
or  artificial  ob- 
structions, but  all 
in  one  enclosure. 
There  are  three 
entrances  or 
gates  to  the  prop- 
erty on  public 
highways  f  r  o  m 
one-half  to  three- 
quarters  of  a  mile 
apart.  For  the 
convenience  o  f 
applicants,  there- 
fore, three  em- 
ployment offices 
must  be  main- 
tained. 

A    central    em- 
ployment    of- 
fice keeps  all  records  and  maintain 
interviewers.     These   interviewers 
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MEN     EMPLOYED 


RECORD    CARD    FOR    PAYMASTER 


staft"  of  trained 
most  cases,  are 
skilled  tradesmen  selected  because  of  their  exceptional 
intelligence  and  good  judgment,  and  trained  in  methods 
of  interviewing. 


Successful  ai)plicants  are  then  passed  by  a  desk  where 
numbers  are  assigned  and  a  "'reference  and  mtroduc- 
tion-  slip  filled  out  for  each  (Figure  3),  after  which 
they  are  escorted  by  messengers  to  the  various  foremen 
to  whom  they  have  been  assigned.  As  each  foreman  has 
the  option  of  rejecting  any  employee  sent  to  him,  the 
messenger  waits  for  his  decision  and  returns  the  ref- 
erence and  introduction  to  the  employment  office  mdi- 
catincr  the  foreman's  action.  In  case  of  rejection,  the 
aiiplicant  is  usually  reassigned.  If  the  reason  for  the 
re  ection  is  such  as  to  call  for  an  investigation,  the  ap- 
plicant is  not  employed  unless  the  investigation  results 

in  his  favor.  ,    ,       1       -c     ..• 

The  file  card  is  filed  numencallv,  and  the  classification 
and  record  card  is  filed  alphabetically,  so  that  one  file 
forms  a  cross  index  to  the  other  and  instant  access  is 
afforded  to  the  records  either  by  name  or  number. 

The  individual  record  is  kept  up  to  date  by  means  ot  a 
report  and  recommendation  slip  (Figure  4)  which  the 
foreman  is  required  to  fill  out  and  file  with  the  em- 
nlovment  department  before  any  change  in  an  employee  s 
statu-^  becomes  effective.  Thus,  no  employee  will  be  put 
on  the  payroll,  nor  any  employee  receive  an  increase  in 
rate,  unless  the  paymaster  has  received  proper  notice 
(Fi°-ure  s)  from  the  employment  department. 

•C simple  requisition  form  (Figure  6)  to  be  filled  out 
by  the  foremen  and  approved  by  the  superintendent  com- 
pletes the  machinery  of  the  plan. 

Study  fadestfial  Conditions 


REQUISITIOK   AND  AUTHORITY 


EMPLOYMENT      OEP/VRTMENT 


Oonti'etc+  No, .     

the  Rates  indicated  Belc 
"Approved  ■ 


Please  Fumfeh 

—  Men  of  the,  Classes,  and  at 


Signed 


FIG.  6.       REQUISITION    RV    FOREMAN    AND    srRERINTEXUKNT 

The  three  offices  at  the  gates  are  in  instant  communi- 
cation with  the  central  office  by  telephone  and  an  auto- 
mobile runs  back  and  forth  between  the  central  office 
and  the  gates  for  the  convenience  of  applicants.  At  the 
gate  offices  are  clerks  who  fill  out  for  each  applicant  a 
file  card  (Figure  i),  which  indicates  by  trade  or  occu- 
pation the  interviewer  to  handle  the  case,  and  also  fur- 
nishes him  certain  necessary  preliminary  information 
and  enables  him  to  devote  his  attention  to  tlie  kind  and 
degree  of  skill,  character,  etc.,  of  the  individual. 

Applicants  arriving  at  the  central  office  are  distrib- 
uted to  the  desks  of  the  proper  interviewers,  who  indi- 
cate their  classification,  grade,  rating  and  assignment  on 
a  classification  and  record  card  (Figure  2),  which  be- 
comes a  permanent  record  card  for  this  individual  and 
shows  his  progress  from  time  to  time,  the  date  of  his 
final  release  and  the  reason.  The  result  of  the  physical 
examination  is  also  indicated  on  this  card,  the  doctor's 
record  of  the  examination  being  kept  in  his  office  adjoin- 
ing the  employment  office. 


By  Hollaed  L.  Church 

Employment  Manayer.  Rockford  Malleable  Iron  Works 

THE  writer  has  read  with  much  interest  the  reports 
on  different  methods  of  computing  labor  turnover 
published  recentlv  in  Industri.\l  Maxagement,  and  it 
seems  that  in  some  instances  the  most  important  matter 
is  missed.  The  value  of  a  set  of  figures  consists  solely 
in  the  information  they  convey.  If  that  information  is 
of  a  purely  academic  character,  it  matters  little  whether 
they  are  obtained  at  all. 

At  this  plant,  where  the  writer  organized  an  employ- 
ment department  about  18  months  ago,  we  regard  turn- 
over as  the  number  of  employees  it  is  necessary  to  hire 
for  replacement  in  order  to  keep  up  a  working  force. 

We  subdivide  our  hirings  and  terminations  along  the 
following  lines.  When  an  employee  is  hired  a  record  is 
made  stating  whether  he  was  taken  on  to  increase  the 
force  in  some  department,  or  whether  he  was  secured 
to  take  the  place  of  another  employee  who  had  termi- 
nated his  services  for  any  reason  whatever.  We  con- 
sider turnover  the  ratio  of  such  replacements  to  the  force 
report  for  a  given  period. 

It  seems  to  the  writer  that  the  method  of  figunng 
turnover  on  the  basis  of  either  hirings  or  terminations, 
without  subdividing  as  above  stated,  is  somewhat  arbi- 
trary, and  does  not  enable  one  to  arrive  at  the  most  use- 
ful information.  Take  a  concrete  illustration.  If  John 
Tones,  who  has  been  working  on  a  pension  job  for  the 
past  vear,  dies,  it  may  not  be  necessaiy  tp  replace  him. 
There  is,  in  such  case,  no  real  turnover  involved. 

Turnover  figures  are  valuable  only  as  they  are  an 
index  to  conditions  in  the  plant. 

Turnover  study  is  simply  a  means  to  an  end,  and  when 
that  end  is  secured,  namely,  information  regarding  the 
number  of  replacements  through  avoidable  terminations, 
it  is  time  to  stop  figuring  and  get  busy  with  the  human 
element  and  with  the  phvsical  conditions  in  the  plant  and 
its  environs  that  have  a  bearing  on  the  human  element 
and  its  permanent  attachment  to  the  plant. 


December,  1918 


513 


inent 


TPIE  war  has  been  won;  but  it  is  not  ended.  It  will 
not  be  ended  until  Germany,  her  Allies  and  Rus- 
sia have  stable  democratic  governments.  It  will 
not  be  ended  until  all  the  nations  of  Europe  and  the 
L'nited  States  are  producing  every  needful  article  for 
human  welfare  in  abundant  quantities. 

In  America  our  government  is  stable,  so  our  problem 
is  industrial.  At  once  we  must  begin  the  great  task  of 
industrial  readjustment  directing  all  of  our  energies 
toward  peace  production. 

Up  to  the  immediate  present  our  efforts  have  been 
concentrated  on  winning  the  war  and  our  industrial 
achievements  have  been  in  the  production  of  war  mate- 
rial. We  have  not  looked  into  the  future  so  much  as, 
for  instance,  great  Britain.  For  a  number  of  months 
there  has  been  an  active  section  of  the  British  Govern- 
ment known  as  the  Ministry  of  Reconstruction.  Under 
its  direction  are  some  twenty  committees,  each  one  in- 
vestigating and  studying  the  needs  of  some  important 
branch  of  British  industry.  W'ork  of  a  similar  nature 
has  not  yet  been  started  in  the  United  States,  but  it  is 
not  difficult  to  point  out  some  of  the  particulars  of  the 
great  problem  that  we  are  facing. 

In  due  time  three  million  or  more  Americans  will  be 
demobilized.  What  will  be  the  process  of  taking  them 
back  into  productive  occupations?  Several  hundred 
thousand  women  are  now  working  in  our  factories. 
What  will  they  do?  Will  they  stay  where  they  are? 
Will  they  go  back  to  their  former  conditions  of  living, 
supported  by  men,  or  will  there  be  a  tendency  for  more 
women  to  enter  industry  when  the  peace  boom  becomes 
a  fact?  What  will  happen  to  existing  war  contract.^? 
This  query  is  already  being  answered  by  cancellations. 
How  serious  will  be  the  period  of  hardship  stretching 
over  the  time  of  change  from  manufacturing  war  articles 
to  producing  peace  goods? 

What  will  be  done  with  the  special  equipment  with 
which  our  shojjs  are  filled,  developed  for  making  muni- 
tions and  of  little  use  for  anything  else?  What  lines  of 
manufacture  will  be  taken  up  by  our  many  enormous 
I)lants  that  were  built  to  make  a  specific  war  article,  as 
rifles,  shells,  fuses  and  the  like?    What  will  the  men  and 


women  now  working  in  these  plants  do  until  the  business 
arrangements  for  the  new  products  have  been  perfected, 
orders  received  to  warrant  the  beginning  of  manufac- 
ture, and  the  manufacturing  equipment  purchased,  in- 
stalled and  made  ready  to  operate?  How  difficult  will 
be  the  problem  of  rebuilding  the  organizations  for  the 
peace  industries  of  this  country?  Without  doubt,  no 
part  of  the  organizations  have  been  more  disrupted  than 
those  which  conducted  the  work  of  marketing  before 
the  outbreak  of  war.  Generally  speaking,  goods  must  be 
sold  before  they  are  manufactured. 

How  great  will  be  the  difficulty  of  getting  raw  material 
of  proper  kind  and  quality  to  enter  into  the  manufacture 
of  automobiles,  pianos,  textiles,  machinery,  railroad 
equipment  and  all  else  that  must  be  turned  out  to  meet 
the  normal  demands  of  trade? 

The  standard  of  living  set  up  in  many  places  due  to 
housing  developments  for  war  industries  must  be  further 
extended  to  older  and  established  industries  where  living 
conditions  are  far  from  being  in  keeping  with  the  best 
standards  for  health  and  comfort.  Will  not  many  indus- 
trial communities  face  an  industrial  housing  problem  of 
their  own? 

During  the  months  of  war  there  has  been  a  recogni- 
tion of  certain  principles  in  the  conduct  of  labor,  name- 
ly :  The  right  to  organize,  collective  bargaining,  the  8- 
hour  day  and  the  right  of  representation  when  changes 
or  modifications  are  discussed  in  wages,  rates  and  work- 
ing conditions.  Will  these  same  principles  continue  to 
be  recognized  after  the  war  ends?  It  has  been  frequent- 
ly pointed  out  that  today  employees  have  far  more  con- 
trol of  their  own  working  conditions  than  ever  before. 
It  is  freely  said  that  the  influence  and  experience  of 
army  life  will  bring  back  many  men  possessed  with  the 
qualities  of  leadership.  What  will  be  the  nature  of  the 
problem  in  granting  workers  a  voice  in  their  own  control 
and  management  ? 

What  will  hap]5en  to  wages?  Some  readjustments 
must  take  place.  War  wages  cannot  prevail  in  peace 
manufacture.  Perhaps  the  most  we  can  hope  for  in  this 
direction  is  that  the  readjustment  will  be  gradual,  ex- 
tended over  a  considerable  period  of  time,  influenced  by 
a  falling  in  the  cost  of  living,  and  be  so  conducted  that 
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there  will  be  a  iiiiniimiin  hardship  to  all  concerned. 
Now  for  a  final  part  of  this  problem!  Industrial  re- 
adjustment is  about  to  place  a  tremendous  burden  upon 
executives — bringing  back  the  effectiveness  of  labor, 
obtaining  an  adequate  output  from  productive  ma- 
chinery, and  increasing  the  efficiency  of  our  entire  pro- 
duction. This  is  the  overshadowing  problem  of  all.  In 
this  is  summed  up  the  tremendous  task  of  industrial 
readjustment  in  this  country.  For  its  solution  all  of  the 
engineering  and  industrial  executive  ability  will  be  re- 
quired for  years  to  come.  And  the  degree  with  which  it 
is  finally  worked  out  determines  the  place  that  the  United 
States  will  occupy,  not  only  as  a  power  among  the  na- 
tions of  the  earth,  but  especially  in  regard  to  its  internal 
and  foreign  trade  relations. 

*       *       *       * 

Labor  Turnover  Once  More 

The  extended  discussion  in  regard  to  what  is  labor 
turnover  that  has  been  printed  in  Industrial  Man.xge- 
MENT  indicates,  perhaps,  a  bit  of  irritation  with  the 
ideas  that  have  been  so  far  advanced.  Frankly,  is  it  not 
rather  absurd  to  work  out  turnover  percentages  and  get 
results  of  looo,  or  1500,  or  2300  per  cent.,  or  some  other 
large  and  outrageous  figure  ?  Although  we  have  become 
accustomed  to  talking  in  billions — whether  we  think  in 
them  or  not  is  quite  another  matter — we  are  not  yet  used 
to  figuring  and  comprehending  percentages  by  the  thou- 
sand. It  may  be  that  a  violent  jolt,  from  some  one  who 
has  the  imprudence  to  tell  us  that  our  present  methods 
of  defining  and  computing  labor  turnover  are  all  wrong, 
will  have  the  happy  effect  of  beginning  to  "clear  the  air." 

To  get  at  the  philosophy  of  the  matter  Mr.  William 
L.  Albro  offers  this  interpretation : 

"When  we  hire  a  worker — man  or  woman — we  make 
an  industrial  investment.  The  use  of  our  plant  facilities 
and  equipment  by  that  person,  and  everything  we  do  for 
him  through  training,  service  and  the  like  adds  to  our 
investment  in  him.  The  experience  that  he  gains  in  our 
employ,  whereby  he  is  able  to  do  better  and  more  work, 
and  the  spirit  of  loyalty  and  cooperation  that  he  acquires 
still  further  add  to  our  investment  due  to  his  employ- 
ment. 

"Now  it  is  quite  proper  that  we  should  make  this  in- 
dustrial investment,  indeed  we  must  do  so  if  we  are  to 
manufacture  and  produce.  So  making  this  investment 
is  a  normal  function  of  industry — it  is  the  loss  of  this 
investment  that  hurts. 

"Labor  turnover  is  the  term  that  we  are  now  applying 
to  this  industrial  loss.  One  of  the  purposes  of  an  em- 
ployment department  is  to  reduce  labor  turnover,  that 
is,  to  keep  down  the  loss  of  the  company  in  its  invest- 


ment in  employees.  This  function  is  a  preventive  one, 
ruid  like  many  other  preventive  responsibilities  the 
work  must  begin  a  long  time  before  the  crisis  of  im- 
pending loss  is  reached. 

"Therefore,  the  employment  department  must  hire 
men  and  women  suited  for  the  jobs  that  are  open,  must 
introduce  the  newcomers  into  their  work  under  condi- 
tions that  will  create  a  favorable  impression,  try  through 
every  proper  means  to  make  them  contented  and  effect- 
ive so  that  they  will  stay,  and  thus  prevent  the  invest- 
ment loss  that  would  occur  through  their  leaving. 

"It  is  evident  that  it  is  more  important  to  hold  the 
man  who  has  already  been  hired  than  it  is  to  hire  the 
applicant  at  the  gate." 

Once  we  accept  this  viewpoint  and  hard-headed  argu- 
ment we  will  see  that  separations  become  the  measure  of 
labor  turnover.  Under  this  heading  are:  quits,  dis- 
charges, layoffs  and  releases  for  whatever  cause.  The 
greater  they  are  the  greater  the  investment  loss,  and  the 
worse  is  the  record  of  the  employment  department. 

If  we  once  accept  a  line  of  reasoning  like  this  and  its 
conclusion  it  will  not  be  difficult  to  develop  a  mathemat- 
ical expression  which  will  give  us  a  result  in  figures  that 
may  be  useful,  although  it  is  more  than  likely  in  the  final 
consideration  that  the  results  of  no  formula  would  pre- 
sent a  true  picture  of  conditions  in  even  an  average  num- 
ber of  cases.  What  an  employment  manager  really 
wants  to  know  is  why  his  men  are  leaving  so  that  he  can 
take  the  proper  preventive  measures  in  regard  to  those 
who  have  not  already  separated,  and  knowledge  of  this 
kind  is  not  conveyed  by  a  percentage  nor  by  the  result 
of  any  computation  no  matter  what  formula  may  be  em- 
ployed. 

Shipboilding  Management 

With  the  firing  of  the  last  shot  at  the  Germans  at 
II  o'clock  Monday  morning,  November  11,  passed  the 
necessity  of  manufacturing  war  material,  but  did  not 
relieve  us  of  the  urgency  for  building  ships.  The  ship- 
building industry  is  quite  apart  from  that  of  making 
munitions  and  war  supplies. 

According  to  a  statement  issued  by  the  L^nited  States 
Shipping  Board  on  September  i,  1918,  the  loss  of  Allied 
and  neutral  shipping  from  August,  1914,  to  September  i, 
1918,  was  21,404,913  tons  dead  weight;  the  total  con- 
struction during  the  same  time  was  14,247,825  tons ;  en- 
emy tonnage  taken  to  the  end  of  1917  was  3,795,000  tons, 
giving  an  excess  of  losses  over  gains  of  3,362,088  tons. 
Here  is  a  large  net  loss  to  be  made  up,  and  in  addition 
the  normal  tonnage  increases  that  would  have  occurred 
during  the  last  four  years  had  there  been  no  war. 
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It  is  evident,  therefore,  that  our  shipbuilding  program 
cannot  be  abandoned  although  it  may  be  modified  in 
character.  On  this  point  the  country  has  been  reassured 
by  Chairman  Hurley,  of  the  Shipping  Board,  and  Di- 
rector-General Schwab,  of  the  Emergency  Fleet  Corpo- 
ration. 

The  leading  article  in  1ndustri.\l  Man.\gemext  for 
November  pointed  out  that  the  solution  of  the  shipbuild- 
ing program  as  it  then  existed  was  "management."  If  we 
are  to  continue  to  build  ships  under  the  authority  of  the 
Emergency  Fleet  Corporation — as  we  must  do — this 
problem  is  still  with  us.  Simply  put,  it  is  the  overcom- 
ing of  inefficiency  in  the  shipyards. 

Mr.  Churchill's  article  referred  to  above  lays  the 
foundation  for  the  suggestion  that  had  things  continued 
as  they  were  an  organization  of  some  kind  should  have 
been  created  under  the  Shipping  Board  to  improve  the 
management  of  the  yards.  Perhaps  we  might  call  this 
body  a  Shipbuilding  Management  Board. 

Although  this  suggestion  is  to  a  certain  extent  in  ret- 
rospection as  something  that  we  wish  might  have  been 
done,  for  if  properly  handled  it  would  have  been  the 
greatest  example  of  industrial  management  that  the 
world  has  ever  seen,  yet  it  is  possible  that  the  same  idea 
has  force  and  point  today. 

Without  doubt  those  who  have  been  active  in  directing 
the  affairs  of  the  Emergenc\-  Fleet  Corporation  will  be 
the  last  to  deny  or  minimize  the  inefficiency  in  handling 
labor,  controlling  materials  and  building  ships — the  coun- 
try is  pretty  well  convinced  that  this  inefficiencies  have 
persisted  in  a  majority  of  the  yards.  Now  after  the 
plans  change,  with  perhaps  a  turn  to  cargo  boats  that 
must  be  so  substantially  and  economically  built  that  they 
can  compete  in  the  world's  foreign  trade  throughout  a 
normal  length  of  life,  it  may  be  that  the  necessity  for 
bracing  up  the  yards  industrially,  eliminating  their  in- 
efficiencies and  producing  for  a  reasonable  cost  in  time, 
labor  and  materials,  will  add  emphasis  to,  rather  than 
detract  from,  the  suggestion  to  establish  a  Shipbuilding 
Management  Board. 

Such  a  board  might  properly  be  given  authority  to 
designate  methods,  plans  and  practices  to  be  adopted  by 
all  shipyards,  have  the  power  to  assist  the  management 
of  lame  yards  and  actually  to  manage  inefficient  yards 
if  this  course  should  become  necessary.  Its  creation 
would  mean  that  individual  shipyards  would  have  an  au- 
thoritative advisory  counsel  to  keep  them  informed  of 
the  best  developments  in  every  detail  of  shipbuilding, 
and  be  able  to  call  for  the  assitance  of  technical  and 
trained  men  to  help  in  putting  into  effect  any  plans, 
methods  or  schedules  that  otherwise  might  be  difficult 
to  introduce. 


American  industry  has  very  little  to  be  proud  of  in  re- 
gard to  the  degree  of  its  efficiency  during  the  war.  If 
now,  in  this  great  effort  for  shipbuilding  that  is  to  con- 
tinue for  many  months,  the  best  of  our  knowledge  of  the 
principles  of  industrial  management  can  be  put  into  ef- 
fect, there  will  shine  an  example  and  arise  a  stimulus 

that  may  bring  a  real  industrial  awakening. 

*  *       *       * 

Here  and  there  well  managed  industrial  plants  have 
studied  means  for  reclaiming  scrap  materials  and  sal- 
vaging waste  and  have  brought  their  methods  to  a  high 
point  of  efficiency.  But  in  general  the  average  plant 
is  negligent  in  this  particular.  The  shop  dump  is  still 
too  often  in  evidence,  where  paper,  lumber  and  many 
other  kinds  of  combustible  waste  are  burned  or  are 
left  to  be  picked  over  by  thrifty  Italian  families. 

The  months  of  high  prices  of  industrial  materials,  and 
the  difficulty  of  obtaining  materials  at  any  price,  have 
stimulated  savings  in  many  plants.  Let  us  hope  that  the 
beginning  thus  made  and  the  experience  acquired  during 
days  of  necessity  will  persist  until  every  industrial  plant 
shall  have  its  reclaiming  and  salvaging  department,  and 
will  save  as  a  duty  every  particle  of  industrial  material 
and  waste  that  can  be  utilized  for  any  purpose  whatso- 
ever. 

*  *  *  !f! 

For  more  years  than  we  like  to  think  we  have  been 
lectured  and  addressed  and  written  to  in  regard  to  the 
fire  hazard  in  industry.  But  apparently  so  little  prog- 
ress has  really  been  made  that  one  of  the  major  duties 
of  the  Plant  Protection  Section  of  the  Military  Intelli- 
gence Branch  of  the  War  Department  was  seeing  that 
proper  fire  protection  was  established  in  plants  making 
war  material.  Reading  of  the  hazards  commonly  dis- 
covered and  means  taken  to  guard  against  them  almost 
leads  one  to  believe  that  the  average  industrial  plant 
never  heard  of  fire  or  means  for  preventing  it. 

The  influence  of  this  Plant  Protection  Section  is  one 
of  the  happy  things  that  will  stay  in  industry  ilow  that 
the  war  is  over.  In  an  interesting  fashion  Mr.  Edmund 
Leigh  tells  on  page  504  what  his  organization  has  ac- 
complished. 

*  *       *       * 

iThe  keynote  session  of  the  annual  meeting  of  the 
American  Society  of  Mechanical  Engineers,  which  opens 
on  Tuesday,  December  3,  is  on  "The  Engineering  of 
Man  Power."  In  selecting  this  topic  there  is  a  recogni- 
tion of  the  place  that  febor  occupies  in  industry  and, 
therefore,  in  engineering.  There  is  also  recognized  the 
fact  that  the  really  big  engineer  and  industrial  execu- 
tive of  the  future  will  be  a  handler  of  men,  not  things. 

*  *       *       * 

To-day's  demands  on  industry  are : 

Maximum  production  ;  minimum  waste ;  standard  cost. 
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FRONT  VLEW  OF  DOOR  SHOWING  KASTKXER 


VVoolson  Boiler  "Access'"  lUoors 
'T'HE  Woolson  boiler  "access"  door  has  been  devel- 
oped  to  provide  an  airtight  door  under  all  condi- 
tions of  handling  and  changes  of  temperature.  The 
requisite  of  such  a  door  is  first  a  frame  of  sufficient 
rigidity  to  keep  its  shape  and  so  anchored  into  the  brick 
work  as  to  remain  always  snug  and  tight,  and  a  fitting 
of  the  door  itself  against  the  frame  so  that  the  filtration 
of  air  will  be  reduced  to  a  minimum. 

The  c  o  n  - 
5itruction  of  the 
door  illustrated 
herewith  is 
such  that  it  can 
be  packed  with 
plastic  m  a  t  e  - 
rial  when  first  in- 
stalled and  re- 
main in  that  con- 
dition a  long 
time  so  that  the 
door  when  being 
opened  and 
closed  fits 
against  this 
packing  material 
after  having 
been  first  pep- 
pered with  black 
lead.  If,  how- 
ever, parts  of  this 

packing  break  away  during  long  use  it  is  an  easy  mat- 
ter to  make  a  repair  with  the  same  or  similar  plastic 
material.  All  ir- 
regular!- 
ties  or  beading  of 
the  door  fit  into 
correspon- 
ding  impressions 
in  the  packing, 
thus  forming  an 
airtight  joint. 

The  door  is  fastened  by  means  of  a  swinging  clip  in- 
stead of  the  ordinary  latch  because  the  latter  must  De 
brought  to  a  certain  position  to  fasten,  and  the  set  screw 
on  the  swinging  clip  permits  of  proper  adjustment  of 
the  door  against  the  plastic  packing.  As  many  access 
doors  are  located  in  dark  spaces  there  is  a  counter-sunk 
spot  on  the  door  into  which  the  point  of  the  set  screw 
can  be  brought  by  the  sense  of  feeling  and  the  fireman 
can  be  assured  that  the  door  is  properly  closed. 

This  access  door  is  manufactured  by  Mr.  O.  C.  Wool- 
son,  39  Cortlandt  Street,  New  York  City. 
*      *      *      * 

Palmer  Slack  Burner 
AN  installation  of  the  Palmer  burner  system  consists 
•*^  of  a  set  of  burners,  a  blower,  automatic  regulator 
for  maintaining  constant  steam  pressure  and  theneces- 
sary  fixtures,  piping,  dampers,  air  ducts  and  the  like. 
The    feature  of   this   installation   is   the   burner   itself. 


o^b 


DETAIL    OF    SWINGING    CLIP    FOR 
FASTENING   DOOR 


Figure  i  shows  a  boiler  furnace  setting  equipped  with 
these  burners,  while  Figure  2  is  of  a  complete  section. 
Turning  to  Figure  i  in  front  of  the  boiler  is  indi- 
cated the  damper  for  letting  in  or  cutting  out  the  air 
to  any  one  boiler  of  a  battery.     From  this  damper,  and 


ONE   SECTION    OF   PALMER    SLACK 
BURNER 


FIG.    I.      FURNACE    EQUIPPED    WITH    PALMER    BURNER 

under  the  surface,  the  air  duct  for  conveying  the  air  is 
extended  to  the  rear  of  the  burner  and  is  distributed 
separately  to  each  section  of  the  burner.     Each  burner 

section  has  a 
separate  connec- 
tion to  the  air 
duct  and  the  air 
is  brought 
in  contact  w  i  t  h 
the  flow  through 
the  air  inlets 
indicated 
by  the  numerous  disk-like  plates,  or  tuyeres,  shown 
at  the  upper  surfac€  of  the  setting.  These  burn- 
ers take  the  place  of  the  ordinary  grate  bars  or 
shaker  grates,  fit  close  together  and  form  a  closed  fire 
box.  Around  the  edge  of  the  tuyere  is  an  air  space 
about  J^-inch  in  width,  though  this  is  varied  for  differ- 
ent classes  of  fuel.  The  edges  of  these  air  spaces  are 
beveled  to  give  the  air  a  flaring  direction  as  it  emerges 
from  the  burner.  No  air  enters  the  fire  box  except 
through  these  air  spaces  and  no  coal  or  ashes  fly 
through  the  burners.  The  fine  dust  that  may  sift 
through  the  tuyeres  opening  when  the  fires  are  cleaned 
is  removed  by  slides  in  the  bottom  of  the  burner  op- 
erated by  a  lever  and  shaker  attachment  at  the  boiler 
front. 

These  burners  have  been  used  for  burning  all  of  the 
various  kinds  of  coal  mind  in  the  United  States  as  well 
as  the  lowest  grades  of  slack  or  screenings,  bagasse, 
spent  tan  bark,  lignite  and  coke  breeze.  The  installa- 
tions are  put  in  by  the  Palmer  Forced  Draft  Slack 
Burner  Company,  Fort  Scott,  Kansas. 


10  l^rmas 

"TpO  meet  the  need  for  a- pump  to  handle  lubricant  and 
^  coolant  for  small  grinders,  drill  presses,  milling  ma- 
chines, tool  cutters,  hack  saws  and  the  like,  the  Fulflo 
Pump   Company,   Blanchester,   Ohio,   has   developed   a 
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FULFLO  GRINDER  PUMP 


small  direct  driven  pump  which  is  illustrated  herewith. 
It  is  provided  with  a  J^^-inch  intake  and  outlet  and  has 
a  capacity  up  to  five  gallons  per  minute  when  compound 
or  water  solutions 
are  used,  and  three 
gallons  per  minute 
for  mineral  lard 
or  oils  of  high 
viscosity.  In  gen- 
eral design  it  fol- 
lows the  other 
sizes  of  Fulflo 
pumps  embodying 
the  principle  of 
centrifugal  action 
and  may  be  placed 
above  the  level  of  the  liquid  to  be  handled  and 
still  remain  primed  under  all  conditions.  There  is  only 
one  internal  working  part — the  impeller.  The  pressure 
is  not  accumulative  and  therefore  no  relief  valve  or 
overflow  piping  is  required  since  the  flow  is  entirely 
controlled  by  the  stop  cock  at  the  outlet  of  the  piping 
and  this  may  be  opened  or  closed  at  will.  The  pump 
may  be  permitted  to  run  indefinitely  with  this  stop  cock 
closed  without  damage  either  to  itself  or  to  the  piping. 

The  bearings  of  the  pump  do  not  come  in  contact  with 
the  liquid  and  are  independently  oiled  through  lubrica- 
tors. The  shaft  is  hardened  and  ground  and  all  other 
parts  except  the  bearings,  which  are  of  bronze,  are 
made  of  cast  iron.  Pumps  constructed  entirely  of  bronze 
or  brass  can  be  furnished.  The  packing  is  of  the  flex- 
ible metallic  type. 

A  pad  for  mounting  the  pumpis  is  located  at  the  bot- 
tom and  when  it  is  desired  an  angle  bracket  is  furnished 
to  which  this  pad  can  be  bolted.  This  arrangement  per- 
mits the  mounting  to  be  made  either  at  the  back  or 
front.  The  overall  dimensions  are  Jjs  x  5  inches ;  the 
driving  pulley  is  i^^  inches  in  diameter  and  either  a  i 
or  1 14  incb  belt  may  be  used.  The  pump  is  built  to 
withstand  speeds  up  to  3,500  r.p.m.  It  weighs  complete 
gYz  pounds. 


Reclaiming  Leather  Belting 

|NDUSTRL'\L  plants  have  always  faced  difficulty 
•^  when  endeavoring  to  dispose  of  discarded  leather 
belting.  In  general  belting  manufacturers  frown  upon 
the  idea  of  making  over  used  belting.  So  it  has  been 
customary  to  sell  discarded  belts  to  leather  junk  men, 


PILK  OF  USEn  LKATHF.R  BELTING 


who  dcgrcasc  and  clean  them  and  sell  the  resulting 
product  to  shoe  manufacturers  lor  soles  of  the  cheaper 
grade  of  shoes. 

How  e\ cr.  the  increase  in  the  cost  of  belting  has  caused 


the  F.  Raniville  Company,  Grand  Rapids,  Michigan,  to 
establish  a  plant  for  the  exclusive  purpose  of  reclaiming 
and  remaking  leather  belts  of  the  kind  that  had  been  for- 
merly thrown  away.     This  plant  is  known  as  the  "belt 


USED   BELTS    M.\DE   OVER   BY   R.\NIVILLE    METHODS 

laundry''  Processes  have  been  developed  for  removing 
the  resinous  dressings  ;  grit,  machine  oils,  gum,  etc.,  from 
discarded  belts.  In  this  connection  it  is  interesting  to 
point  out  that  the  process  that  will  clean  a  belt  from  a 
te.xtile  mill  will  not  serve  for  one  that  is  full  of  cement 
dust.  So  a  variety  of  solvent  baths  and  cleaning  pro- 
cesses have  been  evolved  to  care  for  various  conditions. 
It  is  evident,  also,  that  belts  damaged  by  water,  fire, 
abuse,  acids  and  general  wear  and  tear  must  each  receive 
a  different  treatment.  After  the  leather  has  been  thor- 
oughly cleaned  and  dried  out,  it  is  recurried  with  animal 
fats  following  the  same  process  as  is  used  in  treating 
new  leather  from  the  tanning  vats.  It  is  then  restretched 
and  recemented  into  what  is  termed  "Ranivilized  Belt- 


Remote  Control  Starter  for  Small  Motors 

npHERE  is  often  need  for  a  device  to  start  small  in- 
^  duction  motors  from  remote  points  by  throwing 
them  directly  across  the  line.     For  this  service  the  Gen- 


Ll     L2     L3 
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CR-2940-85  7  J 
Push  Button  Station 


CONNECTIO.NS    FOR    REMOTE    CONTROL    MOTOR    STARTER 
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eral  Electric  Company,  Schenectady,  N.  Y.,  has  recentl) 
placed  on  the  market  a  starter  known  as  the  CR7006-A1, 
a  remote  control  switch  arranged  for  push  button  con- 
trol. This  device  is  applicable  for  the  use  of  motors  up 
to  and  including  5  horsepower,  1 10  volts,  and  -jY^  horse- 
power, 220,  440,  and  550  volts. 

The  starter  consists  of  a  25  ampere,  3  pole  contactor 
with  two  inverse  time  limit  gravity  reset  overload  re- 
lays mounted  on  a  slate  base  and  completely  enclosed  in 
a  sheet  iron  case.  A  small  "start  and  stop"  push  button 
station  is  used  as  a  remote  control  switch.  When  the 
"start"  button  is  pressed  it  completes  the  starting  circuit 
and  energizes  the  coil  of  a  magnetically  operated  switch 
thus  closing  the  contacts  and  throwing  the  motor  directly 
on  the  line.  An  interruption  of  the  circuit  or  a  large 
drop  in  voltage  permits  the  contacts  to  reopen  by  grav- 
ity thus  stopping  the  motor.  The  motor  cannot  start 
again  until  the  "start"  button  is  pressed. 
*  *  *  * 
Little  Giant  Comer  Drill 

A  CLOSE  quarters  drill  manufactured  by  the  Chi- 
cago Pneumatic  Tool  Company,  Chicago,  Illinois. 
has  been  designed 
to  overcome  t  h  e 
objection  a  r  i  s  - 
ing  from  the  inter- 
mittent action  of 
ratchet  1  e  vers 
when  employed  to 
rotate  a  spindle. 
This  is  known  as 
the  Little  Giant 
corner  drill  and  is 
illustrated  ih  e  r  e  - 
with. 

The  drill  spin- 
dle is  rotated 
through  a  train  of 
gears,  and  the  de- 
sign is  such  that 
the  drill  can  be 
used  in  a  narrow 
space  or  within 
I  7/16  in.  on  an 
end  wall  or  comer. 
The  gears  are  of 
the  stub  tooth  type 
which  gives 
strength  and  an  in- 
creased tooth 
thickness  at  the 
root  over  a  stand- 
ard involute  tooth. 
Furthermore,  the 
material  in  these 
gears  is  a  special 
alloy  steel. 


i.nri.t:  ci.\.\T  corner  drill 


Garvin  No. 
A  RECENT  addition  to  the  line  of  milling  machines 
•*^  made  by  the  Garvin  Machine  Company,  New  York 
City,  is  known  as  the  No.  i-X  duplex.  It  is  shown  in 
the  illustration  herewith  and  it  seems  to  be  provided 
with  simultaneous  wheel  control  to  the  spindle  head  so 
that  both  heads  may  be  moved  at  the  same  time. 
The  capacity  of  the  machine  is  as  follows: 
Feed  of  the  table  34  inches ;  distance  between  spindle 
heads  22  inches.  This  capacity  permits  the  machine  to 
handle  larger  pieces  than  the  regular  No.  i  duplex  ma- 
chine made  by  this  firm. 


This  type  of  machine  is  particularly  designed  to  meet 
the  requirements  of  economical  and  rapid  manufacture 
of  standard  articles  such  as  hardware  specialties,  brass 

goods,  typewriter 
parts,  cash  register 
parts  and  the  like. 
The  size  of  the 
table  presents  an 
ample  surface  for 
holding  fix- 
tures and  the  re- 
quirement of  rapid 
production  is  met 
by  the  power  feed 
with  automatic 
trip  and  quick  re- 

G.\RVI.'<  NO.   I  DUPLEX  MILLER  {^j-j^       fjy       ^       hand 

wheel.      Changes   of    feed   are   provided   from   a    cone 
pulley  driven  from  the  countershaft. 

Automatic  Reel  for  Electric  Lamps 

A  N  automatic  extension  reel  for  electric  lamps  de- 
■^°*  signed  to  be  used  in  factories  is  shown  in  the 
accompanying  illustration.  The  reel  itself  is  9  inches 
in  diameter  by  2  inches  in  width 
and  is  provided  with  25  feet  of 
reinforced  cord.  The  support  for 
the  reel  is  provided  with  a  swivel 
joint  permitting  the  cord  to  lead 
off  in  any  direction.  It  is  pro- 
vided with  an  automatic  lock  so 
that  any  position  of  the  reel  and 
any  amount  of  unwound  cord 
may  be  held.  The  automatic  lock 
catches  and  holds  the  cord 
through  a  slow  backward  move- 
ment after  it  has  been  unwound 
to  the  desired  length.  To  rewind 
it  is  merely  necessary  to  give  the 
cord  a  slight  pull  which  unlocks 
the  catch  and  the  reel  then  auto- 
matically rewinds  the  cord  as  the 
person  holding  the  lamp  walks 
toward  the  reel  holding  the  lamp  in  his  hand.  This  de- 
vice is  manufactured  by  the  Cincinnati  Specialty  Man- 
ufacturing Company,  Inc.,  Cincinnati,  Ohio. 

Lunchroomra  Equipment 
"TpHE  arrangement  and  equipment  of  a  recently  in- 
^  stalled  factory  lunchroom  is  shown  in  the  accom- 
panying illustrations.  The  equipment  was  supplied  by 
the  Chicago  Hardware  Foundry  Company,  North  Qii- 
cago.  Illinois.    The  counter  and  tables  are  covered  with 


AUTOMATIC   LAMP   REEL 
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a  white  vitreous  product  known  as  sani-onyx,  which  is 
non-porous  and  does  not  stain  or  absorb  grease.  The 
bases  of  the  tables  are  of  metal  covered  with  white  por- 
celain enamel,  so  that  any  dirt  which  may  reach  them 
when  the  floors  are  mopped  can  be  removed  by  a  damp 
cloth.  The  chairs  in  this  installation  are  of  bent  wood 
shown  in  the  illustration  on  page  518. 

;::isiffi=;;:;;:;::;;::;::;:ziiz=::;;rr;rs^^^ 


Personal     and     Business     Items 


The  Chicago  Pneumatic  Tool  Company  announces 
the  election  of  Mr.  H.  D.  Megary  to  the  office  of  secre- 
tary, Mr.  W.  B.  Seelig,  resigned. 

The  Austin  Company  announces  the  removal  of  its 
division    office    from    Detroit    to    the    Continental    and 

Commercial  National  Bank  Building,  Chicago,  111. 

*  *      *      * 

The  Chicago  Pneumatic  Tool  Company,  Chicago,  Il- 
linois, announces  the  appointment  of  ]\Ir.  A.  M.  Brown, 
as  district  manager  of  sales  at  Philadelphia.  He  suc- 
ceeds Mr.  G.  A.  Harden,  who  remains  in  Philadelphia 
as  sales  representative  for  the  company. 

Mr.  J.  C.  Rockwell,  the  present  general  manager  of 
the  Manila  Electric  Company  and  Light  Company,  is 
being  placed  in  full  charge  of  the  aiTairs  of  that  com- 
pany in  Manila  by  The  J.  G.  White  Management  Cor- 
poration, New  York,  N.  Y.,  the  operating  managers  of 
the  property. 

*  *      *      * 

Mr.  L.  G.  Buske  who  for  28  years  has  been  connected 
with  The  Shaw  Electric  Crane  Company  of  Muskegon, 
Michigan,  as  erecting  engineer  and  service  man  has  re- 
signed his  position  and  has  accepted  a  responsible  posi- 
tion with  The  Champion  Engineering  Company  of  Ken- 
ton, Ohio. 

The  Beaumont  Manufacturing  Company,  Philadel- 
phia, Penn.,  has  issued  a  new  catalog  No.  37,  which  de- 
scribes, illustrated  and  gives  dimensions  of  standard 
Beaumont  gates  for  controlling  the  flow  of  granular 
material  from  bunkers.  The  design  of  ash  pits  under 
boilers  and  tlie  correct  gate  to  use  in  such  installations 

*  *     *     * 

The  Fulflo  Pump  Company,  Blanchester,  Ohio,  has 
reissued  its  booklet  "15  Gallons  Per  Minute"  using  the 
material  which  has  appeared  in  previous  editions  and 
adding  three  new  pages  presenting  detailed  specifica- 
tions of  the  two  types  of  pump  manufactured  by  this 
firm,  namely,  the  machine  tool  and  the  grinder  pump. 

*  *     *     * 

Mr.  C.  Ncsbit  Duffy  has  resigned  as  vice-president  of 
tiie  Manila  Electric  Railroad  and  Light  Company,  Man- 
ila, P.  L,  to  accept  the  position  of  \  ice-president  of  the 


Vlsayan  Refining  Company,  Manila,  P.  I.,  one  of  the 
largest  cocoanut  oil  companies  on  the  Philippine 
Islands.  Mr.  Duflfy  took  over  his  new  duties  on  No- 
vember I. 

The  Coppus  Engineering  and  Equipment  Company. 
\\'orcester,  ^lass.,  has  issued  a  52-page  catalog  devoted 
to  its  turbo  blower  for  undergrate  draft  and  other  in- 
dustrial purposes.  The  construction  of  the  blower  and 
its  principal  parts  are  shown  in  detail;  two  pages  give 
the  principal  dimensions  and  a  number  of  other  pages 
are  devoted  to  showing  applications. 

*  *       * 

Six  manufacturings  firms  of  Worcester,  Mass.,  have 
combined  in  producing  a  striking  color  poster  to  adver- 
tise their  products.  These  firms  are:  The  Boston 
Pressed  Metal  Company ;  Coes  Wrench  Company ;  The 
Graton  &  Knight  Manufacturing  Company;  Lwring 
Coes  &  Company ;  The  White  &  Bagley  Company ;  The 
Wright  Wire  Company. 

*  *       * 

The  Gisholt  Machine  Company,  Madison,  Wisconsin, 
has  just  issued  two  folders  one  devoted  to  the  periodo- 
graph.  a  factory  instrument  for  reporting  the  time  that 
an  employee  works  on  each  job,  and  the  other  to  Gis- 
holt tool  holders  by  means  of  which  small  pieces  of 
tool  steel  can  be  used  up.  The  latter  has  a  table  of 
complete  dimensions,  sizes  and  prices. 

The  completion  of  the  Victory  Mills,  near  Saratoga, 
N.  Y.,  for  the  American  Manufacturing  Company,  of 
Brooklyn,  N.  Y.,  manufacturers  of  oakum,  has  been 
turned  over  to  the  Aberthaw  Construction  Company, 
Boston,  Massachusetts.  The  building  will  be  a  five- 
story  structure,  280  by  169  feet,  of  reinforced  concrete 
with  wood  interior  supports,  beams  and  laminated  floor. 

*  *      *      * 

The  American  Electrical  Heater  Company,  Detroit, 
^lich.,  announces  that  it  has  materially  reduced  the 
production  of  all  its  heating  devices  for  household  use 
and  is  devoting  its  entire  capacity  to  the  manufacture 
of  soldering  irons,  glue  pots,  air  heaters,  hot  plates, 
stoves  and  other  electric  heating  devices  for  industrial 
use. 

The  Austin  Company,  Cleveland,  Ohio,  is  sending 
out  an  8-page  folder  devoted  to  standard  factory  build- 
ings constructed  of  wood.  Brief  specifications  are  given 
for  five  types,  each  one  of  which  has  a  wood  lattice 
truss.  At  the  present  time  when  steel  is  unattainable 
this  bulletin  will  be  of  particular  interest  to  any  one  con- 
sidering the  erection  of  industrial  buildings. 

The  Ilg  Electric  Ventilating  Company,  Chicago,  Illi- 
nois, has  just  issued  an  8-page  folder  devoted  to  the 
Ilgair  heating  system  for  spacious  buildings.  The  unit 
heater  described  is  a  cabinet  in  which  is  housed  a  two 
stack  radiator  and  a  motor  driven  fan.  The  cabinet 
serves  as  a  heating  chamber  for  air  that  is  drawn  over 
the  heated  coils  on  the  intake  side  at  low  velocity — 
about  1000  feet  per  minute — and  discharged  at  about 

2300  feet  per  minute. 

*  *     *     * 

The  Brown  Hoisting  Machinery  Company,  Cleveland. 
Ohio,  presents  catalog  D-1919,  devoted  to  trolleys,  tram- 
rail  systems,  hand  travelling  cranes,  electric  hoists,  mon- 
orail man-riding  trolleys,  crabs  and  winches  and  por- 
table floor  cranes.  The  56  pages  of  the  pamphlet  are 
profusely  illustrated  showing  both  details  and  installa- 
tions of  the  various  items  of  equipment.  One  feature  is 
a  series  of  tables  giving  dimensions  and  in  many  cases 
prices  of  standard  parts. 
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Mr.  John  W.  Watson,  president  of  the  American 
Bronze  Corporation  has  become  assistant  chief  of  the 
Hispano-Suiza  engine  section  of  the  Bureau  of  Aircraft 
Production.  His  responsibihties  include  all  of  the  en- 
gineering, production  and  inspection  work  of  this  sec- 
tion, involving  the  expenditure  of  some  $80,000,000  in 
engines  and  spare  parts. 

*  *     *     * 

The  Schaeffer  Engineering  &  Equipment  Company, 
Tiffin,  Ohio,  has  just  issued  bulletin  No.  5  devoted  to 
poidometers.  These  SchaefTer  poidometers  are  propor- 
tional weighing  machines  developed  for  continuous 
weighing  of  material  which  is  contained  in  a  bin  or 
hopper  and  from  which  it  is  delivered  and  weighed. 
These  machines  are  built  in  four  numbered  sizes  for 
capacities  from  ijX  to  50  pounds  per  minute,  and  will 
handle  granular  material  as  coarse  as  4-inch  cubes. 

Mr.  Matthew  C.  Dittmann,  vice  president  and  treasu- 
rer of  the  American  Bronze  Corporati'on,  has  been  ap- 
pointed general  manager.  Mr.  E.  C.  Anderson  has  now 
become  advertising  manager,  and  Mr.  C.  H.  Baker,  for- 
merly auditor  of  the  Timken  Roller  Bearing  Company, 
has  been  appointed  assistant  to  Mr.  Dittmann  in  charge 
of  the  accounting  and  financial  departments.  These 
changes  have  been  brought  about  by  the  recent  appoint- 
ment of  Mr.  Watson  to  the  Bureau  of  Aircraft  Produc- 
tion. 

*  *      *      * 

The  Crescent  Belt  Fastener  Company,  New  York 
City,  has  just  issued  an  advertising  booklet  that  is  out 
of  the  ordinary.  Its  title  is  "Come  Again"  and  it  is 
sub-titled  as  "The  Great  Educational  Film."  The  star 
of  the  cast  is  "Bertha  Belting"  and  the  24  pages  of  the 
booklet  tell  of  her  journeying  and  troubles.  Of  course, 
everything  comes  out  right  at  the  end  for  she  is  saved 
by  the  hero,  little  "Mr.  Crescent"  who  supplies  the 
proper  fastener  to  hold  Bertha's  loose  ends  together. 

The  Webster  &  Perks  Tool  Company,  Springfield, 
Ohio,  have  incorporated  in  a  20-page  booklet  an  ad- 
dress given  by  Mr.  W.  T.  Montague  entitled  "Econom- 
ical Use  of  Grinding  Wheels."  Such  practical  points 
as  cutting  action,  wheel  grade,  action  of  a  grinding 
wheel,  condition  of  a  grinding  machine  and  wheel  safety 
are  discussed;  also  a  number  of  actual  records  of  wheel 
performance  are  given,  and  two  pages  show  safety  de- 
vices for  grinding  machines. 

David  Lupton's  Sons  Company,  Philadelphia  Penn- 
sylvania, has  just  issued  a  48-page  booklet  entitled 
"Air  and  Light  in  Foundries  and  Forge  Shops."  It  is 
devoted  to  showing  the  influence  of  sash  types  and 
roof  design  in  removing  smoke  and  gas  from  forge 
and  foundry  buildings.  Many  illustrations  are  shown 
of  both  exteriors  and  interiors,  as  well  as  details  of  the 
sash  and  its  operating  devices.  Several  pages  are  de- 
voted to  machine  shops  and  one  to  the  problem  of  re- 
modeling old  buildings. 

*      *      *      * 

Mr.  Robert  C.  Byler,  for  nearly  four  years  adver- 
tising production  man  for  the  S  K  F  Ball  Bearing  Com- 
pany, of  Hartford,  Connecticut,  has  been  appointed  ad- 
vertising manager  of  the  S  K  F  Administrative  Com- 
pany of  New  York  City  and  will  direct  the  advertising 
of  the  S  K  J''  Ball  Bearing  Company,  of  Hartford,  the 
Hess-Bright  Manufacturing  Company  of  Philadelphia 
and  the  Atlas  Ball  Company  of  the  same  city,  all  of 
which  are  controlled  bv  the  S  K  F  Administrative  Com- 


pany. Until  arrangements  are  made  in  New  York  City 
Mr.  Byler  will  remain  with  the  S  K  F  Ball  Bearing 
Company  of  Hartford,  Connecticut. 


Mr.  H.  L.  Treeman  has  been  promoted  by  The  J.  G. 
White  Management  Corporation,  New  York,  from  in- 
dustrial engineer  of  that  organization  to  the  position  of 
manager  of  the  electric  department  of  the  Eastern  Penn- 
sylvania Railways  Company  and  the  Eastern  Pennsyl- 
vania Light,  Heat  &  Power  Company,  of  Pottsville, 
Pennsylvania. 

The  Jones  &  Lamson  ^lachine  Company,  Springfield, 
Vermont,  has  issued  under  date  of  1918  a  new  catalog 
on  the  Fay  automatic  lathe.  It  is  in  the  form  of  a 
6x9  book  of  86  pages  and  is  divided  into  si.x  sections 
with  these  titles :  Solving  a  Shop  Problem ;  Description 
of  the  Machine;  Advantages  of  the  Fay  Automatic; 
Examples  of  Work ;  The  Fay  Automatic  Bevel  Gear 
Lathe,  Fay  Lathe  Accessories.  The  pages  carry  56 
illustrations  of  the  machine,  its  tools,  its  important 
parts,  methods  of  setting  up  and  its  accessories.  Taken 
all  in  all  it  ranks  among  the  very  best  examples  of  ad- 
vertisinsr  literature  of  machine  tools. 


The  Wetmore  Mechanical  Laboratory  Company,  Mil- 
waukee, Wisconsin,  announce  three  new  leaflets,  Nos.  51, 
52  and  53.  The  first  describes  and  illustrates  thread- 
milling  hobs  for  shells,  which  are  made  in  sizes  for  use 
on  various  kinds  of  thread-milling  machines.  The  sec- 
ond is  devoted  to  solid  and  expanding  taps  especially 
adapted  for  sizing  fuse  hole  threads  in  shells.  The 
third  leaflet  is  a  two-page  circular  describing  expanding 
reamers  made  for  finish  sizing  fuses  of  the  United 
States  and  British  high  explosive  shells. 

Tate,  Jones  &  Company,  Inc.,  furnace  engineers,  Pitts- 
burgh, Pennsylvania,  has  just  issued  a  16-page  illus- 
trated pamphlet  showing  furnaces  of  large  capacity. 
The  views  and  accompanying  illustrations  are  of  car- 
type  steel  heating  furnaces,  annealing  furnaces  for  large 
forgings  and  flanged  parts  of  boilers,  for  case  hardening, 
for  heating  steel  shafts  and  other  parts  for  heat  treat- 
ing, for  drying  foundry  molds,  for  annealing  axles,  for 
case  hardening  gears  and  automobile  parts,  and  for  heat- 
ing brass  billets. 

The  Fellows  Gear  Shaper  Company,  Springfield, 
Yt.,  has  just  issued  an  instructive  book  on  the  "internal 
gear."  While  this  Upe  of  gear  is  known  to  possess 
many  advantages  over  other  types  when  applied  to  re- 
duction drives  it  has  not  had  the  adoption  that  it  de- 
serves largely  because  of  the  lack  of  knowledge  of  its 
proper  application.  So  this  94-page  book  has  been  writ- 
ten for  those  who  are  interested  in  the  design,  applica- 
tion and  cutting  of  such  gears.  It  is  strictly  an  engi- 
neering text  hook  having  3  chapters  with  the  following 
headings:  Definition  and  Advantages  of  the  Internal 
Gear ;  Design  of  Internal  Gears ;  Graphical  Analysis  of 
Tooth  Action  of  Internal  Gears :  Internal  Helical  Gear 
design;  Cutting  Internal  Gears;  Various  Applications 
of  the  Internal  Gear.  The  pages  carry  65  illustrations 
and  numerous  tables  of  tooth  parts  and  rules  and  for- 
mulas useful  in  designing  such  gears.  While  not  by  any 
means  in  the  nature  of  advertising  literature,  this  book- 
let is  for  free  distribution  and  will  be  sent  to  anyone 
who  is  interested. 
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Tlie  following  pages  form  a  descriptive  index  to  the 
leading  and  special  articles  of  permanent  value  pub- 
lished currently  in  the  Transactions  of  all  the  important 
engineering  societies  of  both  Europe  and  America,  and 
in  i.\]  the  leading  engineering  journals  of  the  world 
in  the  English,  French,  Dutch,  Italian  and  Spanish 
(i)   The  title  of  the  article, 

(2)  The  name  of  its  author, 

(3)  A  descriptive  abstract, 


languages,  as  far  as  possible  on  account  of  war. 
The  term  descriptive  is  used  because  the  definite  pur- 
l)0se  of  each  index  note  is  to  indicate  clearly  the  char- 
acter and  purpose  of  the  article  or  paper  described;  and 
with  that  in  view  we  give  the  following  essential  infor- 
nu'ition  about  every  publication: 

(4)  Its  length  in  words, 

(5)  Where  published, 

(6)  When    published, 
7)    IVe  sicpply  the  article  itself,  if  desired. 

The  full  text  of  every  article  described  in  the  Index  Section  of  Industrial  Management,  where  also 
Index,  together  with  all  its  illustrations,  can  usually  be  the  full  titles  of  the  principal  journals  indexed  are 
supplied  by  us.     The  Explanaton,'  Note  is  given  in  the     given.    This  list  is  subject  to  change  from  time  to  time. 

Note. — The  Index  is  conveniently  classified  into  the  possible,  within  a   few  minutes'   time  each  month,  to 

larger  divisions  of  engineering  science,  to  the  end  that  learn  promptly  of  every  important  article  published  any- 

the  reader  may  quickly  turn  to  what  concerns  himself  where  in  the  world,  in  any  language,  upon  the  subjects 

and  his  special  branches  of  work.     By  this  means  it  is  claiming  one's  special  interest. 

Divisions  of  the  Engineering  Index 

Industrial  Management  Page  521      Marine  and  Naval  Engineering.  . . . 

Mechanical  Engineering   "     523     Mining  and  ^Iet.allurgy 

Electrical  Engineering   "     527     Railway  Engineering   

Civil  Engineering    "     529     Street  and  Electric  Railways 

Book  Notices  Page  536 


•Page  531 

•  "     532 

•  "     534 

•  "     535 
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Chemistry 

The  Importance  of  Practical  Chemistry 
C 89432  B).  G.  W.  Thompson.  1200  w. 
Jl  Ind  &  Eng  Chem— Oct.,  1918.  Its  value 
in  peace  and  war.  Its  applications  in  the 
industries. 
Chemists 

The  Work  of  the  Chemical  Section  of 
the  War  Industries  Board  (89429  B). 
Charles  H.  Mac  Dowell.  2500  w.  Jl  Ind 
&  Eng  Chem— Oct.,  igi8.  Outlines  the 
work   accomplished. 

The  Place  of  the  Universitv  in  Chem- 
ical War  Work  (89431  B).  E.  W.  Wash- 
burn. 3500  w.  Jl  Ind  &  Eng  Chem — Oct., 
1918.  The  training  of  chemists,  and  re- 
search on  war  problems. 

The  American  Chemist  in  Warfare 
(89428  B).  Charles  L.  Parsons.  6000  w. 
Jl  Ind  &  Eng  Chem— Oct.,  1918.  The 
marvelous  chemical  development  since  the 
war.  Departments  and  bureaus  utilizing 
chemists. 
Engineering 

Broader  Foundation  Demanded  for 
Engineering  Education  (89131  A).  Fred- 
eric Bass.  2000  w.  Eng  News-Rec— 
Sept.  26,  1918.  Ways  in  which  engineer- 
ing education  needs  to  be  modified. 

The  National  Engineering  Societies  and 
the  National  Research  Council  (89282  A). 
Dr.  George  Ellery  Hale.  SSOO  w.  A  S  M 
E,  Jl — Oct.,  1018.  Reviews  the  develop- 
ment of  engineering  in  the  United  States. 

Education  Needed  for  Present  Engin- 
eering Demands  (89666).  Ills.  4000  w. 
Elec  Wld— Oct.  26.  1918.  .\hstract  of 
Dr.  C.  R.  Mann's  report  on  his  three- 
year  stud"   nf   engineering  education. 


Research 

Scientific  and  Industrial  Research 
(89332  A).  2500  w.  Engr — Sept.  6,  1918. 
Serial,  ist  part.  Summary  of  the  labors 
during  the  past  year  of  the  Committee  of 
the  Privy  Council  for  Scientific  and  In- 
dustrial Research. 
Technical  Literature 

Le  Traitement  De  La  Litterature 
Scientifique  (89712  B).  P.  Otlet.  7000  w. 
Rev  Generale  des  Sciences — Sept.  15-30, 
1918.  Cooperation  of  scientific  associa- 
tions for  classification  and  management  of 
technical  literature. 
Training  Schools 

Packard     Training     Schools     for     Em- 
ployees   (89696   A).     D.    G.    Stanbrough. 
,^000  w.    Ind  Man — Nov.,  1918. 
War  Gas 

Chemical  Warfare  Research  (89430  B). 
Wilder  D.   Bancroft.     1500  w.     Jl  Ind  & 
Eng  Chem — Oct.,   1918.     Outlines  the  re- 
search work  in  developing  a  war  gas. 
War  Instruction 

War  Instruction  at  Massachusetts 
"Tech"  (89263).    Ills.    2200  w.    Elec  Wld 

• — Oct.  5,  1918.  Account  of  instruction 
and  research  work  in  military,  naval  and 
aeronautical  fields. 

FINANCE  AND  COSTS 

Accounting 

Cost  Accounting  to  ."Md  Production — 
II  (89692  A).  G.  Charter  Harrison. 
6800  w.  Ind  Man— Nov.,  1918.  Neces- 
sity of  establishing  a  system  of  standard 
costs  before  planning  and  dispatching 
methods  arc  installed. 

Capital    Accounts    of     a     Municipalitv 
(80567  A).     Henry  B.  Fernald.     9  pp.     Jl 
-'\ctcy — Oct.,    1918.     Proper   treatment  of 
capital  accounts  and  some  problems. 
To  avoid  error,  please  order  by  title  and  number 


Governmental  Sinking  Funds,  Serial 
Bonds  and  Depreciation  Reserves  (89566 
A).  Harvey  S.  Chase.  Address  at  Que- 
bec. IS  pp.  Jl  Actcy — Oct.,  191S.  Illus- 
trations and  explanations  of  problems. 

Assessments 

The  Cambridge,  Mass.,  Svstem  of  Real 
Estate  Assessments  (89407  B).  Stough- 
ton  Bell,  with  discussion.  8S00  w.  Bos 
Soc  C  E,  Jl— Sept.,  1918.  Explains  study 
made  to  equalize  values  and  the  applica- 
tion of  the  system. 

Cost-Keeping 

Highway  Cost-Keeping  (89565  N). 
James  J.  Tobin  and  A.  R.  Lonh.  52  pp. 
U  S  Dept  Agri.  Bui  660— Sept.  12,  1918. 
Principles  which  govern  cost  keeping,  and 
their  application  to  highw'ay  work. 

Cost  System 

Cost  System  for  a  Medium  Size 
Foundry  (89239  A).  D.  O.  Barrett. 
Forms.  2200  w.  Iron  .A.ge — Oct.  3,  1918. 
Various  forms  which  have  proved  their 
usefulness. 

Employment 

Employment  Department  and  Routine 
of  the  Ciirtiss  .Aeroplane  and  Motor  Cor- 
poration (89698  A).  Charles  E.  Fouhy. 
2000  w.  Ind  Man — Nov.,  1918.  Details  of 
management. 

Income  Tax 

The  Income  Tax — An  Engineer's  An- 
alysis (89285  A).  Carl  G.  Barth.  (Ab- 
stract.) 1500  W-.  A  S  M  E,  Jl— Oct., 
1918.  Mathematical  investigation,  w^ith 
graphical  representations. 

Insurance 

Insurance  in  Commerce  (89512  A).  W. 
W.  Kerr.  1400  w.  Aust  Min  Std— Aug. 
29,  1918.  Lecture  at  Melbourne,  on  the 
functions  of  insurance  in  commercial  op- 
erations, 
only. 
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Price-Fixing 

Ore  Advanced  25   Cents  and   Pig  Iron 
$1   (89147  A).     3000  \v.     Iron  Age— Sept. 
26,   1918.     Action  by  price-fixing  confer- 
ence at  Washington. 
Payments 

Payment  by  Results  (89329  A).  D.  Lyon 
McLarty.  3000  w.  Engng — Sept.  13, 
1918.  Explains  the  premium  bonus  sys- 
tem, giving  examples  worked  on  the 
Rowan  system,  commenting  on  the  divi- 
sion in  labor  cost  effected. 
Trade 

Engineering  Markets  of  the  Near  East 
(89337  A).  3500  w.  Engr— Sept.  13. 
1918.  Information  concerning  trade  op- 
portunities and  requirements  in  Greece, 
Turkey,  Bulgaria,  Servia  and  Roumania. 

Franco  -  Spanish  Trade  Agreement 
(89476).  1800  w.  Naut  Gaz— Oct.  12, 
rgiS.  Agreement  for  mutual  exchange  of 
products. 

Machine  Tool  Trade  in  the  Scandina- 
vian Countries  .After  the  War  (89191  A). 
O.  Ericsson.  2000  w.  Machy — Oct.,  1918. 
Opinions  of  interest  to  American  machine 
tool  builders. 
Trade  Acceptances 

.\  Business  Man's  Views  Regarding 
Trade  Acceptances  (89291).  C.  E.  Cro- 
foot.  3000  w.  Auto  Ind — Oct.  3,  1918. 
Advantages  analyzed. 

MANAGEMENT 

Airplanes 

Effect  of  Changes  on  Airplane  Output 
(89686  A).  3000  w.  Ind  Man— Nov., 
1918.  Reasons  why  manufacturers  must 
abandon  the  idea  of  standardized  produc- 
tion. 
Control 

Graphic  Production  Control — III  (89694 
A).  C.  E.  Knoeppel.  5000  w.  Ind  Man 
— Nov.,  1918.  Explanation  of  laws  of 
control. 

Speeding  Production  by  Using  Graphic 
Meters  (89172)  Ills.  1000  w.  Elec  WId 
— Sept.  28,  1918.  How  a  paper  products 
company  has  installed  a  system  of  cir- 
cuits which  permits  the  management  to 
check  from  the  executive  office  any  oper- 
ation in  the  plant. 
Efficiency 

Efficiency  and  Idleness  (89691  A).  H. 
L.  Gantt.  1000  w.  Ind  Man — Nov.,  1978. 
Relative  Efficiency  of  Male  and  Female 
Operatives  (89166),  4000  w.  Auto  Ind — 
Sept.  26,  1918.  A  study  of  the  experi- 
ences of  127  manufacturing  establishments 
in  the  metal  trades. 
Foremen 

Instructions  to  Assistant  Foremen 
(8069^  A).  George  H.  Shenard.  4500  w. 
Ind  Man— Nov.,  1918.  How  to  treat 
workmen  so  as  to  produce  maximum  re- 
sults. 
Foundry   Problems 

^'our  Biggest  Foundrv  Problem — Man- 
power (89224  BV  H.  Cole  Estep.  Ills. 
4000  w.  Fndry — Oct.,  1918.  More  cast- 
ings with  less  labor  demanded.  Machines 
must  do  the  work  of  men.  (Special  num- 
ber.) 
Hospitals 

Hospital  Ornag'zation  (89716  C).  R. 
L.  Dickinson.  Ills.  9=;oo  w.  Bulletin, 
Taylor  Society — Oct.,  1917.  Organization 
shown  by  charts  of  personnel  and  pow- 
ers and  functions. 
Industrial  Morale 

The  Need  for  a  New  Incentive  for  the 
Industrial  Worker  (89200).  Harry  Tip- 
per. 2500  w.  Auto  Ind — Oct.  3,  1918. 
Most  work  lacking  in  requirements  for 
eflfort  or  good  work.     Lessons  from  war. 


Industrial  Relations 

Fundamental  Factors  in  Sound  Indus- 
trial Relations  (89684  A).  H.  T.  Walter. 
Ills.  3500  w.  Ind  Man— Nov.,  1918. 
Facts  essential  to  an  understanding  be- 
tween emplovcrs  and  employees. 

Modern  Industrial  Relations  Depart- 
ment (89240  A).  E.  C.  Gould.  1200  w. 
Iron  Age — Oct.  3,  1918.  Its  organization 
to  handle  relations  between  employer  and 
employees. 
Labor 

The  Problem  of  Discontent  (891 10  A). 
F.  B.  Guthrie.  1200  w.  Aust  Min  Std— 
Aug.  15,  1918.  Industrial  progress  a  fac- 
tor of  the  welfare  of  the  state. 

The  Problem  of  Industrial  Unrest 
(891 14  A).  L.  A.  Adamson.  2500  w. 
Aust  Min  Std— Aug.  22,  1918.  The  edu- 
cation of  the  rich  and  its  defects. 

The     Problem     of     Industrial     Unrest 
(891 1 1   A).     H.  C.  Reid.     1000  w.     Aust 
Min  Std— Aug.   15.   1918.     Importance  of 
industrial  and  economic  education. 
Labor  Problem 

The   Employer  and   Money    (8968.8  A). 

L.  L.  Warren.     1200  w.     Ind  Man — Nov., 

1018.      Honest,    sincere    treatment     more 

helpful   than   money   in   solving   problems. 

Labor  Turnover 

Labor  Turnover — Discussion  (89689  A). 
E.  Goldberger.     1200  w.     Ind  Man — Nov., 
191S.      Details   of   a   method    applied   and 
found  satisfactory. 
Mill  Crews 

The  Morale  of  Mill  Crews   (89486  A). 
Paul  T.  Bruhl.    2000  w.     Eng  &  Min  Jl— 
Oct.  12,  1918.     A  plea  on  behalf  of  mill- 
men.     Suggestions. 
Office  Methods 

Some   Notes  on   Ofiice   Equipment   and 
Methods   (89441  A).     C.  M.  Ripley.     Ills. 
4500  w.     Gen  Elec  Rev — Oct.,  1918.     Sug- 
gestions for  eliminating  useless  work. 
Power 

Mastering  Power  Production — X  (89693 
A).  Walter  N.  Polakov.  3500  w.  Ind 
Man — Nov.,  1918.  Conclusion  of  series. 
Comparison  of  large  central  stations  and 
small  isolated  plants. 
Service  Cost 

The  Elimination  of  Office  Routine 
(89668).  E.  C.  Constans.  2500  w.  Tele- 
phony— Oct.  26,  1918.  Form  in  use  by 
operating  company  which  eliminates  many 
useless  operations. 
Shipbuilding 

Management  —  The  Solution  of  the 
Shipbuilding  Problem  (89683  A).  W.  L. 
aiurchill.  4500  w.  Ind  Man — Nov.,  191S 
A  studv  of  the  work,  urging  the  applica- 
tion of  the  principles  and  methods  of 
management. 
Task  Work 

The  Human  Factor  in  Task  Settnic" 
(89685  A).  W.  E.  Camp.  2500  w.  Ind 
Man — Nov.,  1918.  Conditions  that  affect 
the  human  factor,  showing  that  it  is  pos- 
sible to  pre-determine  the  proper  allow- 
ance. 
Time  Studies 

Organisation  Scientifique  De  L'Usin- 
age  (8970s  B).  P.  Denis.  Ills.  4800  w. 
Grnie  (Tivil — Sept.  2T,  1918.  Serial,  1st 
part.     Time  studies   for  machine  tools. 

Wages 

Equal  Payment  for  Equal  Work  by  Fe- 
male M'orkers  (891  ?2  A).  1600  w. 
Engng — .\ug.  30,  T918.  Editorial  discus- 
sion of  piece  work  prices,  bonus  system, 
time  rate,  etc. 

Supplements  Affecting  Wages  of  Sig- 
nal Men  (S9388).  2500  w.  Ry  Sig  Engr 
— Oct.,  1918.  Recent  orders  covering  sal- 
arv  increases. 


To  avoid  error,  please  order  by  title  and  number  only. 


Women  Workers 

Putting  Women  Into  the  Machine  Shop 
(89415  .A).  F.L.Prentiss.  Ills.  3000  w. 
Iron  Age — Oct.  10,  1918.  Successful  in 
Cleveland  plants ;  qualities  in  which 
women  excel. 

Introducing    Woman    Labor    Into    the 
-Shop  (89647  A).     M.  C.  Hobart.     1800  w. 
Am  Mach — Oct.  24,  1918.     Experience  of 
the  Albaugh-Dover  Co.  of  Chicago. 
Working  Schedule 

Working  Schedule  for  a  Time  Limit 
Job  (89697  A).  Donald  A.  Hampson. 
1000  w.  Ind  Man — Nov.,  1918.  How  a 
medium-sized  shop  arranged  to  maintain 
scheduled  output  by  good  management. 

REGULATION 
Compensation  Acts 

Failure  to   Complv  witli   Compensation 
Acts    (89188    A).     "Cnielsa.    C.    Sherlock. 
2000  w.     Machy — Oct.,   1918.     Results  of 
rejection  of   the   acts. 
Control 

Unified  Corporate  Control  of  the  Rail- 
ways After  the  War  (89^83  A).  A.  C. 
Dennis.  1500  w.  Eng  News-Rec — Oct. 
17,  1918.  Would  eliminate  the  wastes  of 
competition  without  risking  the  dangers 
of  permanent  Government  operation. 
Cooperation 

The  Babson  Conference  on  Coopera- 
tion (896.' <  A).  3500  w.  Am  Mach — 
Oct.  24,  1918.  Report  of  the  fifth  annual 
conference  of  the  Babson  Statistical  Or- 
ganization at  which  were  discussed  ques- 
tions concerning  employer  and  employee. 
Gear  Makers  decide  on  Closer  Cooper- 
ation (89164).  P.  M.  Heldt.  3500  w. 
.•\uto  Ind- Sept.  26,  1918.  Standardiza- 
tion plan  involving  all  types  of  gears. 
Employment 

Public  Employment  Offices  in  the  Unit- 
ed States  (89404  N").  John  G.  Herndon, 
Jr.  96  pp.  U  S  Dept  Labor,  Bui  241— 
Julv,  1918.  A  study  of  their  methods  and 
practices,  and  information  concerning 
them. 
Fuel  Distribution 

The    "Philadelphia    Plan"    of    Coal   Al- 
lotment  (89636).     Jerome  S.  Carson.     13 
pp.     Ht  &  Vtg  Mag— Oct.,  1918.     A  high- 
ly-successful scheme  of  fuel  distribution. 
Labor 

Labor  .Administration  (8953=;  -^).  Ed- 
ward T.  Elbourne.  3500  w.  Engr— Sept. 
20,  1918.  Serial,  1st  part.  First  of  a  se- 
ries of  articles  based  on  actual  factory 
practice  and  experience. 
Organization 

Lav  Down  Lines  of  Organization  for 
Contractors'  Association  (89250  A).  1800 
w.  Eng  News-Rec— Oct.  3,  1918.  Ob- 
jects of  new  national  body  are  broad  in 
scope. 
Paternalism 

The  Dangers  of  Paternalism  in  Govern- 
ment (89615  A).  Otto  H.  Kahn.  5500  w. 
Eng  &  Min  Jl— Oct.  TO.  lo'S.  Address. 
slightly  condensed,  before  the  convention 
of  Am.  Bankers'  Assn..  at  Chicago,  Sept. 

27,  1918. 
Power 

See  same  heading  under  Management. 
Power  Law 

Action  Nearer  on  S200.000.000  Power 
Law  (S9176).     5000  w.     Elec  Wld— Sept. 

28,  191S.  Prospects  of  passage  of  meas- 
ure to  provide  government  credit  for  en- 
larging power  resources. 

Standardization 

Gear  Makers  Discuss  Standardization 
(89146  A).  4000  w.  Iron  Age — Sent.  26. 
1918.  Summary  of  papers  at  meeting  of 
Am.  Gear  Mfrs.  Assn.  Standardization 
plans,  committee  reports,  etc. 


December,  1918 

WELFARE    AND    SAFETY 
Accident  Prevention 

Benefits  of  Accident  Prevention  in  Con- 
tracting (89120).  F.  S.  Robinson.  Ab- 
stract of  paper  before  the  Natl.  Safety 
Council.  1500  w.  Eng  &  Con— Sept.  25, 
1918.  Account  of  work  aiming  to  control 
accidents. 

Greater  Need  for  Accident  Prevention 
(89145  A).  2500  w.  Iron  Age— Sept.  26. 
1918.  Summary  of  papers  at  St.  Louis 
convention  of  the  Natl.  Safety  Council  on 
the  special  demand  for  safety  campaigns. 
Safety  Engineering  and  Accident  Pre- 
vention in  Construction  Work  (89119). 
Leo  D.  Woedtke.  Abstract  of  address 
before  Natl.  Safety  Council.  4000  w.  Eng 
&  Con— Sept.  25,  1918.  Suggestions  for 
carrying  out  this  work. 
Accidents 

What  Each  Mine  Operator  Can  Do  to 
Aid  Accident  Statistics  (89218  A).  A.  H. 
Fay.  2000  w.  Sfty  Eng— Oct.,  1918.  The 
object  of  statistics,  uniform  records,  reg- 
ulations, etc. 
Betterment 

The  Life  of  a  Mining  Communitv 
(89675  A).  Charles  F.  Willis.  Ills.  2200 
w.  Eng  &  Min  Jl— Oct.  26,  1918.  Efforts 
made  by  a  large  mining  corporation  to 
better  the  li\ing  and  social  conditions  for 
employees. 
Crippled  Workers 

The  Reconstruction  of  the  Crippled 
Soldier  (89162).  Douglas  C.  McMurtrie. 
Ills,  rooo  w.  Can  Fndman — Sept.,  1918. 
The  patriotic  duty  of  employers  to  study 
how  criiiiiled  soldiers  may  be  emploved. 

Rehabilitating    Cripples    at    Ford    Plant 
(89144  A).     J.  E.   Mead.     Ills.     2000  w. 
Iron  Age — Sept.  26,   iqi8.     Full  efficiency 
attained  by  85  per  cent. 
Fire  Protection 

Fire  Protection  in  Manufacturing 
Plants  (80286  A1.  Charles  E.  Riebv.  Ills. 
5000  w.  A  S  M  E,  Jl— Oct.,  1918.  (Ab- 
stract.) Considers  the  construction  and 
occupancy  of  buildings,  the  protection  bv 
automatic  sprinklers  and  results. 
First  Aid 

Firt  Aid  in  the  Industries  (89217  A). 
Dr.  R.  L.  Cameron.  1800  w-.  Sfty  Eng — 
Oct.,  1918.  Considers  proper  care  of  in- 
juries and  also  the  humanitarian  side  of 
the  work. 
Flying  Objects 

Injury  from  Flving  Objects   (89244  A). 
Chesla  C.  Sherlock.     3000  w.  Am  Alach — 
Oct.  3.  1918.     Le.gal  aspects  discussed. 
Flywheels 

Disastrous  Flyv.heel  Explosion  at  Chi- 
cago (89302).  Ills.  1200  w.  Power — 
Oct.  8,  1918.  Account  of  the  explosion  on 
Sept.  19.  in  engine  room  of  Chicago 
Coated  Pioard  Co. 
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Grinding  Wheels 

Bursting  Grinding  Wheels  (89646  A). 
Chesla  C.  Sherlock.  2500  w.  Am  Mach — 
Oct.  24,  1918.  Examples  of  numerous 
cases  and  court  decisions  as  to  employer's 
and  owner's  liability. 
Hospitals 

See  same  heading  under  Management. 
Industrial  Hazards 

Hazards  in  Connection  With  the 
Reaming  and  Riveting  of  Steel  Cars 
(89214  A).  Harry  Guilbert.  Ills.  1000 
w.  Sfty  Eng— Oct.,  1918.  Calls  attention 
to  coiTimon  hazards  and  the  way  to  avoid 
them. 
Industrial   Health 

Industrial  Hospitals  and  Dispensaries 
(89216  A).  Dr.  T.  R.  Crowder.  1200  w. 
Sfty  Eng— Oct.,  1918.  As  a  means  of 
conserving  the  health  of  industrial  work- 
ers. 
Industrial  Housing 

See  same  heading  under  Civil  Engin- 
eering,  Construction. 
Mine  Accidents 

Recording  Accidents  in  Mines  (89616 
A).  Albert  H.  Fay.  1800  w.'  Eng  &  Min 
Jl— Oct.  19,  1918.  Need  for  accurate  sta- 
tistical reports.  Examples  of  tabular 
summaries  given. 
Mine  Safety 

Mine   Safety  in   Wartime   (89258).     D. 
Harrington.      3500    w.      CI    Age— Oct.    3, 
1918.     Reviews  the  present  conditions  and 
gives   sueffestions. 
Protective  Devices 

Notes  on  the  Action  of  Automatic 
Protective  Gear  on  a  Large  A.  C.  Net- 
Work (89522  A).  C.  W.  Marshall.  1200 
w.  Elec  Re\ — Sept.  20,  1918.  Outlines 
dexices  used  and  results. 
Rescue  Apparatus 

Mine  Rescue  Apparatus  (89340  A). 
Ills.  2000  w.  Engr— Sept.  13,  1918.  Re- 
port of  committee  appointed  by  the  Ad- 
visory Council  for  Scientific  and  Indus- 
trial Research  on  investigation  of  types 
used  in  coal  mines. 

Mine  Rescue  Apparatus  Research  Com- 
mittee:  First  Report  (89198  A).  Also 
editorial.  Map.  6500  w.  Colly  Gdn— 
Sept.  i;;  1918.  Serial,  1st  part.  "  Recom- 
mendations regarding  rescue  apparatus  in 
mines. 
Safeguards 

Built-in  Guards  for  Machinery  (89563 
A).  John  R.  Brownell.  Ills.  1200  w. 
Met  Trds— Oct.,  1918.  Importance  of 
havin.g  safety  devices  made  an  integral 
part  of  the  machinery. 

Mechanical  Safeguards  (89215  A). 
David  S.  Beyer.  4500  w.  Sfty  Eng^ 
Oct.,  1918.  Progress  in  the  development 
of  mechanical  guards,  their  value  and  im- 
portance. 
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Safety  Engineers 

Duties  of  the  Safety  Engineer  (S(;220 
A).  David  Van  Schaack.  2500  w.  Sfty 
Eng — Oct.,  1918.  Safe-guarding  and  edu- 
cation; getting  results;  personal  qualifi- 
cations. 

Safety  Work 

Safetv  Council  Discusses  Conservation 
of  Man  Power  (89168).  3500  w.  Ry  Age 
— Sept.  27,  1918.  Unification  of  safety 
work  under  federal  control. 

Stonecutters 

Effect  of  the  Air  Hammer  on  the 
Hands  of  Stonecutters  (89610  N).  Ills. 
142  pp.  U  S  Dept  Labor,  No  236— July, 
1918.  Reports  of  studies  as  to  the  det- 
rimental effects  upon  the  health. 

Tools 

Dangerous  Tools  and  Appliances  (89588 
A).  Chesla  C.  Sherlock.  2500  w.  Am 
Mach — Oct.  17,  1918.  Explains  some  of 
the  liabilities  of  employers  for  accidents 
due  to  defective  tools. 

MISCELLANY 
China 

British  Engineering  Enterprises  in 
China  (89150  A).  3000  w.  Engng — Aug. 
30,  1918.  Considers  the  adverse  influences 
that  have  crippled  British  engineering  en- 
terprises. 
Commerce 

Commerce  as  a  National  Service  (89555 
A).      2200   w.      Aust    Min    Std— Sept.  '5, 
1918.     Digest  of  lecture  by  W.  L.  Raws, 
in  Melbourne. 
Germany 

\\'hat  Is  Germany  Preparing  to  Do 
After  the  War?  (89246  A).  4000  w.  Am 
Mach— Oct.  3,  1918.  Outline  Germany's 
postwar  plans  as  prepared  by  the  Guaran- 
tee Trust  Co.,  New  York. 
Milwaukee 

Shops  Proclaim  Citv's  Resources 
(89279).  Ills.  3000  w.  'Ir  Trd  Rev— 
Oct.  3,  igi8.  Reviews  the  metal  working 
and   machinery   industries. 

True  Spirit  of  War  Permeates  Indus- 
tries of  Milwaukee  (89276).  G.  H.  Man- 
love.  Ills.  2500  w.  Ir  Trd  Rev— Oct.  3, 
1918.  Industrial  power  consecrated  to  the 
country. 
Post-War 

Post- War  Problems  (8qsti  A).  G.  S. 
Beeby.  1500  w.  Aust  Min  Std — Aug.  29, 
1918.  Serial,  1st  part.  Problems  affect- 
in.g  capital  and  labor,  especially  conditions 
in  Australia. 
U.  S.  Industries 

The  Part  the  LTnited  States  Industries 
Must  Perform  to  Enable  the  Allies  to  Win 
the  War  (89457  N).  C.  G.  Schlueder- 
berg.  9  pp.  Am  El  Chem  Soc — Oct., 
I9'8.  Reviews  particularlv  the  electro- 
chemical industries  and  their  application 
to  war  work. 
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AERONAUTICS 
Air  Fighting 

Tricks  and  Acrobatics  in  .Mr  Fighting 
(89624).     From  Sci  Am.     Ills.     1400  w. 
Com  Air  Ma.g— Oct.,   1918.     Describes  in 
detail  stunts  useful  in  aerial  combat. 
Airplanes 

Airplane  Performance  Determined  by 
I'-ngine  Performance  (89-?T0  B).  G.  B. 
Upton.  3-00  w.  S  A  E,  Jl— Oct..  1918. 
Shows  the  general  nature  and  approxi- 
mate numerical  value  of  the  effects  of 
altitude  on  the  performance  of  airplanes 
and  airplane  engines. 


The  Theoretical  Basis  of  Model 
Strength  Tests  for  Aeronlane  Structures 
(89603).  W.  L.  Cowley  and  H.  Lew. 
3000  w.  A  A  Wkly— Oct.  21.  T918.  Ap- 
jilxation  of  the  principle  of  homogeneity 
of  dimensions  to  the  problem. 
Biplanes 

The  A.  E.  G.  Armored  Biplane  (8o'!''=; 
A)._  Ills,  i.soo  w.  Engr- Sent.  6.  1918. 
Designed  for  carrying  out  offensive  pa- 
trols againts  infantry.  Leading  particu- 
lars and  detailed  description. 

The  Hannoveraner  Biplane  (89341  A). 
Ills.  2000  w.  Engr — Sent.  13.  1918.  De- 
tails of  this   German   machine. 


To  avoid  error,  please  order  by  title  and  number 


The      Rumpler     Two  -  Seater     Biplane 
(ig-^?.^  .\).     Ills.     2000  w.     Engr— Sept. 
20,  1918.    Information  concerning  its  con- 
struction and  performance. 
Engines 

The  ,300  H.  P.  Mavback  .^ero-Engine 
(80151  A).  Ills  &  Plate.  ,3000  w.  Engng 
-;-.'\u.g.  30,  1918.  Serial,  1st  part.  Par- 
ticulars of  the  300  h.  p  eneines  fitted  by 
the  Germans  to  Rumpler  biplanes. 
German  Aviation 

ftvolution     De    L'Aviation     Allemande 

(89718  R).    J.  A.  Lefranc.     TMs.    4800  w. 

La  Nature — Sept.  21,  191S.     Photographic 

apparatus   employed  by  German   aviators. 

only. 
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Ignition 

Airplane  Motor-Ignition  System  (89589 
A).     B.   Z.    Reiter.     Ills.     4500  w.     Am 
Mach — Oct.    17,    1918.      Systems    are    ex- 
plained in  detail. 
Panhard  Motor 

The  Panhard— 300  H.  P.  (Direct  Type 
Aviation  Motor)  (89601).  E.  H.  Sher- 
mondy.  Ills.  1000  w.  A  A  Wkly— Oct. 
21,  1918.  Motor  designated  as  (V-12-J) 
and  comprised  of  12  cylinders,  is  de- 
scribed. 
Photography 

See  German  Aviation. 
Training  Tractor 

The  Continental  KB— 3T  Training 
Tractor  (89602).  Ills.  800  w.  A  A  Wkly 
— Oct.  21,  1918.  Designed  to  produce  a 
machine  that  could  be  cheaply  built. 

AUTOMOBILES 

Antifreezing  Solutions 

Antifrcezing  Solutions  for  Automobile 
Radiators  (89JI1  B).  1000  w.  S  A  E, 
Jl — Oct.,  1918.  Conclusions  from  inves- 
tigations made  by  the  U.  S.  Bureau  of 
Standards. 
Car  Drivers 

The  Wrens  and  their  Work  (89521  A). 
Ills.  2000  vv.  Autocar — Sent.  21,  1918. 
Details  concerning  the  qualifications  and 
duties  of  the  car  driver  "ratings"  in  the 
Women's  Royal  Naval  Service. 
Inspection 

Factory  Inspection  (89308  B).  Walter 
C.  Keys,  with  discussion.  3500  w.  S  A 
E,  Jl — Oct.,  1918.  As  applied  to  manu- 
facturing and  particularly  to  the  automo- 
tive industries. 
Loading  Methods 

Proper  Methods  of  Loading  Automo- 
biles (89632).  Ills.  3000  w.  Ry  Rev — 
Oct.  19,  1918.  Analysis  of  methods  em- 
ploA-ed  by  shippers  and  a  representative 
railroad. 
Magnetos 

Ignition  Magneto  Construction  (89307 
B).  H.  R.  Van  Deventer.  Ills.  4500  w. 
S  A  E.  Jl — Oct.,  1918.  T'-nes  and  testing 
methods.  Mechanical  defects  cause  the 
largest  part  of  magneto  troubles. 
Motor  Fuel 

A  Heavy  Oil  Burning  Arrangement  for 
Motor  Cars  (8o7d2  A).  Ills.  1500  w. 
Engr — Sept.  13, 1918.  An  arrangement  de- 
signed to  burn  tar  oil  on  a  touring  car. 
The  operation  and  cost. 

Liquid  Fuel  from  Coal  ^8o'26  A).  W. 
R.  Ormandv.  1500  w.  -Autocar — Sept.  14, 
1918.  Shows  how  the  final  report  of  the 
Coal  Conservation  Committee  is  of  di- 
rect interest  to  motor  car  users.  Inter- 
relation of  pig  iron,  coke,  and  benzole. 
Selling 

-Analysis  of  .-Xutomobile  Merchandizing 
in  New  Zealand  (89289).  G.  A.  Worrall. 
Ills.  2500  w.  .Auto  Ind — Oct.  3,  T918. 
Serial,  ist  part.  Effects  from  the  advent 
of  .'American  cars  in  1915  and  1916.  Pos- 
sibilities of  the  wool  industrv. 
Tanks 

The  Forerunner  of  the  Tank  (89418 
A).  11.  H.  Manchester.  Ills.  1500  w. 
.■\m  Mach — Oct.  10.  1018.  Describes  some 
of  the  early  forms  of  vehicles  of  similar 
character  used  over  20,000  years  ago. 
Tractors 

Industrial  Tractors  for  Solvins  Freight 
Terminal  Congestion  (89514).  Ills.  1800 
w.  Elec  Rev,  Chi — Oct.  12,  1918.  Bene- 
fits from  substituting  mechanical  for 
manual  methods  for  handling  frieght. 

Manufacturing  the  Caterpillar  Tractor 
(89642  A).  Frank  .\.  Stanlev.  Ills.  1200 
w.  Am  Mach— Oct.  24,  1918.  Serial,  ist 
part.  Some  of  the  important  shoo  pro- 
cesses of  manufacturing  this  machine. 
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The  licit-Rail  Creeper  Tractor  (S9292). 
Ills.  1000  w.  Auto  Ind— Oct.  3.  ipiS.  A 
machine  differing  in  its  creeper  action, 
manufactured   at    St.    Paul,    Minn. 

Tractor  Experiences  in  lUinois  (89309 
B).  Arnold  P.  Yerkes  and  L.  M.  Church. 
6500  w.  S  A  E,  Jl— Oct..  1918.  Extracts 
from  Farmers'  Bui.  963.  U.  S.  Dept.  Agri. 
Discusses  advantages  and  disadvantages, 
size  of  machine  required,  cost,  length  of 
life,  etc. 

Useful    Data    from    Harrisburg    Tests 
(89165).     2500   w.     Auto   Ind— Sept.    26, 
1918.     Tractor  demonstration  gives  valu- 
able performance  information. 
Trucking 

Motor  Trucks  and  Buses  Solve  Prob- 
lem of  Transportation  of  War  Industries 
Plants  (89660).  Ills.  1200  w.  Mfrs  Rec 
— Oct.  24,  1918.  Account  of  work  accom- 
plished. 

COMBUSTION    MOTORS 

Cooling 

New  Method  of  Cooling  Gas  Engines 
(89493).  2000  w.  Pwr  Pt  Eng— (>ct.  15, 
1918.  '  Method  of  internal  injection  of 
water. 

Engines 

The  Increasing  of  Power  Output 
(89275).  Emil  Schimanek.  Ills.  4000  w. 
A  A'\Vkly— Oct.  7,  1918.  Ways  of  in- 
creasing output,  including  reference  to  a 
6-stroke   engine. 

Marine  Engines 

Motori  A  Combustione  Marini  A  Due 
Ed  A  Quattro  Tempi  (89713  C  +  D).  G. 
Chiesa.  Ills.  4400  w.  Rivista  Marittima 
— Aug.,  1918.  'Two  and  four-stroke  cycle 
motors  for  marine  service. 

Internal-Combustion  Engines  for  Sub- 
marines and  Aircraft  (89532  A).  1800 
w.  Engng — Sept.  20,  1918.  Editorial  on 
points  of  difference  in  regard  to  weight 
per  unit  of  power. 

Thermodynamics 

Thermodynamic  Cycles  in  Internal 
Combustion  Engines  (89148).  \\'illiam  J. 
Walker.  Ills.  3500  w.  A  A  Wkly— Sept. 
30.  19 18.  With  particular  reference  to 
aircraft  requirements.  Methods  by  which 
increase   of  power   may  be   obtained. 

HEATING  AND  COOLING 

Heat  Control 

Report  on  .\utomatic  Heat  Control 
(89690  A~).  500  w.  Ind  Man— Nov., 
1918.  Report  of  the  Committee  of  Am. 
Soc.  of  Heating  and  Ventilating  Engi- 
neers. 
Heat  Transmission 

New  Heat  Transmission  Tables 
(80638).  William  R.  Jones.  5  pp.  Ht  & 
Vtg  ]\Iag— Oct.,  191S.  Serial,  1st  part.  A 
remarkable  compilation  of  factors  as 
given  by  leading  authorities  covering  lat- 
est t\pes  of  construction. 
Hot-Water  Heating 

Standards  of  Central  Station  Hot 
Water  Heating  Service  (89637).  2500  w. 
Ht  &  Vtg  Mag— Oct.,  1918.  Esetablished 
by  the  Public  Service  Commission  of  In- 
diana under  date  of  .\ug.  3.  1918. 
Refrigeration 

Refrigeration  in  the  Packin-  House  In- 
dustry (89385).  W.  F.  Sutherland.  Ills. 
2000  w.  Pr  House — Sept..  1918.  New 
equipment  aids  in  economical  handling  of 
products. 

Refrigerating  Plant,  Intermediate  De- 
pot for  American  Armv  in  France  (89,- 
664).  Robert  K.  TomlJn,  Jr.  Ills.  1500 
w.  Power — Oct.  22,  1918.  Plant  built  by 
army  men  to  care  for  the  storage  of  5000 
tons  of  meat. 
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Throttling  of  Ammonia  (89305). 
Charles  H.  Herter.  1000  w.  Power — 
Oct.  8,  1918.  Concludes  that  intermedi- 
ate throttling  of  liquid  is  proper  under 
certain  conditions. 
Ventilation 

A  Ventilation  Paradox  (89639). 
Thomas  R.  Wilson.  Ills.  1200  w.  Ht  & 
Vtg  Mag — Oct.,  1918.  Serial,  ist  part. 
The  use  of  air  from  Chicago's  freight 
tunnel  as  a  refrigerating  agent  and  fuel 
conserver. 

The  Movement  to  Eliminate  Mechanical 
Ventilation  in  New  York  City's  Public 
Schools  (89640).  1=00  w.  Ht  &  Vtg 
Mag — Oct.,  1918.  Action  taken  by  the  N. 
Y.  City  Dept.  of  Health  based  upon  class- 
room tests  in  twelve  school  buildings. 

MACHINE  ELEMENTS  AND 
DESIGN 

Bearings 

Roller  Bearings  for  Machine  Shop 
Equipment  (89189  A).  Edward  K.  Ham- 
mond. Ills.  6000  w.  Machy — Oct.,  1918. 
Serial,  ist  part.  Fourth  of  a  series  of 
articles  on  bearings. 
Drafting 

Relation  Between  Force,  Energy  and 
Work  (89644  A).  Dexter  S.  Kimball. 
1200  w.  Am  Mach — Oct.  24.  1918.  Dis- 
cusses problems  of  design  making  use  of 
a  flywheel  as  a  concrete  example. 
Gears 

See    Standardization   under   Industri.«iL 
M.vNAGEMENT,    Regulation. 
Gear  Shapers 

Generating  Cones  and  Irregular- Shaped 
Work  (89641  A).  Douglas  P.  Hamilton. 
Ills.  1500  w.  Am  Mach — Oct.  24,  1918. 
Outlines  the  possibilities  of  the  gear- 
shaping  machine. 
Machinery  Arrangements 

Machinerv  and  Pipe  Arrangements  (89,- 
578  A).  C.  C.  Pounder.  Ills.  1500  w. 
Mech  W'ld — Aug.  23,  1918.  Serial,  ist 
part.  Diagrammatic  arrangements  are 
shown  and  discussed. 
Pinions 

Electric-Railway    Motor    Pinion    Mak- 
ing (89417  A),     ills.     1000  w.    Am  Mach 
— Oct.  10,  iQiS.     Details  of  methods  used. 
Sprockets 

Sprocket  Design — Theory  and  Practice 
(89193  A).  Wiley  M.  Free.  Ills.  3500 
w.  Machy — Oct.,  1918.  Factor  controlling 
designing  of  sprockets  for  malleable 
chain  drives,  and  action  of  chain  under 
different  conditions. 

MACHINE  WORKS   AND 
FOUNDRIES 

Artificial  Limbs 

The  Manufacture  of  Artificial  Limbs  at 
Messrs.  Yarrow's  Works  (895.36  A).  Ills. 
2200  w.  Engr — Sept.  20,  1918.  The  de- 
signs and  methods  used  and  development 
of  the   work. 

Bronze 

.•\luminum  Bronze  as  an  Engineering 
Material  (89192  A).  2500  w.  Machy— 
Oct.,  1918.  Difficulties  in  casting,  use 
and  characteristics,  composition,  etc. 

Chains 

The  ^Manufacture  of  Diamond  Trans- 
mission Chain  (89416  A).  J.  V.  Hunter. 
Ills.  2000  w.  Am  Mach — Oct.  10,  1918. 
Describes  some  of  the  automatic  and  semi- 
automatic machines  used. 

Chisels 

The  Cold  Chisel  (89605).  J.  A.  Lu- 
cas. Ills.  2500  w.  CI  Age— Oct.  7,  1918. 
Difference  of  types  and  how  to  deter- 
mine the  kind  to  use  on  a  certain  job. 
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Driving   Boxes 

Machining  Locomotive  Driving  Boxes 
(89448  A).  Frank  A.  Stanley.  Ills.  700 
w.  Ry  Mech  Engr— Oct.,  1918.  Outlines 
work  at  Sacramento.  Cal.,  shops  of  the 
Su.    Pacilic. 

Foundry   Industry 

Foundry  Industry  Makes  Big  Gain  in 
Two  Years  (89226'  B).  Maps.  3000  w. 
Fndry — Oct.,  1918.  Increase  and  devel- 
opment.    (Special  number.) 

Foundry  Report 

The  Foundry  Report  an  Important  Mat- 
ter (89 1 58).  D.  S.  Mann.  400  w.  Can 
Fndman — Sept.,  1918.  Cost  of  each  heat 
is  carefully  kept,  so  that  correct  costs  of 
castings  may  be  determined. 

Foundries 

American  and  Foreign  Steel  Foundries 
(89238  A).  Ernest  F.  Lange,  in  Ir  &  CI 
Trds  Rei:  (Abstract.)  2500  w.  Iron 
Age — Oct.  3,  1918.  A  British  comparison 
of  French.  Belgian  and  American  steel 
castings.  United  States  molding  and  an- 
nealing called  inferior. 

Milwaukee  Foundries  Serve  All  Indus- 
try (89277).  D.  M.  Avey.  Ills.  3000  w. 
Ir  Trd  Rev — Oct.  3,  1918.  Response  to 
war  demands. 

Saving    Man    Power    in 
(89468).      E.    S.    Carman. 
.Am.    Fndmen's   Assn.      Ills. 
Trd    Rev— Oct.    10,    19 18. 
vanta,ges  of  machine  molding. 

The  Chemist  and  Metallurgist  in  the 
Foundry  (89159").  F.  E.  Gardiner.  Ills. 
5000  w.  Can  Fndman — Sept.,  1918.  Skilled 
supervision  of  all  processes  now  recog- 
nized  as  necessary. 

Furnaces 

Furnaces  for  Open  Annealing 
A).  Walter  J.  May.  Ills.  3000  w. 
Wld — Sept.  6,  1918.  Considers 
their  chief  features  and  management. 

Grenades 

Grenades  for  Our  Army  in  France 
(89194  A) .  Ills.  1200  w.  Machy — Oct., 
191S.  Information  authorized  by  the  U. 
S.  War  Department  relating  to  the  hand 
and  rifle  grenades  used  by  the  Army, 

Guns 

The  Development  of  Gun  Manufacture 
(89419  A).  W.  H.  W.  Skerrett.  Ills. 
4500  w.  Am  Mach — Oct.  to,  1918,  Re- 
views the  construction  and  manufacture 
of  guns  from  the  earliest  times  to  the 
present. 

Lathe 

Simplified  Lathe  Adapted  to  Shell  Work 
(89361  A).  Ills.  T200  w.  Iron  Age — 
Oct.  17,  191S.  Details  of  the  Gisholt  16 
and  25  in.  simplified  lathes. 

Machine  Tables 

Fixing-L^p  Work  on  Machine  Tables 
(89527  A).  Joseph  Horner.  Ills.  1800 
w.  Mech  Wld — Sept.  20,  1918.  Serial. 
TSt  part.  Principles  underlying  the  .gen- 
eral practice. 

Machine  Tools 

Xew  French  Regulations  Regarding 
Machine  Tools  C8924S  A).  1500  w.  Am 
Marh— Oct.  3,   1918.     Rules  decreed. 

Mandrels 

Mandrel  Work  (89199  A).  Joseph  Hor- 
tur.  Ills.  2ono  w.  Mech  Wld— Sept.  6, 
1018.     Designs  of  mandrels  and  their  use. 

Maximiller 

Tlie  Kcmpsinith  "Maximiller"  ('89241 
A).  Ills.  4000  w.  Am  Mach — Oct.  3, 
19 '8.  Interesting  features  of  a  recently 
linilt   powerful  machine. 

Molding 

Comnuting  the  Momentum  of  Melted 
Iron  Entering  Mold  CS9157).  .'\.  M.  Ol- 
der. Ills.  500  w.  Can  Fndman— Sept., 
1918.      Suggestions    for   mnlders. 


the    Foundry 

Read    before 

2500  w.     Ir 

E.xplains    ad- 


(89200 
Mech 
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Different  Methods  of  Molding  Large 
Kettles  (89155).  B.  Frell.  Ills.  2500  w. 
Can  Fndman — Sept.,  1918.  Detailed  de- 
scription of  satisfactory  work  after  fail- 
me. 

How  Brass  Carburetors  Are  Molded 
and  Cast  (89228  B).  Ills.  3000  w.  Fndry 
—Oct.,  1918.  Molding  machines  of  the 
jar-ram  squeeze  type  are  employed;  work- 
men  held   responsible   for  quality. 

Mounting  Pattern  on  Plates  an  Aid  to 
Molding  (89225  B).  R.  R.  Clarke.  Ills. 
5000  w.  Fndry— Oct.,  1918.  Methods  de- 
scribed and  their  advantages  and  disad- 
vantages discussed.  (Special  number.) 
Patterns 

The  Making  of  Better  Patterns  (89,- 
243  A).  Ellsworth  Sheldon.  Ills.  2000 
w.  Am  Mach— Oct.  3,  1918.  Details  of 
some  of  the  patterns  and  methods  of  a 
successful  shop. 
Picture  Machines 

Making  a  Moving  Picture  Machine 
(S9421  A).  M.  E.  Hoag.  Ills.  1500  w. 
.■\m  Mach— Oct.  10,  1918.  Serial,  ist 
part.  Manufacturing  methods  used  by  the 
Victor  Animatograph  Co. 
Piston  Rings 

Casting  Rings  in  Centrifugal  Machine 
(8923-  A).  E.  F.  Cone.  Ills.  3500  w. 
Iron  Age— Oct.  3,  1918.  Details  of  De 
Lavaud  process,  which  gives  large  pro- 
duction and  exceptional  quality. 
Projectiles 

Making    Semi-Steel    Projectiles     (89413 
A).      Ills.     4500   w.      Iron    Age— Oct.    10, 
1918.     Method  of  molding,  including  core 
making    and    of    machining. 
Shells 

^Machining  and  Gaging  9.2-inch  High- 
Explosive  Howitzer  Shells  (89190  A).  M. 
H.  Potter.  Ills.  3500  w.  Machy— Oct., 
1918.  Machines  and  tools  used,  successive 
order  of  machining  operations  and  com- 
plete gaging  equipment. 

Shell    Base-Cover   Assembling   Die   and 
Press    (89187    A).      P.    H.    White.      Ills. 
700  \v.     Machy— Oct..   1918.     Detailed  de- 
scription. 
Shop  Practice 

New  Devices  in  Soo  Wheel  Shop  (89,- 
449  A).  Ills.  500  w.  Ry  Mecli  Engr— 
Oct.,  1918.  ^  Shifting  platform  at  press 
and  automatic  discharging  axle  carrier  add 
to  efficiency. 
Shops 

Increases   Strip   Steel  Capacity    (89650) . 
Ills.     2000  \v.     Ir  Trd  Rev — Oct.  24,  1918. 
Detailed  description  of  plant  of  the  Weir- 
ton  Steel  Co..  Weirton,  W.  Va. 
Skimming  Gates 

Various  Types  of  Skimming  Gates  LIsed 
for    Different   Work    (89156).      Ills.     700 
w.     Can  Fndman — Sept..  .1918.     Describes 
types,    favoring   the   whirl    gate. 
Welding 

Oxy-Acetylene     Welding      (89622     B). 

George    B.    RTalone.      Ills.      11    pp.      Prof 

Mem — Sept.-Oct..  1918.     As  taught  at  the 

engineering  school,  Washington  Barracks. 

Wire 

Designing  Passes  for  Wire  Rod  Mill 
Roll  Train  (89242  A).  W.  S.  Standiford. 
3800  w.  Am  Mach — Oct.  3,  1918.  Design 
of  the  passes  and  the  difficulties  encoun- 
tered. 

MATERIALS  OF  CONSTRUCTION 

Acetic  Acid 

Industrial  Developments  Relating  to 
tlip  Manufacture  of  .'Vcetic  .'\cid  and 
.\cptone  (80356  A).  Harold  Hibbcrt. 
Ills.  3000  w.  Chem  &  Met  Eng — Sept. 
25,  1918.  Demand  for  explosives  led  to 
production  from  molasses,  alcohol,  and 
fro"i  calcium  carbide. 
To  avoid  error,  please  order  by  title  and  number 


Alcohol 

Alcohol    in    the    Arts    and    Industries 
(89321  A).    E.  H.  Leslie.   2500  \v.    Chem 
&  Met  Eng — Oct.  I,  1918.     A  reviews  of 
its  wide  use. 
Alloys 

The  Formation  of  Graphite  in  the 
Iron-Carbon  Series  of  Alloys  (89149  A). 
J.  E.  Hurst,  Ills.  2500  w.  Engng — 
Aug,  30,  1918,    Results  of  investigations. 

The  Relative  Corrosion  of  Alloys 
(89283  A).  R.  B.  Fehr.  2500  w.  A  S 
M  E,  Jl— Oct.,  1918.  Methods  previous- 
ly employed  for  corrosion  tests  and  a 
proposed  method  for  indicating  relative 
corrodibility. 

Ulco  Hard  Metal  (89382  A).  Francis 
C.  Frary  and  Sterling  N.  Temple.  1500 
w.  Chem  &  Met  Eng — -Sept.  28,  1918. 
Alloy  developed  by  the  United  Lead  Co., 
its  test,  characteristics,  uses,  etc. 
Bearing    Metals 

(Conservation  of  Tin  in  Bronze  Bear- 
ing Metals  (89648  A).  G.  H.  Clamer. 
Extract  from  paper  read  before  Inst,  of 
Metals  Div.  of  A.  I.  M.  E.,  Milwaukee, 
Oct.  9,  1918.  2500  w.  Am  Mach — Oct. 
24,  igtS.  Explains  how  this  unnecessary 
use  of  tin  invloves  waste. 
Cement 

Recent  Developments  in  the  Cement 
Industry  (89370  A).  Richard  K.  Meade. 
Ills.  3500  \v.  Chem  &  Met  Eng — Sept. 
27,  1918.  Economies  effected  in  fuel  and 
labor,  and  recovery  of  potash. 
Ceramics 

Chemical  Stoneware  (89374  A).  A. 
Malinovszky.  Read  before  Am.  Inst, 
of  Chem.  Engrs.  3000  w.  Chem  &  Met 
Eng— Sept.  27,  1918.  Preparation  and 
selection  of  materials,  acid-resisting 
tests,  and  annealing  ware. 

Recent  Developments  in  Ceramics 
(89369  A).  A.  V.  Bleininger.  3000  w. 
Chem  &  Met  Eng — Sept.  27,  1918.  De- 
velopment of  porcelain  and  chemical 
stoneware  industries. 

The  Chemical  Stoneware  Industry 
and  the  War  (89371  A).  Percy  C. 
Kingsbury.  2500  w.  Chem  &  Met  Eng 
— Sept.  27,  1918.  Expansion  of  the 
American  industry.  Domestic  materials 
equal  to  imported. 
Ferro- Alloys 

The  Ferro-Alloys  (89376  A).  J.  W. 
Richards.  4000  w.  Chem  &  Met  Eng — 
Sept.  28,  1918.  Brief  description  of  the 
manufacture,  properties,  and  uses  of  the 
alloys  of  iron  with  manganese,  silicon, 
aluminum,  chromium,  tungsten,  molyb- 
denum, vanadium,  titanium,  boron,  and 
uranium. 
Glass 

Home  Made  Optical  Glass  (89372  A). 
H.  E.  Howe.  4000  w.  Chem  &  Met 
Eng— Sept.  27,  1918.  Growth  of  the 
American  industry  in  the  past  four 
years. 

Industrial    Glassware    (89373    A).      S. 
R.  Scholes.     1500  w.     Chem  &  Met  Eng 
— Sept,  27.  1918.    American  manufacture 
stimulated  by  war  conditions. 
Gun-Metal 

Admiralty  Gun-Metal  (89534  A).  F. 
Johnson.  Read  before  the  Inst,  of 
Alefals.  3500  w.  Engng — Sept.  20,  1918. 
The  influence  of  impurities  on  the  me- 
chanical properties. 
Hardness 

Hardness  of  Soft  Iron  and  Copper 
Compared  (89434  A).  F.  C.  Kelley.  Ills, 
goo  w.  Gen  Elec  Rev — Oct.,  1918.  Ex- 
periments showing  that  by  the  electric 
furnace  iron  can  be  annealed  to  such  a 
degree  of  softness  as  to  permit  its  being 
substituted  for  copper  in  many  cases  of 
iiidi'-ilrial  use. 
only. 
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Leather 

The  Australian  Leather  Industry 
(8yii3  A).  C.  T.  Stephenson.  Ills. 
3000  w.  Aust  Min  Std — Aug.  22,  1918. 
Description  of  sole  leather  manufacture 
in  Australian  tannery. 
Metals 

Grain  Growlli  in  Metals  (89533  A). 
Zay  Jeffries.  Read  before  Inst,  of 
Metals.  Ills.  &  Plates.  4500  w.  Engng 
—Sept.  20,  1918.  Serial,  1st  part.  A 
study  of  the  general  laws  of  gram 
growth. 
Nitric  Acid 

Development  in  Nitric  Acid  Manufac- 
ture in  the  United  States  Since  1914 
(89355  A).  E.  J.  Pranke.  1800  w.  Chem 
&  Met  Eng— Sept.  25,  1918.  Nine-fold 
increase  in  production. 
Refractories 

Carborundum  Refractories  (89375  A). 
S.  C.  Linbargcr.  3000  w.  Chem  &  Met 
Eng — Sept.  27,  igi8.  Comparative  ac- 
count of  silicon  carbide  refractories  with 
those  in  general  use. 

Relative  Volatilities  of  Refractory 
Materials  (89450  N).  William  Roy 
Mott.  34  pp.  Am  Chem  Soc— Oct., 
1918.  A  study  of  the  order  in  which 
substances  volatilize  in  the  electric  arc, 
and  the  distances  at  which  their  vapors 
condense  from  the  arc. 
Rare-Earth  Industry 

The  .AnuiK-au  Pyrophoric-Alloy  In- 
dustry (89378  A).  Alcan  Hirsch.  2500 
w.  Chem  &  Met  Eng— Sept.  28,  1918. 
Development  of  the  rare-earth  industry 
in  connection  with  Welsbach  mantles. 
Standardization 

Report  01  the  Committee  on  Stand- 
ardization of  Flanges  and  Pipe  Fittings 
(89288  A).  Ills.  &  Tables.  500  w.  A  S 
M  E,  J1 — Oct.,  1918.  Recommendations 
outlined. 
StelHte 

The    Development   of    Stellite    (89414 
A).      Elwood    Haynes.      Ills.      1200    w. 
Iron  Age — Oct.  10,  1918.     Melting  prob- 
lems solved  by  Snyder  electric  furnaces. 
Sulphuric  Acid 

Large-Scale  Sulphuric  .■\cid  Manufac- 
ture (89357  A).  Andrew  M.  Fairlie. 
Ills.  4500  w.  Chem  &  Met  Eng — Sept. 
25,  1918.  Plant  of  the  Tenn.  Copper  Co. 
Noteworthy  features  of  this  largest 
plant  in  the  world. 

MEASUREMENT 

Aeroplanes 

L'Essai  Des  Materiaux  Servant  a  La 
Construction  des  Aeroplanes  (89701  B). 
Ills.  3600  w.  Genie  Civil— Sept.  7,  1918. 
Testing  devices  and  machines  for  aero- 
plane parts. 
Gaging 

Developing  a  Gaging  System  for  Small 
Arms  and  Heavy  Ordnance  (89185  A). 
Erik  Oberg.  Ills.  12500  w.  Machy— 
Oct.,  1918.  Serial,  ist  part.  Principles 
involved  and  procedure  followed  in  sys- 
tem for  interchangeable  manufacture. 
Hardness 

Report  on  Hardness  Testing:  Relation 
Between  Ball  Hardness  and  Scleroscope 
Hardness  (89551  N).  A.  F.  Shore,  with 
introduction  and  comments  by  Sir  Rob- 
ert Hadfield.  Ills.  16  pp.  Ir  &  St.  Inst 
—Sept.,  1918. 
Impact 

Impact  Testing  (89508  A).  E.  P.  Gooch. 
Ills.  1800  w.  F.lec  Jl— Oct.,  1918.  De- 
tails of  a  testing  machine  and  the  work 
done  with  it,  discussing  results. 

The  Resistance  of  Metals  to  Penetration 
Under  Impact  (89331  A).  C.  A.  Edwards. 
Read  before  the  British  Inst,  of  Metals. 
Ills.  4500.  Engng— Sept.  13.  191S.  In- 
cluding a  note  on  the  hardness  of  solids. 


Photomicrography 

Note  on  a  Telescopic  Focussing  Ap- 
paratus for  Photomicrography  (89544  N). 
A.  F.  Ilallimond.  Ills.  500  w.  Ir  &  St 
Inst— Sept.,    1918.     Constructional   details. 

Refractories 

The  Standardization  of  Tests  for  Re- 
fractory Materials  (89548  N).  Cosmo 
Johns.  Ills.  32  pp.  Ir  &  St  Inst— Sept., 
1918.  Report  of  Committee  of  the  Cer- 
amic Society,  with  introductory  remarks. 

Screw  Efficiency 

Efficiency  of  the  Screw  (89658  B).  Ben- 
jamin F.  Groat.  53  pp.  Engrs'  Soc  W. 
Penn,  Pro— Jmie,  1918.  Tables  and  di- 
agrams for  making  quick  calculations  of 
the  performance  of  screws,  and  examples 
illustrating  their  use. 

Shaft  Speeds 

Critical  Speeds  of  Shafts  (89580  A). 
G.  Bonner.  1200  w.  Mech  Wld— Sept.  13, 
1918.  Serial,  1st  part.  Deals  with  meth- 
ods of  calculating  the  critical  speed. 

Torsion 

Torsional  Stresses  (89186  A).  F.  W. 
Salmon.  300  w.  Machy— Oct.,  1918.  Ta- 
ble for  use  in  machine  designing,  with 
explanation. 

POWER  AND  TRANSMISSION 
Canada 

Power — Canada's    Opportunity    (89270). 
A.   M.    Beale.     2500  w.     Can   Engr — Oct. 
3.   1918.     Industry  requires  power.     What 
other  countries  are  doing. 
Compressed  Air 

Hog    Island    Compressed    Air    Installa- 
tion   (89623).     Ills.      1000   w.     Com    Air 
Mag — Oct.,  1918.     Detailed  description. 
Energy 

The  Waste  of  Energy    (S9SS4  A).     H. 
J.  Spencer.     800  w.     Aust  Min  Std — Sept. 
5,  1918.     Serial,  ist  part.     Causes  of  waste 
and  rncthnds  nf  effecting  improvement. 
Operation  Records 

Power  Plant  Records  of  Operation  (89.- 
T84).  Ralph  E.  Turner.  2500  w.  Pwr 
Pt  Eng — Oct.  I.  igi8.  Report  sheets  de- 
sisrned  to  aid  the  engineer  in  obtaining 
highest  efficiency. 
Power 

Conditions  in  the  Power  Industry  (89,- 
230).  L.  W.  Schmidt.  3000  w.  Power — 
Oct.  I.  iqi8.  Digest  of  reports  of  XJ.  S. 
Consuls  on  the  power  situation  in  various 
parts  of  the  world,  and  the  influence  of 
the  war. 
Steam   Hammer 

.\   Large    Steam-Priven   Drop   Hammer 
(S03^6  A).     Ills,     joo  w.     Engr— Sept.  6, 
tqiS,     Brief  description. 
Vibration 

Prevention  of  Vibration  in  Power  and 
\'entilating  Plants  (89182).  Charles  L. 
TTulibard.  Ills.  3000  w.  Pwr  Pt  Eng — 
Oct.  T.  roi8.  Causes  of  vibration  and  way? 
nf  preventing  communication  to  building. 
Water  Power 

Comment  S'Est  Fait  L'.Amenagement 
Des  Chutes  D'Eau  (89709  B).  T.  T.  La- 
spiere.  Ills.  6000  w.  Genie  Civil — Oct. 
5.  1918.  How  French  water  powers  are 
administered  and  utilized. 

Fundamental  Principles  in  the  Devel- 
opment of  Water  Power  (89517").  David 
R.  Shearer.  Ills.  1500  w.  Power — Oct. 
T5,  1918.  Points  to  lie  considered,  ex- 
plaining the  calculation  of  flow,  theoretical 
horsepower,  and  the  causes  of  variation 
of  stream  flow. 
Windmills 

Some  Long  Island  \\"indmill5  (89590 
A).  Edward  P.  Buffet.  Ills.  2000  w. 
Am  Mach — Oct.  17,  1918.  Details  of  me- 
chanical features  of  several  historical 
windmills. 
To  avoid  error,  please  order  by  title  and  number 
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Combustion 

Low-Rate  Combustion  in  Fuel  Beds  of 
Hand-Fired  Furnaces  (89635).  Henry 
Kreisinger,  C.  E.  Augustine  and  S.  H. 
Katz.  Ills.  43  pp.  U  S  Bur  Mines — 
Tech  paper  139.  Description  and  results 
of  a  series  of  tests  made  in  an  experi- 
mental hand  fired  furnace. 
Combustion  Control 

Power  Plant  Management ;  Control  of 
Combustion  Losses  (89386).  Robert  June. 
Third  article  of  a  series.  2500  w.  Pr 
House — Sept.,  1918.  Economical  use  of 
fuel  to  minimize  the  inevitable  coal  short- 
age. 
Condensers 

Keeping  Condenser  Performance  Up  to 
the  Mark  (89609).  Hartley  LeH.  Smith. 
2500  w.  Elec  Ry  Jl- Oct.  19.  1918.  How 
to  determine  the  economy  and  how  to  cor- 
rect causes  of  low  vacuum. 
Exhaust   Steam 

Commercial  Value  of  Exhaust  Steam 
(89495).  Frederick  C.  Ruck,  with  dis- 
cussion. 4000  w.  Natl  Engr — Oct.,  1918. 
Information  derived  from  data  resulting 
from  observations  and  experience. 

LTsing  Exhaust   Steam    (89491).     S.   E. 
Balcome.     Ills.     3000  w.     Pwr   Pt  Eng — 
Oct.   15,   1918.     Its  value  and  use:   adapt- 
ability, effect  of  engine,  etc. 
Fuel  Economy 

Fuel  Economy  Made  -Simple  (89304"). 
A.  Bement.  2000  w.  Power — Oct.  8. 
191S.  Maintain  a  hot  fire  and  control  the 
rate  of  combustion  by  adjustment  of 
draft. 

Fuel  Economv  in  Hand-Fired  Power 
Plants  (89183").  .Abstract  from  Bui.  of 
111.  Engng.  Experiment  Station.  2000  w. 
Pwr  Pt  Eng — Oct.  I,  1918.  On  the  prep- 
aration and  storage  of  coal. 

Some  Factors  in  Fuel  Economv  in  Boiler 
Plants  (89287  A).  Robert  H.  Kuss.  (.Ab- 
stract.) 2200  w.  ASM  E,  Jl— Oct., 
1918.  Features  needing  consideration  to 
secure  boiler  and  furnace  efficiency. 
Fuels 

Raising  Steam  with  the  Waste  Prod- 
ucts of  Yesterday  (S0469).  Ills.  4000  w. 
CI  Age — Oct.  10.  igi8.  Silt  is  today  a 
valuable  asset.  Burned  on  a  specially  de- 
signed grate. 
Heat  Generation 

Generation  of  Heat  from  Bituminous 
Coal  and  Its  Absorption  by  the  Steam 
Boiler  (S9496).  Henry  Misostow,  with 
discussion.  Ills.  4500  w.  Natl  Engr — 
Oct..  1918.  .Actual  and  apparent  efficien- 
cies. 
Oil  Fuel 

Efficiencv  in  the  Use  of  Oil  Fuel  (89.- 
586").  J,  M.  Wadsworth.  Ills.  75  PP. 
U  S  Bur  Mines— Aug..  1918.  A  hand- 
book for  boiler-plant  and  locomotive  en- 
gineers. Aims  to  eliminate  waste. 
Steam  Plant 

Cedar  Rapids  Big  Steam  Plant  (89,- 
229).  Ills.  4000  w.  Power— Oct.  I.  1918. 
Plant  of  the  Iowa  Ry.  &  Light  Co.  Serv- 
ices cover  a  territory  about  200  miles  long 
and  7$  miles  wide. 
Steam  Turbines 

Steam  Turbine  Development  and  Ten- 
dencies (89630).  Ills.  2200  w.  Elec  Rev. 
Chi — Oct.  19,  1918.  Gradual  refinements 
affecting  economy,  reliability,  safety  and 
increased  capacity  taking  place. 

.Additional  Power  by  Using  Low-Pres- 
sure  Turbine  (89306).  Ills.  1200  w. 
Power — Oct.  8,  1918.  Electric  power  is 
not  always  available,  and  the  installation 
of  a  turbine  with  speed-reducing  gears 
is  a  solution  of  the  problem. 
only. 
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Superheaters 

Superheater  Unit  iMaiiiteiiance   (89209). 
1200  w.     Ry  Rev — Sept.  ^8,  1918.     Instruc- 
tions for  installation  and  care. 
Vertical  Engines. 

Bijdrage  tot  de  Constructie  Van  Zuinige 
Verticale  Stooniwerl<tuigen  (89711  B).    G. 
Rrouwer.     Ills.    4600  w.     Ingenieur — Aug. 
.^.  1918.     Serial,  1st  part.     Description. 
Waste  Gases 

Use  of  Waste  Gases  for  Steam  Genera- 
tion (89124).  J.  B.  C.  Kershaw.  3500  w. 
CI  Age — Sept.  26,  1918.     Economies,  etc. 


Waste  Heat 

The  Utilization  of  Waste  Heat  from 
Open-Hearlh  hurnaces  for  the  Generation 
of  Steam  (S9549  N).  Thomas  B.  Mac- 
kenzie. Ills.  24  pp.  Ir  &  St  Inst— Sept., 
1918.  Tests  described  and  results  in  prac- 
tice given. 

The  Utilization  of  Waste  Heat  from 
Open-Hearth  Furnaces  for  the  Generation 
of  Steam  (89202  A).  Thomas  B.  Mac- 
kenzie. Ills.  6500  w.  Ir  &  CI  Trds  Rev 
—Sept.  13.  191S.  Details  of  installations 
and  experimental  data. 


Water-Tubes 

Renewing  Tubes.  Headers  and  Baffles 
in  Water-Tube  Boilers  (89663).  Ills. 
5000  w.  Power— Oct.  22,  1918.  Detailed 
directions   for  the   work. 

TRANSPORTING  AND  CONVEYING 

Grain  Handling 

Grain  Handling  Plant  (89537  A).  Ills. 
1500  w.  Engr— Sept.  20,  1918.  A  recent 
installation  of  large  capacity  at  Manches- 
ter,  England,  is  described  in  detail. 


ELECTl 


COMMUNICATION 
Automatic  System 

The  First  Automatic  Installation 
(89171).  700  \v.  Ills.  Telephony — 
Sept.  28,  iyi8.  Describes  the  earliest 
automatic  telephone  system,  installed  in 
La  Porte,  Ind.,  25  years  ago. 
Compensation  Agreement 

.Sample  Compensation  Agreement 
(8i|(ioO).  4500  vv.  Telephony — Oct.  19, 
1918.  Form  of  instrument  providing  for 
just  compensation  accepted  by  the  Post- 
master-General and  one  company. 
Consolidation 

The  Los  Angeles  Consolidation 
(89293).  3000  w.  Telephony — Oct.  5, 
1918.  Problems  involved  in  effecting  a 
consolidation  of  the  automatic  and 
manual  exchanges. 
Federal  Control 

Compensation  Contracts  Ratified 
(89477).  Stanley  R.  Edwards.  3500  w. 
Telephony — Oct.  12,  1918.  Details  of 
basis  of  compensation  regarding  rental 
of  properties  during  federal  control. 
Interference 

Interference    by    High    Power    Lines 
(99669).      H.    C.    Don    Carlos.     2500   w. 
Telephony — Oct.  26,  1918.     Features  of 
value  to  rural  telephone  companies. 
Orders 

Issued  by  Postmaster  General 
(89607).  2500  w.  Telephony — Oct.  19, 
1918.  Compilation  of  all  bulletins  and 
orders  issued  since  the  government  as- 
sumed control  and  operation  of  the 
telephone  systems. 
Rates 

Hotel  Telephone  Service  Rates 
(89478).  5000  w.  Telephony — Oct.  12, 
1918.  Order  of  the  Massachusetts  Pub- 
lic Service  Commission.  Hotel  service 
at  regular  rates. 
Transposition  Systems 

See  same  heading  under  Transmission 
.\Nn  Distribution. 
Transmitters 

Granular  Carbon  for  Transmitters 
(89170).  H.  R.  Van  Deventer.  Ills. 
1500  w.  Telephony — Sept.  28,  1918. 
Requirements  as  to  electrodes,  prepara- 
tion of  carbnn.  its  handlint;.  etc 
ELECTRO-CHEMISTRY 
Alkali  Works 

.\lkali  Works  for  .Australia  (89519  A). 
1800  w.  Aust  Min  Std— Sept.  12,  1918. 
(  hemical  firms  cooperate  to  establish 
industry  for  manufacture  of  caustic 
soda,  chlorine,  bleaching  powder,  etc. 
Cells 

Discharge  Characteristics  of  a  Certain 
Make  of  Dry  Cell  (89455  N).    C.  A.  Gil- 
Inigham.      28  pp.     .Am    El   Chem   Soc — 
Oct.,  1918.     Study  of  6x15  cm.  cell. 
Chemical  Industry 

.Abstract  of  the  Census  of  Chemical 
Manufactures  (89354  A).  16  pp.  Chem 
&  Met  Eng — Sept.  24,  1018.  {Compara- 
tive statistical  analysis  of  U.  S.  census 
taken  in  lono  and  1914 — Production  and 
financial  data  on  chemical  industries. 


The  Chemical  Industry  in  Export 
Trade  (89351  A).  G.  A.  O'Reilly.  1800 
w.  Chem  &  Met  Eng — Sept.  24,  1918. 
Essentials  for  success  comprise  finding 
a  market,  catering  to  its  requirements, 
and  meeting  competition. 

The  Economic  Importance  of  Our 
Chemical  Industry  (89352  A).  Fred- 
erick A.  Clawson.  5500  w.  Chem  & 
Met  Eng — Sept.  24,  1918.  Review  show- 
ing expansion  to  meet  war  demands. 

War  Disturbances  and  Peace  Read- 
justinents  in  the  Chemical  Industries 
(89353  A).  Grinnell  Jones.  3500  w. 
Chem  &  Met  Eng — Sept.  24,  1918.  View 
of  the  dislocations  of  normal  trade  and 
industry  caused  by  the  war. 

Electric  Furnaces 

Notes  on  Electric-furnace  Problems 
(89573  D).  J.  L.  McK.  Yardley.  1400 
w.  AIM  E,  Bui — Oct.,  1918.  Analy- 
sis, made  to  determine  the  maximum  ca- 
pacity and  approximate  performance  of 
a  new  furnace,  to  operate  at  160  volts 
on  a  6o-cycle  circuit. 

Electrodes  for  Electric  Furnaces: 
Their  Manufacture,  Properties,  and 
Utilization  (89433  A).  Jean  Escard. 
5500  w.  Gen  Elec  Rev — -Oct.,  1918. 
Serial,  ist  part.  Trans,  from  Le  Genie 
Civil.  Present  article  describes  the  raw 
materials  from  which  electrodes  are 
manufactured,  the  process,  and  some  of 
the  characteristics  of  carbon  electrodes. 

Electrochemistry 

Electrochemistry  and  National  Econ- 
omy (89458  N).  Colin  G.  Fink.  5  pp. 
Am  El  Chem  Soc — Oct.,  1918.  The  re- 
sources of  the  South  and  the  achieve- 
ments of  the  electrochemist. 

Electrodes 

Processes  Within  the  Electrode 
Which  Accompany  the  Discharge  of 
Hydrogen  and  Oxygen  (89451  N).  Don- 
ald P.  Smith.  9  pp.  Am  El  Chem  Soc — ■ 
Oct.,  1918.  Measurements  of  the 
changes  in  electrical  resistivity  and  in 
length  by  using  electrodes  of  palladium, 
platinum,  tantalum  and  iron. 

Electroplating 

Effecting  War  Economies  in  the  Plat- 
ing Room  (89227  B).  E.  P.  Slater. 
4000  w.  Fndry — Oct.,  1918.  How  waste 
may  be  eliminated  and  metals,  acids  and 
other  materials  conserved.  (Special 
number.) 

Industrial  Chemistry 

.■\dvance  in  Industrial  Organic  Chem- 
istry Since  the  Beginning  of  the  War 
(89319  A).  Samuel  P.  Sadtler.  6000  vv. 
Chem  &  Met  Eng— Oct.  i,  1918.  Re- 
view of  expansion  in  America;  outlook 
for  the  future  encouraging. 

Organic  Synthesis  and  the  du  Pont 
Company  (89322  A).  C.  L.  Reese  and 
C.  M.  Stine.  2500  w.  Chem  &  Met  Eng 
— Oct.  I,  1918.  Evolution  and  growth 
if  a  varied  organic  chemical  industrv. 


To  avoid  error,  please  order  by  title  and  number  only. 


The  Electrochemical  Industries  at 
Shawmigan  Falls  (89320  A).  Henry  C. 
Randall.  Ills.  3000  w.  Chem  &  Met 
Eng— Oct.  I,  1918.  Development  of 
over  300,000  h.p.  and  of  varied  indus- 
tries. 
Nitrogen 

Direct  and  Indirect  Methods  of  Nit- 
rogen Fixation  (89358  A).  E.  Kilburn 
Scott.  3500  w.  Chem  &  Met  Eng — 
Sept.  25,  1918.  Comparison  of  opera- 
tions involved. 

Micro-Organisms  in  Plant  Chemistry 
and  Nitrogen  Fixation  (89323  A.).  Ell- 
wood  Hendrick.  Ills.  2500  w.  Chem 
&  Met  Eng— Oct.  i,  1918.  Development 
and  application  of  organizations  useful 
to  plant  growth. 

Nitrogen  Fixation  Furnaces  (80456 
N).  E.  Kilburn  Scott.  Ills.  32  pp.  Am 
El  Chem  Soc— Oct.,  1918.  Reviews  and 
compares  types  of  furnaces,  and  de- 
scribes in  detail  the  Kilburn  Scott  three- 
phase  furnace. 
Potentials 

The  Sign  of  Potentials  (89454  A) 
Oliver  P.  Watts.  7  PP.  Am  El  Chem 
Soc— Oct.,  1918.  Historical  retrospect 
concerning  the  usage  of  electrochemists 
in  designating  the  signs  of  potentials, 
and  plea  made  for  continuing  the  pres- 
ent conventions. 

ELECTRO-PHYSICS 

Electrical  Resistance 

On  the  Rate  of  Change  at  100°  C.  and 
at  Ordinary  Temperatures  in  the  Elec- 
trical Resistance  of  Hardened  Steel 
(89540  N).  E.  D.  Campbell.  6  pp.  Ir 
&  St  Inst— Sept.,  1918.  Quantitative 
data  on  the  rate  at- which  the  electrical 
resistivity  changes,  indicating  the  influ- 
ence of  temperature. 
Induction  Coils 

The   Capacity— Potential    Curves   of   an 
Induction    Coil    (S9201    A).      E.    Taylor 
Jones.      2500    w.      Elec'n— Aug.    30,    1918. 
Serial,   1st   part.     Experimental   study. 
Potentials 

See     same     heading     under     Electro- 
chemistry. 
Radioactivity 

See  same  heading  under  Illumin.vtion. 
Radium 

-An  Apparatus  for  the  Separation  of 
Radium  Emanation  and  Its  Determi- 
nation Electroscopically  (89452  N).  J. 
E.  Underwood  and  Herman  Schlundt. 
Ills.  6  pp.  Am  El  Chem  Soc— (Jet., 
1918.  Describes  apparatus  and  method 
of  determining  radium  in  various  ores 
and  concentrates. 

Notes  on  the  Heterogeneous  Equilib- 
rium of  Hydrogen  and  Oxygen  Mixed 
with  Radium  Emanation  (894^3  N).  S. 
C.  Lind.  9  pp.  Am  El  Che'm  Soc— 
Oct.,  1918.  Discussion  of  the  catalytic 
effect  of  radium  emanation  on  causing 
•Ti  and  oxygen  to  combine. 
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GENERATING  STATIONS 

Central  Stations 

New  Wood-Burning  Station  of  North- 
western Electric  Company  (89513).  Ills. 
1200  w.  Elec  Rev,  Chi — Oct.  12,  1918. 
Details  of  construction  and  equipment 
of  a  plant  nearing  completion  at  Port- 
land, Ore. 

The  Electricity  Supply  of  .'\rchangel 
(89525  A).  Ills.  2500  w.  Elec  Rev — 
Sept.  27,  1918.  Description  from  Elek- 
trichestvo. 

War's  Effect  on  Central-Station  Pol- 
icy (89484).  Philip  Cabot.  2200  w. 
Elec  Wld— Oct.  12,  1918.  Address  be- 
fore New  England  Sec.  of  Natl.  Elec. 
Lgt.  Assn.  Opportunities  for  large 
scale  development,  and  forecast  of  gov- 
ernment ownership. 

Reconstruction  of  a  Two-Phase  Sta- 
tion— I  (89266-).  Ills.  2000  w.  Elec 
Wld — Oct.  5,  1918.  Serial,  ist  part. 
How  problems  made  necessary  by  rapid 
load  development  were  handled. 

The  Power  Station  at  Millers  Ford 
(89628).  Ills.  2500  w.  Elec  Rev,  Chi— 
Oct.  19,  1918.  Features  of  Dayton's 
Power  &  Light  Co.'s  new  plant. 

The     Millers    Ford    Station     (89490). 
Ills.     3500  w.     Pwr   Pt   Eng — Oct.    15, 
1918.     Interesting  features  of  new  Day- 
ton, O..  power  plant. 
Coal  Conservation 

Coal  Conservation  Suggestions  for  the 
Central  Station  Industrv  (89629).  P.  B. 
Noyes.  1500  w.  Elec  Rev,  Chi — Oct.  19, 
1918.  Fuel  administration  asks  Central 
Stations  to  use  coal  more  efficiently  and 
reduce  needless  energy. 
Hydro- Electric 

Hydro-Electric  Development  at  Roches- 
ter (89181).  Ills.  1000  w.  Pwr  Pt  Eng 
— Oct.  I,  1918.  Relieving  peak  load  on 
steam  plant ;  unusual  system  of  generator 
protection. 

New  Hydroelectric  Plant  of  Montana 
Power  Company  (89205).  W.  A.  Scott. 
Ills.  2200  w.  Elec  Rev,  Chi — Sept.  28, 
1918.  Serial,  1st  part.  The  Holter 
project,  recently  completed.  Details  of 
hydraulic  equipment. 

Amenagement  De  Chutes  D'Eau  Dans 
Les  Pyrenees  (89704  B).  Ills.  3400  w. 
Genie  Civil — Sept.  21,  1918.  Serial,  1st 
part.  Hydro-electric  installations  in  the 
Pyrenees  district  for  supplying  energy  to 
the  Southern  Railway  system  in  France. 
Interruptions 

Preventmg   Interruption  of   Production 
(89264).     Sydney  Fisher.     3500  w.     Elec 
Wld— Oct.  5,  1918.     What  can  be  done  to 
assure  uninterrupted  maintenance. 
Loads 

An  Ideal  Twenty-four-hour  Load  Now 
Awaiting  Central  Station  Power  (89439 
A).  S.  G.  Gassaway  and  W.  G.  Taylor. 
2000  w.  Gen  Elec  Rev — Oct.,  1918.  Elec- 
trification of  the  oil  fields  will  give  a 
large  saving  in  oil. 
Power  Factor 

Getting  the  Maximum  Out  of  Equip- 
ment (89667).  Will  Brown.  30CO  w. 
Elec  Wld— Oct.  26,  1918.  Serial,  ist  part. 
How  to  improve  power  factor  to  meet 
the  needs  of  the  approaching  winter. 
Power  Plant  Design 

Plant  Designed  to  Meet  War-Time  Con- 
ditions (89482).  Ills.  2500  w.  Elec  Wld 
—Oct.  12,  1918.  -Arrangements  for  burn- 
ing coal,  oil  and  wood.  Electrical  features. 

Arrangements  to  Avoid  Operating  Dif- 
ficulties— I  (89611).  Ills.  1500  w.  Elec 
Wld — Oct.  19,  1918.  Serial,  1st  part.  .At- 
tention given  in  the  new  Dayton  plant 
to  handling  coal  economically  and  obtain- 
ing clean  intake  water. 


Plant  Arrangements  and  Costs  of  Con- 
struction (89665).  Ills.  2500  w.  Elec 
Wld — Oct.  26,  19 18.  Serial,  ist  part. 
Features  of  latest  station  of  Turners 
Falls  Power  &  Electric  Co. 
Substations 

Outdoor  Distribution  Substations  in 
War  Times  (89265).  Ills.  800  w.  Elec 
Wld — Oct.  5,  1918.  Three-phase  trans- 
formers with  automatic  pole-top  oil 
switches  in  primary. 

The  Automatic  Substation  Has  Come  to 
Slav  (89480).  Walter  C.  Slade.  3500  w. 
Elec  Ry  Jl— Oct.  12,  1918.  Outlines  the 
present  status  of  the  automatic  substa- 
tion. 

GENERATORS  AND  MOTORS 

Factory  Motors 

Care  and  Operation  of  Electric  Motors 
in  Factories  (89673).  Joseph  P.  Collopy. 
Ills.  4000  w.  Elec  Rev,  Chi — Oct.  26, 
1918.  Points  on  maintenance  of  direct- 
current,  induction,  and  synchronous  mo- 
tors. 
Generator  Control 

La  Regulation  Des  Groupes  filectro- 
genes  (S9710  B).  L.  Barbillion.  Ills. 
4000  w.  Rev  Generale  des  Sciences^Aug. 
15-30.  1918.  Methods  of  regulation  em- 
ployed for  electric  generating  sets. 
Induction  Motors 

Low  Over-All  Cost  and  Continuous 
Production  (89174).  .A.  P.  Lewis.  2500 
w.  Elec  Wld — Sept.  28,  1918.  Factors  to 
be  considered  in  purchasing,  installing 
and  maintaining  induction  motors  de- 
signed to  assist  in  accomplishing  objects 
named. 
Motor  Control 

Control  System  for  Cement-Mill  Mo- 
tors (89206).  William  H.  Easton.  Ills. 
Soo  w.  Elec  Rev,  Chi — Sept.  28,  igi8. 
Interesting  system  recently  installed  at 
Siegfried.  Pa.,  for  controlling  groups  of 
large  Iiigh  voltage  motors. 
Parallel  Operation 

Load  Division  Between  Synchronous 
Frequency  Changers  Operating  in  Paral- 
lel (89303).  Quentin  Graham.  1600  w. 
Power — Oct.  8.  1918.  Serial,  Ist  part. 
Treats  of  the  fundamental  elements  that 
must  be  considered. 
Remote  Control 

The  Remote  Control  of  Motor-Driven 
Pumps  and  Compressors  ((89396  A).  F. 
M.  Nourse.  Ills.  1200  w.  Mun  Eng — 
Oct.,  1918.  Types  of  controlling  appa- 
ratus. 
Rotors 

Turbo-.Mternator  Rotors :  Features  of 
Mechanical  Design  (S9387).  S.  F.  Bar- 
clay. 8000  w.  ••  Pr  House — Sept.,  1918. 
-Serial.  1st  part.  Reviews  conditions  un- 
derl\ing  the  design. 
Temperature  Rise 

Guarantees  for  Temperature  Rise  in 
Electrical  Machinery,  with  Special  Ref- 
erence to  Large  Turbo-Generators  (89654 
N).  A.  E.  du  Pasquier,  with  discussion. 
13  pp.  So  .\i  Instn  Elec  Engrs,  Trans — 
July,  1918.  Shows  that  a  more  scientific 
basis  should  be  adopted  and  that  there  is 
no  good  reason  for  restricting  tempera- 
ture rise,  pro\iding  suitable  materials  are 
obtainable. 

ILLUMINATION 
Aesthetic  Lighting 

Linking  Science  and  Art  in  Lighting 
(89296").  ]\I.  Luckiesh.  2500  w.  Elec 
Rev,  Chi— Oct.  5,  1918.  Serial,  1st  part 
Opportunities  in  sesthetic  lighting,  partic- 
ularly for  interiors,  etc. 
To  avoid  error,  please  order  by  title  and  number 


Illuminating  Engineering 

illuminating  Engineering  as  a  Commer- 
cial Force  (89618  C).  O.  R.  Hogue,  C. 
L.  Law,  and  E.  E.  Whitehorne,  with  dis- 
cussion. 10  pp.  Ill  Eng  Soc,  Trans — Oct. 
10,  1918.  The  purposes  and  organization 
for  the  work,  achievements  and  organized 
development. 
Incandescent  Lighting 

Incandescent  Lighting  in  War  Time 
(89435  A).  G.  H.  Stickney  and  T.  W. 
Moore.  Ills.  2000  w.  Gen  Elec  Rev — 
Oct.,  1918.  Resume  of  features  concern- 
ing war  time  lighting  and  the  value  of 
the  service. 

United  States  Fuel  Administration's 
Program  for  -Abolishing. Inefficient  Types 
of  Incandescent  Lamps  (89438  -A).  2500 
w.  Gen  Elec  Rev— Oct.,  1918.  Saving  of 
one  million  tons  of  coal  a  year  estimated 
by  substituting  highly  efficient  lamps  for 
the  carbon  and  gem  types. 
Industrial  Lighting 

Artificial  Davlight  in  the  Industries 
(89175).  M.  Luckiesh.  2500  w.  Elec 
Wld— Sept.  28,  1918.  Qualifications  of 
light  required  for  color  discrimination, 
with  examples  of  daylight  lamps  installed. 

Tendencies  in  Textile  Mill  Illumination 
(S9437  A).  -A.  L.  Powell.  Ills.  1000  w. 
Gen  Elec  Rev— Oct..  1918.  High  intensity 
needed.  Excellent  illumination  by  use  of 
Mazda  C  lamps  with  proper  reflectors. 

Some  Modern  Methods  of  Lighting 
(89494).  George  H.  Stickney,  with  dis- 
cussion. Ills.  9500  w.  Natl  Engr — Oct., 
1918.  Practical  suggestions  on  the  light- 
ing of  industrial  plants,  office  buildings 
and  stores. 
Radioactivity 

Radioactive  Luminous  Materials  (89380 
-A).      Wallace    Savage.      Ills.      1500    w. 
Chem  &  -Met  Eng — Sept.  28,  1918.    Scien- 
tific development.     Recent  uses,  etc. 
Street  Lighting 

Street  Lighting  with  Reference  to  the 
Manufacturer,  the  Central  Station,  and 
the  Municipality  (89436  -A).  G.  L. 
Thompson.  1500  w.  (Jen  Elec  Re\" — Oct., 
1918.  Shows  that  improvement  is  not 
likely  to  be  as  great  in  the  future  as  in 
the  ])ast. 

MEASUREMENT 
High  Frequency 

Apparcils  De  Mesure  Et  D'fitude  Des 
Courants  a  Haute  Frequence  (89702  B). 
Ills.  1300  w.  (}enie  Civil — Sept.  14, 
1918.  -Apparatus  for  measurement  of  high 
frequency  currents  and  oscillations. 

POWER  APPLICATIONS 
Anthracite  Mines 

The  Use  of  Electric  Power  in  the  Min- 
ing of  .Anthracite  Coal  (89411  D).  J.  B. 
Crane.  Ills.  1000  w.  A  I  E  E,  Pro — 
Oct.,  1918.  Gives  power  cost  and  cur- 
rent consumption  in  anthracite  mines,  and 
reasons  for  these  being  in  excess  of  bi- 
tuminous mines.  Representative  installa- 
tions. 
Brass  Melting 

The  Present  Status  of  Electric  Brass 
Melting  (89350  A).  H.  M.  St.  John.  Ills. 
8500  w.  Chem  &  Met  Eng — Sept.  15, 
1918.  Survey  of  the  applications  of  elec- 
tric furnaces  to  the  melting  of-  brass  and 
other  copper  alloys. 
Cottrell  Processes 

Cleaning  Foundry  .Air  Electrically  (89,- 
649).  H.  D.  Egbert.  From  paper  read 
at  Milwaukee  meeting  of  -Am.  End.  .Assn. 
Ills.  3000  w.  Ir  Trd  Rev — Oct.  24.  1918. 
Foreign  matter  charged  with  static  elec- 
tricity and  deposited  on  collecting  elec- 
trodes. 
only. 
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The  Cottrell  Processes  in  the  Sulphuric 
Acid  Industry  (89348  A).  A.  A.  Heimrod 
and  H.  D.  Egbert.  Ills.  4500  w.  Chem 
&  Met  Eng — Sept.  15,  1918.  Account  of 
the  successful  application  of  electric  preci- 
pitation for  the  removal  of  dust  from 
roaster  gases  and  acid  mist  from  exit 
gases. 
France 

La  Houille  Blanche  Pendant  La  Guerre 
(89724  E).  H.  Cahen.  7200  w.  Soc 
Ingenieurs  Civils  De  France — April-June, 
1918.  Electric  power;  its  available  amount 
and  industrial  use. 
Heating  Appliances 

Electrically  Heated  Industrial  Appli- 
ances and  Devices  (89687  A).  George  J. 
Kirkgasser.  Ills.  3500  vv.  Ind  Man — 
Nov.,  1918.  Outlines  the  most  important 
applications,  describing  devices  used. 
Industry 

Industrial  Applications  of  Electricity 
(89483).  Dwight  D.  Miller.  Ills.  2500 
w.  Elec  Wld — Oct.  12,  1918.  Serial,  ist 
part.  Predicts  that  the  electric  heating 
load  will   surpass  the   motor  load. 

The  Electrical  Industry  in  Russia  (89.- 
523  A).  Allan  Monkhouse,  Jr.  3000  w. 
Elec  Rev — Sept.  20.  1918.  Reviews  the 
advance  made  and  the  possibilities  of  de- 
velopment. 
Steel  Mills 

Electrical  Plant  in  Steel  Works  (89.- 
492).  Mark  Meredith.  2000  w.  Pwr  Pt 
Eng — Oct.  IS,  1918.  Points  to  be  con- 
sidered in  the  selection  of  motors,  con- 
trollers, and  magnets. 


Welding 

Electric  Welding — A  New  Industry 
(89410  D).  H.  A.  Hornor.  Ills.  11  pp. 
A  I  E  E,  Pro— Oct.,  1918.  Reviews  the 
uses  of  electric  spot  and  arc  welding  in 
the  United  States,  the  recent  development 
in  apparatus,  and  applications  to  heavy 
work. 

Electric  Welds  (89347  A).  Ernest  Ed- 
gar Thum.  Ills.  6000  w.  Chem  &  Met 
Eng— Sept.  15,  1918.  Notes  on  different 
types  of  electric  welding  machines,  the 
properties  and  microscopy  of  the  welds. 

Some  Notes  on  the  Resistance  Method 
of  Electric  Welding  (89579  A).  G.  W. 
Stubbings.  1400  w.  Mech  Wld— Sept 
13,  1918.     Principle  and  its  application. 

TRANSMISSION     AND     DISTRIBU- 
TION 

Circuits 

Fundamental  Relations  Between  Direct- 
and  Alternating-Current  Circuits  (89651). 
Terrell  Croft.  Ills.  2000  w.  CI  Age — 
Oct.  24,  1918.     Deals  with  theory. 

Feeders 

The  Calculation  of  Single-Phase  and 
Three-Phase  Lines  (89526  A).  J.  R.  Dick. 
1500  w.  Elec'n— Sept.  20,  1918.  Serial, 
1st  part.  From  forthcoming  new  edition 
of  "Electric  Mains  and  Distributing  Sys- 
tems."    Mathematical. 

Interconnection 

New  Eneland— Boston  Power  Intercon- 
nection (89177).  Map.  2000  w.  Elec 
Wld— Sept.  28.  igi8.  Transmission  line 
between  the  two  lar.ge  systems  will  in- 
sure 20.000  k\v  .for  war  industries. 


Interior  Wiring 

Importance  to  Public  of  Inspection  of 
Interior  Wiring  (89674).  William  S. 
Boyd.  2200  w.  Elec  Rev,  Chi — Oct.  26, 
1918.  Serial,  ist  part.  Discusses  need  for 
electrical    inspection. 

Insuring  Against  Disagreements  Over 
Wiring  (89612).  Ills.  1800  w.  Elec  Wld 
— Oct.  19,  1918.  Service  code  established 
by  Bridgeport  (Conn.)  utility. 

Line  Construction 

Transmission-Line  Construction  of  Du- 
quesne  Light  Company  (89672).  Thomas 
R.  Hay.  Ills.  1800  w.  Elec  Rev,  Chi— 
Oct.  26,  1918.  Account  of  difficulties  met 
in  building  a  66,000-volt  line  through  a 
mountainous  region. 

Pole  Numbering 

Numbering  of  Pole  Line  Structures 
(89295).  Ills.  1500  w.  Elec  Rev,  Chi— 
Oct.  5,  1918.  Comparison  of  various  meth- 
ods of  numbering  poles. 

Relays 

Time  Limit  Induction  Overload  Relay 
(89440  A).  F.  E.  Jaquay.  Ills.  900  w. 
Gen  Elec  Rev — Oct.,  1918.  Built  on  prin- 
ciple of  induction  type  meters.  Descrip- 
tive. 

Transposition  Systems 

Design  of  Transpositions  for  Parallel 
Power  and  Telephone  Circuits  (89281  A). 
Harold  S  .Osborne.  3000  w.  Tel  Engr — 
Oct.,  1918.  Serial,  ist  part.  Results  ob- 
tained in  a  recent  design  of  transposi- 
tion systems  for  telephone  circuits  exposed 
to  induction  from  other  circuits. 


BRIDGES 

Arches 

The  Economics  of  Steel  Arch  Bridges 
(89223  D).  1200  w.  A  S  C  E,  Pro- 
Sept.,  1918.  Continued  discussion  of  J. 
A.  L.  Waddell's  paper. 

The  Economics  of   Steel  Arch   Bridges 
(89656  D).     13  pp.     A  S  C  E,  Pro— Oct., 
1918.     Continued   discussion   of   J.   A.    L. 
\\'addeirs  paper. 
Construction 

Architecture  and  Construction  of 
Bridges  (89596  A).  Charles  Evan  Fowler. 
10  pp.  N  Y  Rd  Cb,  Pro— Sept.  20,  1918. 
Reviews  the  progress  of  design  and  the 
accomplishment  in  span  girder  and  in  sus- 
pension and  arch  bridges;  problems  of 
erection,  loadings,  etc. 
Highway 

Recommended  Practice  in  Design  and 
Construction  of  Permanent  Highw-ay 
Bridges  of  Concrete  and  Steel  (89400  A). 
John  W.  Towle.  2000  w.  Mun  Eng — 
Oct..  1918.  From  address  before  N.  C. 
Good  Roads  Assn.  Types  in  use;  build- 
ing and  maintenance. 
Portland,  Me. 

Draw  Pier  nf  Portland  Bridge  Settles 
Three  Feet  (89127  A).  1200  w.  Eng 
News-Rec— Sept.  26,  1918.  Out  of  serv- 
ice temporarily  by  sinking  of  concrete  pier 
resting  on  piles. 
Quebec 

The  New  Quebec  Bridge  (89328  A). 
Ills,  and  Plates.  4500  w.  Engng — Sept. 
13,   1918.     Account  of  its  erection. 

CONSTRUCTION 
Building  Laws 

Puz;?ling  \'ariations  in  Important  Build- 
ing-Law Clauses  (891.30  A).  R.  Fleming. 
3000  w.  Fng  News-Rec— Sept.  26,  1918. 
Requirements  as  to  stresses;  wind  bracing 
neglected,  etc. 


Foundations 

Sinking  Six  Cylinder  Foundations  a 
Day  on  Boston  Army  Supply  Base  (89,- 
132  A).  Ills.  2500  w.  Eng  News-Rec 
— Sept.  26,  1918.  Concrete  open  wells  of 
6-ft.  outside  diameter,  and  from  33  to  55 
feet  deep.  Careful  planning  and  use  of 
handling  machinery  gives  results. 
Housing 

Construction  Camps  Model  Towns  on 
Miami  Flood  Works  (89129  A).  Ills. 
2500  w.  Eng  News-Rec— Sept.  26,  igi8. 
Villages  of  homes  with  all  modern  con- 
veniences house  workmen  at  the  five  large 
dams  being  built. 

Housing  at  Tyrone,  New  Mexico  (89,- 
559  A).  Charles  F.  Willis.  Ills.  1500 
w.  Chem  &  Met  Eng— Oct.  15,  1918. 
Account  of  the  efforts  of  the  Phelps  Dodge 
Corporation  to  provide  wholesome  living 
conditions  for  its  employees. 

Housing  Development  for  the  Air  Nit- 
rate Corporation,  Sheffield,  Alabama  (89,- 
280  B).  Charles  C.  May.  Ills.  2000  w. 
Arch  For— Sept.,  1918.  Details  of  town 
development. 

Housing  of  Labor  and  Sanitation  at 
Mines  in  India  (89591  N).  J.  H.  Evans, 
with  discussion.  8  plates.  3000  w.  Min 
&  Geo!  Inst  of  India,  Trans— April,  1918. 
Types  designed  to  suit  conditions  in  In- 
dia. 

Industrial    Housing    (89597    A).      Ben- 
jamin Wilk.     Ills.     II  pp.     Af  Eng  Socs 
of  Minn,  Bui— Oct.,  1918.    Discusses  hous- 
ing and  social  problems  of  working  men. 
Underpinning 

.Mtcring  Old  Office  Building  Requires 
Heavy  I^nderpinning  (89247  A),  Ills. 
1600  w.  Fng  News-Rec — Oct.  3,  1918. 
Brick  arch  floor  60x100  ft.  in  area  raised 
3  ft.  in  two  sections.  Thick  bearing  wall 
replaced  by  steel  framing. 
To  avoid  error,  please  order  by  title  and  number 


IRRIGATION   AND    RECLAMATION 

Drainage 

Proposta  Di  Bonifica  Dello  Stagno  Di 
Cagliari  (89715  B).  L.  C.  Vecchi.  Ills. 
5200  w.  LTndustria — Aug.  15,  1918.  Plan 
for  draining  the  Cagliari  marshes  on  the 
island   of   Sardinia. 

Pumping 

Operating  Features  of  a  California 
Pumping  Project  (89294).  Ills.  1500  w. 
Elec  Rev,  Chi— Oct.  S,  1918.  Terra  Bella 
irrigation  system  operated  entirely  by  mo- 
tor-driven pumps. 

Pumping  Engines  for  the  Cairo  Main 
Drainage  (89327  A).  Ills  and  Plate.  2500 
w.  Engng — Sept.  6,  1918.  Details  of  the 
mechanical  equipment  of  the  main  pump- 
ing station  and  pumping  engines. 

MATERIALS  OF  CONSTRUCTION 

Concrete  Lumber 

Precast  Concrete  Lumber  Proves 
Successful  in  Mine  (89252  A).  Ills. 
2000  w.  Eng  News-Rec — Oct.  3,  1918. 
Fire  resistivity  sought.  Costs  about 
twice  as  much  as  timber. 
Masonry 

Guatemala  Earthquakes  Destroyed 
All  Masonry  Buildings  (89251  A).  Ed- 
ward Stuart.  Ills.  2000  W-.  Eng  News- 
Rec — Oct.  3,  1918.  Wood  and  concrete 
frames  stood  shocks  well. 
Roofing 

Sheet    Zinc    for    Roofing    (89274    A). 
W.   H.    Seamon.     Ills.     7000  w.     Eng  & 
Min  Jl- Oct.  5,  1918.     Uses  and  details 
of  construction. 
Rubber 

War  Problems  of  the  Rubber  Indus- 
try (89324  A).  .Andrew  H.  King.  2000 
w.  Chem  &  Met  Eng — Oct.  i,  1918. 
How  United  States  manufacturers  met 
the  rubber  shortage. 
only. 
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Salvage 

Possibilities  of  Salvage  and  Utiliza- 
tion of  Waste  (89626).  David  Currie. 
2500  w.  Can  Engr— Oct.  17,  1918.  Ad- 
dress at  conference  of  Inst,  of  Cleansing 
Supts.  The  urgent  need  and  possibili- 
ties. 
Timber 

American  Forestry  Units  Are  Work- 
ing Fifty-three  Tracts  of  French  Tim- 
ber Land  (89126  A).  Robert  K.  Tomlin, 
Jr.  Ills.  2000  w.  Eng  News-Rec — 
Sept.  26,  1918.  Big  organization  of 
trained  men  is  relieving  wood  shortage 
for  army  construction  purposes. 

Economics  of  Pole  Timber  (89173)- 
Ernest  F.  Hartman.  Ills.  2000  w.  Elec 
Wld— Sept.  28,  1918.  Life  of  poles  dou- 
bled by  preservative  treatment. 

Fungi,  tlie  Cause  of  Decomposition  of 
Timber  (89221  A).  P.  H.  Dudley.  Ills. 
5000  w.  Wood  Presg — July-Sept.,  1918. 
Brief  details  of  the  life  history  of  trees 
and  of  fungi.  Timber  preservation. 
Wood  Waste 

Manufacture  of  Ethyl  Alcohol  from 
Wood  Waste  (89334  A).  2500  vv.  Engr 
■ — Sept.  6,  1918.  Reviews  the  history  of 
past  efforts  and  describes  the  present 
process,  giving  uses  of  ethyl  alcohol. 

Wood- Waste  as  a  Source  of  Ethyl  Al- 
cohol (89318  A).  George  H.  Tomlinson. 
3500  w.  Chem  &  Met  Eng — OcJ:.  i, 
1918.  Technical  problems  solved.  Costs 
at  Fullcrton,  La. 

MEASUREMENT 
Columns 

Discussion    on    Final    Report    of    the 

Special    Committee    on    Steel    Columns 

and  Struts  (89657  D).    19  pp.    A  S  (3  E, 

Pro — Oct.,  1918.     Continued  discussion. 

Soundings 

Taking  Soundings  Above  Niagara 
Falls  from  the  Shore  (89254  A).  Leon 
R.  Brown.  Ills.  2500  w.  Eng  News- 
Rec — Oct.  3  ,1918.  Experimenting  de- 
velops effective  use  of  triangular  float 
and  weighted  pole,  controlled  by  cables. 
Stored  Energy 

On  the  Distribution  of  the  Energy 
Stored  in  Reinforced  Concrete  Beams 
and  Column-Supported,  Flat-Slab  Floors 
(89593  B).  Henry  T.  Eddy.  9  pp.  Fkn 
Inst,  Jl — Oct.,  1918.  Shows  the  enor- 
mous difference  between  the  storage  of 
energy  in  beams  and  slabs,  and  that 
slabs  cannot  be  computed  by  beam  theory. 

MUNICIPAL 
City  Planning 

Citv  Planning  is  Closelv  Related  to 
Public  Safety'"  (89128  A).  Thomas 
.•\dams  and  Harland  Bartholomew.  2800 
w.  Eng  News-Rec — Sept.  26,  1918.  Ex- 
tracts from  paper  read  before  Natl 
Safety  Council.  Illustrations  from  de- 
fective planning  at  St.  Louis. 

Garbage 

Garbage  Collection  and  Disposal 
Under  War  Conditions  (89584  A).  M. 
N.  Baker.  6  pp.  Eng  News-Rec — Oct. 
17,  1918.  U.  S.  Food  Administration 
makes  country-wide  survey.  Data  sum- 
marized and  discussed. 

Imhoff  Tanks 

Prevention  of  ImhofT  Tank  Foaming 
at  Schenectady,  N.  Y.  (89398  A).  Har- 
rison P.  Eddy.  1000  w.  Mun  Eng — 
Oct.,  1918.  Conditions  and  the  control- 
ling by  drawing  sludge  or  scum. 

Mosquitoes 

Methods  of  Eradicating  Mosquitoes 
in  Malarial  Control  Campaign  (89462). 
C.  N.  Harrub.  1800  w.  Eng  &  Con — 
Oct.  9,  1918.  Methods  of  drainage,  oil- 
ing, fish  control  and  larvacidcs. 


Sewage   Disposal 

l'ii>t  Lnit  of  Improved  Means  of 
Sewage  Disposal  for  Philadelphia  Well 
Started  (89253  A).  W.  L.  Stevenson. 
Ills.  3500  w.  Eng  News-Rec — Oct.  3, 
1918.  Design  includes  intercepting 
sewer,  ventilated  grist  chamber  with 
sand-removing  and  washing  plant,  and 
depressed  venturi  meter. 

ROADS  AND  PAVEMENTS 

Asphalt 

Procedure  in  Maintenance  of  Asphalt 
Pavements  in  Buffalo  (89401  A).  C.  E. 
P.  Babcock,  and  J.  A.  Vandewater.  1500 
w.  Mun  Eng — Oct.,  1918.  Methods, 
quantities,  and  costs. 

The  Asphalt  Roads  of  Cook  County, 
Illinois  (89393  A).  Walter  H.  Flood. 
1200  w.  Mun  Eng — Oct.,  1918.  Change 
from  macadam  to  concrete  base;  meth- 
ods of  construction,  etc. 

Drainage 

Drainage  Increasingly  Vital  with 
Growth  of  Heavy  Traffic  (89236).  E. 
W.  James.  3000  w.  Eng  &  Con — Oct. 
2,  1918.  From  official  publication  of  U. 
S.  Bureau  of  Public  Roads. 

Drainage — the  Most  Important  Con- 
sideration Entering  into  Road  Construc- 
tion (89467).  James  H.  MacDonald, 
with  discussion.  6000  w.  Can  Engr — 
Oct.  10,  1918.  Address  at  fifth  annual 
congress  of  the  Can.  Good  Roads  Assn. 

Excess  Condemnation 

A  Review  of  the  Movement  for  Ex- 
cess Condemnation  for  Public  Improve- 
ments (89234).  2500  w.  Eng  &  Con^ 
Oct.  2,  1918.  Experience  in  the  exercise 
of  this  power  in  Europe,  and  United 
States. 

Highways 

Notes  on  Highway  Design  (89235). 
J.  L.  Harrison.  2000  w.  Eng  &  Con — ■ 
Oct.  2,  1918.  Considers  railway  cross- 
ings, aesthetic  considerations,  stream 
crossings,  drainage,  road  material,  etc. 

Paving 

Force  Account  Paving  at  St.  Paul, 
Minn.  (89232).  Oscar  Claussen.  From 
paper  before  Engrs'  Soc  of  St.  Paul. 
2000  w.  Eng  &  Con — Oct.  2,  1918.  Pre- 
paring cost  estimates,  and  reasons  for 
favoring  day  labor  plan  for  paving. 

Pavements 

Proper  Method  of  Application  of  Bi- 
tuminous Filler  for  Creosoted  Wood 
Block  Pavements  and  Floors  (89231). 
Lambert  T.  Ericson.  Ills.  1000  w. 
Eng  &  Con — Oct.  2,  1918.  Directions 
for  the  work. 

The  Choice  of  Fillers  for  Block  Pave- 
ments (89395  A).  John  S.  Crandell. 
Ills.  2500  w.  Mun  Eng — Oct.,  1918. 
Types  and  functions  of  fillers,  favoring 
bituminous  fillers. 

Repairs 

Relative  Efficiency  of  Methods  for 
Repairing  Bituminous  Macadam  and 
Bituminous  Concrete  Pavements  (89402 
.\).  George  H.  Biles.  "  4000  w.  Mun 
Eng — Oct.,  1918.  Condensed  slightly 
from  paper  before  .Am.  Assn.  for  Adv. 
Sci.,   Dec.  28.   1917. 

Road  Construction 

The  Use  of  Modern  Machinery  in 
County  Road  Construction  (89394  A). 
C.  B.  Scott.  1800  w.  Mun  Eng — Oct., 
1918.  From  address  at  N.  C.  Good 
Roads  Assn.  Brief  description  of  vari- 
ous machines  and  devices,  and  new  ways 
in  which  they  are  used. 

Road  Culvert 

Road  Culvert  Checks  Destructive 
Storm-Water  Flow  (89248  A).  Ills. 
600  w.  Eng  News-Rec — Oct.  3,  ipiS. 
New  design  prevents  erosion  nf  ditches 
.nnd  farm  lands. 


To  avoid  error,  please  order  by  title  and  number  only. 


Saskatchewan 

Planning  a  System  of  Rural  High- 
ways in  the  Province  of  Saskatchewan 
(89269).  W.  M.  Stewart.  Read  before 
Eng.  Inst,  of  Can.  3000  w.  Can  Engr 
— Oct.  3,  1918.  Classes  of  roads;  knowl- 
edge necessary  for  development,  etc. 
Women  Workers 

Employment  of  Women  on  State 
Highway  Construction  (89233).  Her- 
bert A.  Nunn.  700  w.  Eng  &  Con — 
Oct.  2,  igi8.  Experience  favorable  on 
Oregon  State  Highways. 

WATER  SUPPLY 

Aqueducts 

Station  Work  Solves  Labor  Problem 
in  Constructing  Concrete  Aqueduct  of 
Winnipeg  Water  Supply  (89461).  F.  P. 
Kemon.  Ills.  2500  w.  Eng  &  Con — 
Oct.  9,  1918.  Details  of  the  station 
work  system  and  reasons  for  its  adop- 
tion. 
Artesian  Wells 

Artesian  Wells  for  Water  Supply, 
with  Special  Reference  to  the  Artesian 
Wells  of  Wisconsin  (89397  A).  W.  G. 
KirchofTer.  2500  w.  Mun  Eng — Oct., 
1918.  Early  history;  the  essential  con- 
dition, sources,  velocity  of  flow,  etc. 
Filtration 

Drifting  Sand-  Filter,  Toronto  Island 
(89661).  George  C.  Nasmith  and  N.  J. 
Howard.  Ills.  2000  w.  Can  Engr — 
Oct.  24,  1918.    Report  as  to  its  efficiency. 

Preliminary  Analysis  of  Degree  and 
Nature  of  Bacterial  Removal  in  Filtra- 
tion Plants  (89463).  Abel  Wolnian. 
1500  w.  Eng  &  Con — Oct.  9,  1918.  .Ab- 
stract of  paper  before  St.  Louis  Con- 
vention of  Am  W-Wks.  Assn. 

Proposed  Filter  Plant  for  Walkerville, 
Ont.  (89625).  Ills.  1000  w.  Can  Engr — 
Oct.  17,  1918.  Details  of  a  new  plant  to 
be  erected  next  spring. 

Some  Design  and  Construction  Fea- 
tures of  the  New  Slow  Sand  Water  Fil- 
tration Plant  at  Auburn,  New  York 
(S9399  A).  J.  Walter  Ackerman.  Ills. 
1.500  w.  Mun  Eng — Oct.,  1918.  Descrip- 
tive. 

The  Flow  of  Water  in  Wash  Water 
Troughs  for  Rapid  Sand  Filters  (89655 
A).  Frank  V.  Fields.  Ills.  3000  av. 
Corn  C  E — May,  1918.  Investigation  to 
secure  data  on  which  to  base  the  design 
of  wash  water  troughs. 
Reservoirs 

Newton,  Mass.,  W'ater-Works  Reser- 
voir (89408  B).  Edwin  H.  Rogers.  Ills. 
1500  w.  Bos  Soc  C  E,  Jl — Sept.,  1918. 
Detailed  description  of  recently  completed 
covered  reservoir. 
Small  Towns 

Water  Supplies  for  Small  Towns  (Sqitj 
A).  F.  R.  Mahony.  1200  w.  Aust  Min 
Std — Aug.  15,  1918.  Serial,  ist  part. 
Suitable  methods  of  providing  supplies. 

York  Township  Water  Supply  (89662V 
Ills.     1500  w.     (Tan  Engr — Oct.  24,   1918. 
Outline  of  scheme  to  supply  a  Canadian 
municipality  with  water. 
Water  Waste 

Methods  of  Water  Waste  Elimination 
*  in  a  100  Per  Cent  INIetered  Citv  (80460) 
H.  P.  T.  Matte.  2000  w.  Eng  &  Con— 
Oct.  9,  191S.  .Abstract  of  paper  before 
111.  Sec.  of  Am.  W.-Wks.  Assn.  Experi- 
ence at  Oak  Park.  Ill 

WATERWAYS  AND  HARBORS 

American  Ports 

How  the  War  Has  Developed  .\merican 
Ports  (S0141  ■\^.  V.  G.  Iden.  2500  w. 
Alar  Rev — Oct.,  1918.  Reviews  develop- 
ments ;  change  in  plans ;  docks  built,  etc. 
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Canadian  Ports 

Western  Ports  of  Canada  (89268).  S. 
McClay.  Read  at  Boston  convention  of 
the  Am.  Assn.  of  Port  Authorities.  4500 
w.  Can  Engr — Oct.  3,  1918.  Prospects 
for  Vancouver;  Prince  Rupert  liarbor. 
Canals 

Welland  Ship  Canal  (89627").  J.  Gar- 
nar  Flood.  Ills.  4000  w.  Can  Engr — 
Oct.  17,  1918.  Xotes  on  Canada's  $50,000,- 
000  waterway  between  lakes  Erie  and  On- 
tario. 

Projet  De  Canal  Lateral  A  L'All-er 
(S9706  B).  Ills.  3200  W-.  Genie  Civil — 
Sept.  2r,  1918.  History  and  development 
of  project  for  a  canal  bringing  traffic  to 
the  Loire  river  in  the  Allier  district. 

Projet    De   Canal    De   Paris   A   Dieppe 
(89708   B.     Ills.     2000  w.     Genie   Civil — 
Oct.   5,   1918.     Project  for  a  canal   from 
Paris  to  Dieppe,  on  the  Channel  coast. 
ChUe 

Development   of   Port    Chanaral.    Chile 
(89333  A).     1200  \v.     Engr — Sept.  6,  191S. 
Details  of  the  scheme  of  development  of 
this  small  but  favorably  situated  port. 
Drainage 

Main  Drainage  and  Its  Relation  to 
River  and  Harbor  Front  Improvements 
(89267).  Morris  Knowles  and  John  M. 
Rice.  7000  w.  Can  Engr — Oct.  3,  191S. 
Serial,  1st  part.  Resume  of  methods 
adopted  in  many  cities  with  notes  regard- 
ing design  of  the  Essex  interceptor.  Ex- 
tracts from  paper  read  before  Am.  Soc. 
Munic.  Imp. 
Dredging 

L'sing  Electric  Power  to  Dredge  a  Re- 
located River  Channel   (89585  A).    J.  H. 


Walter.  2000  w.  Eng  News-Rec — Oct. 
17,  1918.  Suction  dredge  operated  by 
8oo-hp.  motor. 

Flood  Control 

Detention  Reservoirs  with  Spillway 
Outlets  as  an  Agency  in  Flood  Control 
(89222  D).  2500  w.  A  S  C  E,  Pro— 
-Sept..  1918.  Continued  discussion  of  H. 
M.  Chittenden's  paper. 

France 

Le  Reseau  Navigable  De  La  Saone 
(89721  C  +  D).  M.  Jacquinot.  Ills. 
18,000  w.  Annales  des  Fonts  et  Chaus- 
sees — May-June,  1918.  Navigable  portion 
of  the  Saone  river,  and  its  commercial 
importance. 

French  Ports 

Les  Ports  Frangais  Et  La  Guerre 
(89700  B).  A.  Pawlowski.  Ills.  3200  \v. 
Genie  Civil — Sept.  7,  1918.  Port  of  Dakar, 
French  West  Africa.  Docks  and  harbor 
facilities. 

La  Reorganisation  De  Nos  Ports  De 
Commerce  (89725  C  -f  D).  P.  De  Rou- 
siers.  7,000  w.  Soc  D'Encouragement 
Industrie  Nationale  —  July-Aug.,  1918. 
Suggestions  for  improving  and  facilitat- 
ing commerce  by  port  improvements. 

Locks 

Construction  of  Concrete  Lock  in  Hud- 
son River  at  Troy,  N.  Y.,  1916,  in  Charge 
of  Col.  W.  M.  Black,  Corps  of  Engineers 
(S9619  B).  M.  J.  McDonough,  and 
others.  Ills.  42  pp.  Prof  Mem — Sept.- 
Oct.,  19 1 8.  Reports'  on  various  features 
of  the  work. 

Mississippi- Warrior 

Mississippi-Warrior  Waterways  Service 
Hailed    as    Ushering    in    New    Economic 


Era  (89659).  Thomas  Ewing  Dabney. 
2000  w.  Mfrs  Rec— Oct.  24,  1918.  Pros- 
pects of  this  new  service  for  which  the 
government  appropriated  some  $8,000,000. 

New  York 

Solving  New  York's  Port  Problems 
(89142  A).  Benjamin  A.  Howes.  Map. 
2500  w.  Mar  Rev — Oct.,  1918.  Proposal 
for  relieving  freight  congestion  at  this 
port. 

Seattle  Port 

The  Port  of  Seattle  (89314  A).  Charles 
Philip  Morton.  Ills.  700  w.  Int  Mar 
Eng— Oct.,  1918.  A  terminal  harbor  of 
unusual  e.xcellence. 

Stream  Control 

A  Novel  and  Economic  Method  of  Con- 
trolling Streams  (89459).  Halbert  P. 
Gillette.  Ills.  700  w.  Eng  &  Con— Oct. 
9,  1918.  System  of  "check"  dams  invented 
bv  Alvaro  A.  Pratt. 

MISCELLANY 

Military  Engineering 

Fighting  with  Fire  in  Ancient  Times 
(89645  A).  H.  H.  Manchester.  Ills. 
1800  w.  Am  Mach — Oct  24,  1918.  Il- 
lustrations from  old  plates  and  descrip- 
tion of  early  methods. 

The  Balkan  Theatre  of  War  (89620 
B).  Douglas  Wilson  Johnson.  Maps  & 
Ills.  30  pp.  Prof  Mem — Sept.-Oct., 
1918.  From  "Topography  and  Strategy 
in  the  W'ar." 

Fortifications  as  Dependent  Upon  Ad- 
vances in  Human  Knowledge  (89621 
B).  C.  T.  Sacket.  Ills.  22  pp.  Prof 
Mem — Sept.-Oct.,  1918.  Improvements 
in  weapons  causing  modifications  in 
methods  of  attack  and  defense. 
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Concrete  Barge 

1,000  Ton  Reinforced  Concrete  Barge 
(89154  A).  Ills.  500  w.  Engng — Aug. 
30,  1918.  Vessel  launched  in  the  Lake 
Shipyard,  England,  is  described. 

Concrete  Coal  Barges  (89255).  J.  F. 
Springer.  Ills.  3000  w.  CI  Age — Oct. 
3,  1918.  Survey  of  the  concrete  boat- 
building industry. 

Concrete  Barges  Built  True  to  Design 
Dimensions  (89582  A).  Ills.  2000  w. 
Eng  News-Rec — Oct.  17,  1918.  Special 
spacers  fix  wall  thickness  and  rod  loca- 
tion. 

Standard  Concrete  Barge  for  Use  on 
the  New  York  State  Barge  Canal  (89317 
A).  Ills.  600  w.  Int  Mar  Eng- — Oct., 
1918.  .Authorized  design.  Plans  and 
specifications. 
Crews 

Can  Canada  Supply  the  Crews  for  Her 
-Merchant  Marine?  (89344).  T.  H.  Fen- 
ner.  Ills.  2000  w.  Mar  Eng,  Can — 
Sept.,  1918.  Type  of  man  required,  the 
duties,  prospects,  etc. 
Fabricated  Ships 

Control  oi  Hull  Construction  of  a 
5,000-Ton  Deadweight  Fabricated  Steel 
Ship  (89312  A).  1500  w.  Int  Mar  Eng 
— Oct.,  1918.  Serial,  ist  part.  Methods 
and  practices  required  at  yards  in  order- 
ing materials  to  facilitate  deliveries 
from  steel  mills. 
"Freedom  of  the  Seas" 

The  Freedom  of  the  Seas  (89195  A). 
Gerard  Fiennes.  5500  w.  Roy  Soc 
Arts,  Jl — Sept.  13,  1918.  Reviews  the 
development,  and  the  history  of  early 
seafaring  times. 
Marine  Engines 

See   same   heading   under   Mechanical 
Engineering,  Combustion  Motors. 
Merchant  Marine 

I. a  Mariiir  I)c  Commerce  (89726  C  + 
lJ>.     M.  1",.  P.ertin.    Ills.     13,000  w.    Soc 


D'Encouragement  Industrie  Nationale 
— July-Aug.,  191 8.  The  world's  mer- 
chant marine  during  the  war. 

Restoration  of  German  Merchant  Ma- 
rine (89475).  1000  w.  Naut  Gaz — Oct. 
12,  1918.  From  paper  by  Guaranty 
Trust  Co.  on  Germany's  plans  for  es- 
tablishing her  economic  leadership 
among  the  nations. 
Oil  Engines 

New    Type    of    Marine    Oil    Engine 
(89313  A).     Ills.     1500  w.     Int  Mar  Eng 
— Oct.,    1918.      Two-cycle    engine    with 
novel  features. 
Salvage 

Le  Sauvetage  Des  Navires  Coules 
(89707  B).  A.  Poidloue.  Ills.  3900  jv. 
Genie  Civil— Sept.  28,  1918.  Methods 
of  raising  sunken  ships. 

Salvage  Work  in  Home  Waters 
(891  IS  A).  From  London  Morning 
Post.  1500  w.  Aust  Min  Std — Aug.  22, 
1918.  Account  of  some  of  the  exploits 
which  resulted  in  saving  over  400  ships. 
Shipbuilding 

Building  Wooden  Ships  for  the 
Emergency  Fleet  Corporation  (89587 
A).  E.  .\.  Suverkrop.  Ills.  5000  w. 
Am  Mach — Oct.  17,  1918.  Serial,  1st 
part.  Methods  used  at  the  Traylor 
plant  at  Cornwells  on  the  Delaware. 

Great  Submarine-Chaser  Factory 
Produces  "Eagles,"  by  Indoor  Ship- 
building System  (89581  A).  Ills.  2500 
w.  Eng  News-Rec — Oct.  17,  1918- 
Problem  of  rapid  production  solved  by 
special  design  and  quantity  manufac- 
ture. 

"I  am  29  Days  Old — Look  Me  Over" 
(89140  A).  Ills.  1500  w.  Mar  Rev — 
Oct.,  1918.  Description  of  the  steel  cargo 
carrier  Crawl  Keys  and  its  construction. 

Some    Insufficiently    Considered    Details 

of  Ship  Construction  and  Enuipment  (89.- 

To  avoid  error,  please  order  by  title  and  number 


315  A).  C.  Waldie  Cairns.  Read  before 
N-E  Coast  Inst  of  Engrs  &  Shipbuilders. 
6500  w.  Int  Mar  Eng— Oct.,  1918.  An- 
alysis of  conditions  of  yard  management 
and  criticizing  details  of  equipment. 
Shipbuilding  Woods 

-African  Oak  and  Its  Use  in  Shipbuild- 
ing  (89474).     C.  D.  Mell.     700  \v.     Naut 
Gaz — Oct.  12,  1918.     Information  concern- 
ing this  w'ood,  its  use,  the  supply,  etc. 
Shipyards 

A  New  California  Shipyard  (89562  A). 
W.  W.  Hanscom.  Ills.  4500  w.  Met 
Trds— Oct.,  1918.  Plant  of  the  Pacific 
Coast  Shipbuilding  Co.  at  Bay  Point. 

Marine  De   Commerce   a  Vapeur    (89,- 

720   B).     E.    Bertin.      Ills.     4000   w.     La 

Nature — Oct.  5.  1918.     Post-war  problems 

in  steam  navigation.    Japanese  shipyards. 

Smoke  Screens 

The  Yarrow  .Anti-Submarine  Smoke 
System  (893.^9  A).  Ills.  800  w.  Engr— 
Sept.  13.  1918.  Describes  method  of  elimi- 
natin.g  smoke  column.  Now  in  active  use 
on  merchant  ships. 
Unsinkable 

Unsinkable  Freight  Ship  of  French  De- 
sign (89316  A).  Ills.  500  w.  Int  Mar 
Eng — Oct..  1918.  Design  of  M.  La  Par- 
menticr.  Five  steel  cargo  steamers  of  the 
type  are  under  construction. 
Wooden  Ships 

The  Wooden  Ship — The  South's  Con- 
tribution to  the  New  .American  Merchant 
Marine  (89634).  E.  T.  Hollingworth,  Jr. 
1800  w.  Mfrs'  Rec — Oct.  17,  1018.  Ac- 
count of  the  work  that  has  been  accom- 
plished   and    the    outlook. 

West  Coast  Leads  in  Wooden  Ships 
(89143  A).  A.  Mobley  Sutton.  Ills.  1800 
w.  Mar  Rev — Oct.,  1918.  Account  of 
work  accomplished  in  the  shipyards  of 
Oregon  and  Washington, 
only. 
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BASE  METALLURGY 

^""rhe  Action  of   Reducing  Gases  on  Hot 
Solid    Copper    (89571    D)       Norman    a 
Pilling.     Ills.     2500  w.     A  I  M  b,  BUI 
Oc t.   I918.     A  study  of  the  "fture  of  the 
action  and  the  conditions  under  which  it 

°'The''  Effect  of  Cold  Work  on  Copper 
(89330  A).  W.  E.  Alkins.  Read  before 
the  British  Inst,  of  Metals.  2500  w 
Engng-Sept.  13.  1918.  An  inquiry  into 
die  change  in  tensile  strength  of  copper 
1!J  the  fofm  of  wire  as  it  is  progressively 
hardened  bv  cold  drawing.  ^       . 

The  Spectroscopic  Def™'"^*'""  °; 
Lead  in  Copper  (89572  D).  C.  W.  HiH, 
and  G.  P.  Luckey.  Ills.  2200  w.  A  1 
M  E,  Bul-Oct..  1918.  Development  of 
the  method  in  the  factory,  giving  details 
of  apparatus  and  its  standardization. 

Furnace  ,         „  f„_ 

New  Merton  Roasting  Furnace  tor 
Blende  (89180  A).  Ills.  700  w.  Eng  & 
Mi„  Jl_Sept.  28,  1918.  A  new  type  adapt- 
ed for  roasting  zinc  blende  but  available 
for  other  materials. 

France  .      ,n         ^7^     t 

La  Metallurgie  Fran?aise  (89723  E).  L. 
GuiUet.  Charts.  4300  w.  Soc  IngQnieurs 
Civils  De  France— April-June,  1918-  i^ast 
and  future  of  metallurgy  in  France.  Stat- 
istics of  iron,  steel,  copper,  lead,  zinc,  tm, 
aluminum  and  nickel. 

Metallography 

Metallography  and  the  War  (8936I  A). 
Zay  Jeffries.  2500  w.  Chem  &  Met  Eng 
—Sept  28,  1918.  Production  of  metals  for 
specific  uses :  war  uses  for  metallography ; 
new  and  special  fields. 

Metallurgical  Analysis  .    ,      .      ,     . 

Speeding  Up  Metallurgical  Analysis 
(89377).  Harold  C.  Parish.  4000  w. 
Comments  on  the  analyst's  part  in  pro- 
duction; selection  of  rapid  and  accurate 
methods,  etc. 

Electrolytic  Zinc  (89568  D).  C.  A. 
Hansen.  1800  w.  AIM  E,  Bui— Oct., 
1918.  Discussion  of  C.  A.  Hansen's  pa- 
per. 

COAL  AND  COKE 

American  Coals 

Fusibility  of  Ash  from  West  Virginia 
Coals  (89518).  Walter  A.  Selvig.  Tables. 
1000  w.  Power— Oct.  15,  1918.  Results 
of  a  general  survey,  by  the  Bureau  of 
Mines,  of  the  softening  temperatures  of 
the  ash  from  American  coals. 
Carbocoal 

Carbocoal   (89569  D)-     C.  T.  Malcohn- 
son.    4500  w.     AIM  E,  Bui— Oct.,  1918. 
Discussion   of   C.  T.   Malcohnson's  paper. 
Carbonization 

Carbonization  Reactions  (89530  A).  J. 
W.  Cobb.  William  Young  memorial  lec- 
ture delivered  at  Glasgow.  5500  w.  Colly 
Ydn— Sept.  27.  1918.  Of  particular  inter- 
est to  the  gas  industry. 

Carbonization  of  Coal  (89325  A).    Wal- 
lace Savage.    Ills.    2000  w.     Chem  &  Met 
Eng — Oct.    I,    1918.     Rapid   advances   be- 
ing made  in  coal  distillation  field. 
Coal  Distillation 

The  Distillation  of  Coal  in  a  Vacuum 
(89359  A).  Ame  Pictet.  5000  w.  Chem 
&  Met  Eng — Sept.  25,  1918.  Nature  of 
products  obtained. 


Coal  Industry 

The  Coal  Industry's  Part  in  the  War 
•  89473).  Joli"  J-  Cornwell.  3500  w.  CI 
Age— Oct.  ID,  1918.  Substance  of  address 
by  Governor  of  W.  Va.  at  White  Sulphur 
Springs,  for  the  purpose  of  stimulating 
coal  production. 
Conservation 

Coal  Conservation  (89153  A).  3000  w. 
Engng — Aug.  30,  1918.  Editorial  review 
of  the  final  report  of  the  Coal  Conserva- 
tion Committee,  and  the  need  of  conserv- 
ing British  coal. 

The  Householder  and  Clause  7  of  the 
Coal  Rationing  Order  (89524  A).  Ed.  C. 
De  Segundo.  1400  w.  Elec  Rev — Sept. 
27,  1918.  Examination  of  order  and  dis- 
cussion of  the  comparative  values  of  vari- 
ous forms  of  fuel. 

Wartime    Economies    (S9256).      George 
B.  Pryde.    2500  w.    CI  Age— Oct.  3,.  1918. 
War  economy  as  applied  to  coal  mining. 
Mine  Cave 

Anthracite  Mine-Cave  Situation  (89125). 
4000  w.     CI  Age — Sept.  26,  1918.    The  so- 
lution of  the  Scranton  mine-cave  problem. 
Methods  proposed  and  adopted. 
New  South  Wales 

Recent  Developments  in  the  Coal  Fields 
South  of  Sydney  (89528  A).  Dr.  J.  R. 
M.  Robertson.  Map  and  Ills.  Read  be- 
fore Instn.  of  Min.  Engrs.  4800  w.  Colly 
Gdn — Sept.  27,  1918.  Physiography  of 
this  coalfield. 
Production 

Increased  Production  in  Wartime    (89,- 
257).     R.  M.   Magraw.     2500  w.     CI  Age 
— Oct.  3,   1918.     Methods  worthy  of  con- 
sideration for  increasing  coal  production. 
Pulverized  Coal 

E.xcellent  Results  with  Pulverized  Coal 
at  Milwaukee  (89516).  Ills.  2500  w. 
Power — Oct.  15,  1918.  No  slag  or  ash 
troubles,  ease  of  control,  and  other  ben- 
eficial results. 

Experience  with  Pulverized  Coal  (89,- 
613).  2000  w.  Elec  Wld— Oct.  19,  1918. 
How  difficulties  were  overcome  in  the 
plant    of    a    Milwaukee    utility    company. 

Notable  Stationary  Installation  of  Pul- 
verized Coal  (89426).  Ills.  2000  w.  Ry 
Age — Oct.  II,  1918.  From  paper  by  John 
Anderson,  describing  the  equipment  at  the 
Oneida  St.  Station,  Milwaukee. 

Pulverized-Coal  Tests  Conducted  at  Mil- 
waukee— I  (89631).  1000  w.  Elec  Rev, 
Chi — Oct-  19,  1918.  Serial,  ist  part.  De- 
tails of  installation  of  the  Milwaukee  Elec- 
tric Ry  &  Lgt  Go's  plant  at  Oneida  St. 

Pulverized  Fuel  in  a  Milwaukee  Power 
Plant     (89682).       John     Anderson.       Ills. 
1500  w.  Ry  Rev — Oct.  26,  1918.    Results. 
Screens 

A  New  Type  of  Screen  (89123).  M. 
Raymond.  Ills.  1200  w.  CI  Age — Sept. 
26,  1918.  A  modified  form  of  the  Amer- 
ican system  of  rope  transmission  which 
may  be  used  for  coal  screening. 
Tipples 

Shipping  Facilities  at  the  World's  Lar- 
gest Coal  Mine  (89122).  R.  W.  Mayer. 
2500  w.  CI  Age — Sept.  26,  1918.  Ar- 
rangements at  Vesta  No.  4  mine  near  Cali- 
fornia,  Pa.,  for  loading  coal  barges. 

Valley  Camp  Coal  Co.'s  Tipple  at  Par- 
nassus, Penn.  (89121).  George  S.  Jaxon. 
Ills.  2000  w.  CI  Age — Sept.  26,  1918. 
Tipple  designed  to  make  four  sizes  of 
coal. 


To  avoid  error,  please  order  by  title  and  number 


Waste 

Waste  Due  to  Excessive  Ash  in  Coal 
(89472 J.  1800  w.  CI  Age — Oct.  10,  1918. 
A  report  made  by  the  J.  G.  White  Eng. 
Corp.  on  clean  coal  and  the  effect  of  high 
ash  upon  thermal  efficiency,  amount  of 
boiler  plant,  etc. 

GEOLOGY 

Arizona 

The  Jerome  District  of  Arizona  (89,- 
178  A).  J.  R.  Finlay.  Ills.  6500  w.  Eng 
&  Min  Jl— Sept.  28,  1918.  Serial,  ist  part. 
Broader  phases  of  the  geology  of  this  dis- 
trict are  discussed. 
Ore  Deposits 

Notes  on  Certain  Ore  Deposits  of  the 
Southwest  (S9574  D).  \V.  Tovote.  5000 
w.  A  I  M  E,  Bui— Oct.,  1918.  Informa- 
tion based  on  12  years'  experience  in  the 
Southwest. 
Salt  Domes 

Origin  of  the  Texas  Domes  (89577  D). 
2500  w.  A  I  M  E,  Bui— Oct.,  1918.  Dis- 
cussion of  E.  L.  De  Golyer's  paper. 

IRON  AND  STEEL 

Alloys 

On  ?ilagnetic  Analysis  as  a  Means  of 
Studying  the  Structure  of  Iron  Alloys 
(89546  N).  K6taro  Honda.  43  pp.  Ir 
&  St  Inst — Sept.,  1918.  Explains  the 
method  of  magnetic  analysis,  giving  ex- 
amples. 
Cast-iron 

Laws  Governing  the  Fluidity  of  Molten 
Cast  Iron  (89163).  Matthew  Ridell.  3500 
\v.  Can  Fndman — Sept.,  1918.  Factors 
which  affect  the  melting  point.  Vagaries 
in  cupola  operation. 

Method  for  the  Prevention  of  Growth 
in  Grey  Cast  Iron  (89547  N).  J.  E. 
Hurst.  Ills.  5  pp.  Ir  &  St  Inst— Sept., 
1918.  Causes  of  growth  and  methods  of 
prevention. 

Phosphorus  in  Malleable  Cast  Iron 
(89552  N).  J.  H.  Teng.  Ills.  19  PP.  Ir 
&  St  Inst — Sept.,  1918.  Investigations 
undertaken  to  examine  the  effect  of  pro- 
portions of  phosphorus  varying  from  0.05 
to  0.5  per  cent,  on  the  mechanical  prop- 
erties of  malleable  cast  iron. 
Furnace  Design 

The  Principles  of  Open-Hearth  Fur- 
nace Design  (S9539  N).  Charles  H.  F. 
Bagley.  Ills.  19  pp.  Ir  &  St  Inst — Sept., 
1918.  Discusses  the  subject  of  design 
from  the  scientific  and  practical  view- 
points. 
Furnaces 

The  Principles  of  Open-Hearth  Fur- 
nace Design  (89203  A).  Charles  H.  F. 
Bagley.  Ills.  4500  w.  Ir  &  CI  Trds  Rev 
— Sept.  13,  1918.  (Abstract.)  Points  of 
importance  in  designing  the  furnace,  its 
management,  etc. 
Ingots 

The  Development  of  the  Sand-Cast 
Forging-Ingot  (89564  A).  W.  L.  Booth. 
Ills."  900  w.  Met  Trds— Oct.,  1918.  A 
sand-cast  ingot  is  being  produced  in  San 
Francisco  that  is  equal  to  best  Eastern 
ingots. 
Iron  Ores 

Metalliferous  Ores  of  the  Iron  and 
Steel  Industry  (89714  A).  H.  C.  H.  Car- 
penter. 1000  w.  Nature — Sept.  5,  1918. 
Abstract  of  report  of  Dept.  of  Scientific 
and  Industrial  Research.  England. 
only. 
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Iron  Problem 

The       I'oundr.N  men's       Iron       Problem 
(89594).     C.  J.   Stark.     5400  w.     Ir  Trd 
Rev — Oct.  17,  191S.     How  the  war  indus- 
tries board  handles  distribution. 
Laboratory 

Speeding  Up  the  Steel  Works  Labora- 
tory (89379  -■^)-  H.  C.  Kimber.  Ills. 
2500  w.  Chem  &  Met  Eng— Sept.  28,  I9i8_ 
Suggestions  and  methods  of  analysis  of 
value  in  the  production  of  electric  steel. 
Milwaukee 

^lihvaukee     Historic     in     Iron     Trade 
(89278).     Ills.     3000  w.     Ir   Trd   Rev— 
Oct.  3.   1918.     Sketch  of  the  metal  indus- 
tries. 
Pig  Iron 

Great  Importance  of  Buying  Good  Pig 
Iron    (89160).      E.    Standiford.      1500   w. 
Can  Fndman — Sept.,  1918.    Careful  analy- 
sis required  for  strong  castings. 
Reactions 

Some  Experiments  on  the  Reaction  Be- 
tween Pure  Carbon  Monoxide  and  Pure 
Electrolytic  Iron  Below  the  A-i  Inver- 
sion (89541  N).  H.  C.  H.  Carpenter  and 
C.  Coldron  Smith.  Ills.  52  PP.  Ir  &  St 
Inst — Sept.,  1918.  Experimental  research 
work,  explaining  its  objects. 
Semisteel 

Tracing  the   Development   and   Use   of 
Semisteel  (89161).     1200  w.     Can  Fndman 
• — Sept.,  1918.     Proof  of  its  value. 
Slag 

Slag  Control  in  the  Iron  Blast-Furnace 
by  Means  of  Slag  Viscosity  Tables  (89346 
Al.  Alex.  L.  Field.  7500  w.  Chem  & 
Met  Eng — Sept.  15,  1918.  Method  of 
using  the  slag  viscosity  tables  illustrated 
bv  examples. 
Steel 

Influence  of  Hot-Deformation  on  the 
Qualities  of  Steel  (80542  N).  Georges 
Charpy.  Ills.  iS  pp.  Ir  &  St  Inst— Sept.. 
1918.  Experiments  to  determine  the  in- 
fluence of  hot-working  on  the  properties 
of  steel. 

On  the  Cooling  of  Steel  in  Ingot  and 
Other  Forms  (89.543  N">-  J-  E.  Fletcher. 
Ills.  40  pp.  Ir  &  It  Inst— Sept.,  1918. 
Investigation  of  the  laws  which  govern 
the  freezing  and  cooling  of  steel  in  metal 
and  sand  molds. 

Composition  and  Properties  of  Steels 
(89422  A).  Howard  Ensaw.  2500  w. 
Am  Mach — Oct.  10,  1918.  Study  of  steel 
alloys  in  common  use.     Suggestions. 

The  Influence  of  Some  Elements  on  the 
Tenacity  of  Basic  Steel,  with  a  New  For- 
mula for  Calculating  the  Maximum  Load 
from  the  Composition  (89550  N).  An- 
drew McWilliam.  12  pp.  Ir  &  St  Inst — 
Sept.,  1918.  Results  of  investigations. 
Steel  Works 

Broken  Hill  Proprietary  Company's 
Iron  and  Steel  Works,  Newcastle.  N.  S. 
W.  (89116  N).  Ills.  5500  w.  Chem  Eng 
&  Min  Rev — .^ug.  5,  19:8.  Detailed  de- 
scription. 

Proposed  Iron  and  Steel  Works  in 
Queensland  (891 17  N).  E.  C.  Saint- 
Smith.  Ills.  4500  w.  Qnsd  Gov  Min  Jl 
— Aug.,  1918.  Report  of  the  government 
geologist  concerning  the  occurrences  of 
iron  in  this  state. 
Stellite 

Stcllite  Developed  by  Arc  Furnace  (89,- 
595).  Elwood  Haynes.  Ills.  1000  w.  Ir 
Trd  Rev — Oct.  17,  1918.  Now  produced 
in  commercial  quantities  in  electrically- 
heated  crucibles. 
Tuyeres 

.'\  Few  Notes  on  Bosh  Tuyeres  (89545 
N).  J.  Hollings.  Ills.  8  pp.  Ir  &  St 
Inst — Sept.,  1918.  Circumstances  which 
led  to  their  adoption  and  results  of  experi- 
ence. 


Warping 

Note  on  the  Warping  of  Steel  Through 
Repeated  Quenching  (89553  N).  J.  H. 
Whiteley.  Ills.  1000  w.  Ir  &  St.  Inst— 
Sept.,  1918.  Describes  results  of  quench- 
ings  on  a  cylindrical  piece  of  soft  steel. 
Waste  Heat 

See    same   heading   under   Mechanical 
Engixeering,   Steam    Engineering. 
MINE  OPERATION 
Conveyors 

.''l  Reciprocating  Underground  Coal 
Conveyor  (89470).  J.  F.  K.  Brown.  Ills. 
1800  w.  CI  Age— Oct.  10.  1918.  Used 
successfully  in  coal  beds  having  an  in- 
clination. 
Deep  Mining 

Presidential  Address  at  Nottingham 
Meeting  of  the  Institution  of  Mining  En- 
gineers (89197  A).  George  Blake  Walker. 
4000  w.  Colly  Gdn — Sept.  13,  1918.  Deals 
particularly  with  the  conditions  of  mining 
at  great  depths. 
Haulage 

Haulage  Experience  (89204  A).  James 
Gilchrist.  Read  before  Scottish  Br.  of 
Natl.  .'\ssn.  of  Collv.  Mgrs.  Ills.  3000 
w.  Ir  &  CI  Trds  Rev-^Sept.  13.  1918. 
Details  of  best  known  methods  now  in 
use  in  connection  with  underground  haul- 
age. 
Hydraulic  Stowing 

Some  Primary  Considerations  in  Hy- 
draulic Stowing  in  Mines,  with  a  Note 
Particularlv  Relating  to  the  Coal-fields  of 
Bihar  (89592  N).  C.  A.  John  Henrv.  6 
plates.  38  pp.  Min  &  Geol  Inst  of  In- 
dia. Trans — .\pril,  1918.  Factors  to  be 
taken  into  consideration. 
Mine  Buildincrs 

Pise  dc  Terre  Mine  Buildings  (89273 
A).  1500  w.  Eng  &  Min  Jl— Oct.  5,  1918. 
Details  of  a  method  of  construction  of 
buildinc-s  in  mining  camps,  by  means  of 
rammeil  earth. 
Mire  Efficiency 

Increasing  Coal  Mine  Efficiency — I  (89,- 
604).  Charles  E.  Stuart.  Charts.  2500 
w.  CI  .\ge— Oct.  17.  1918.  Serial,  Tst 
nart.  Problems  of  the  power  generation 
piid  distribution  system. 
Min"  Fpns 

Origin   and   Development  of  the  Venti- 
lating  Fan    (89471).     2200  w.     CI   Age — 
Oct.   TO    1918.     Types  in  use  and  advant- 
ages of  steel-plate  faces. 
Mine  Hoists 

Drum  Shanes  as  -Effecting  the  Mine 
Hoist  Dutv  Cvcle  and  Motor  Rating  (80.- 
412  D).  F.  L.  Stone.  Ills.  18  pp.  A  I 
E  E.  Pro— Oct.,  1918.  Standardization 
considered  impossible. 
Mine  Lamps 

.Advantages  in  Use  of  Permissible  Elec- 
tric Lamps  in  Non-Gaseous  Mines  (89,- 
219  A).  Georsre  H.  Deike.  1800  w.  Sfty 
Eng — Oct..  1918.  Characteristics  of  a  non- 
gaseous mine:  reasons  for  success  of  elec- 
tric cap  lamps. 

The  Chance  Acetylene  Safety  Lamp 
(89529  A).  William  Maurice.  Ills.  2200 
w.  Collv  Gdn — Sept.  27.  1918.  Describes 
a  new  lamp  and  gives  information  con 
ccrni'ic  its  efficiency. 
Mine  Valuation 

Valuation  of  Mines  in  Arizona  (89- 
j8S  A^.  E.  Jacobs.  1800  w.  Eng  &  Min 
Jl — Oct.  12.  1918.  Describes  the  .A^rizona 
method  of  classifying  mines. 

The  Valuation  of  Ore  Reserves  (89,- 
Tg6  .M.  James  Whitehouse.  Tils.  1700 
w.  Colly  Gdn— Sept.  T3.  1918.  Serial, 
1st  part.  Outlines  methods  used  on  the 
M'itwatcrsrand.  and  describes  in  detail 
the  method  of  sampling  the  gold-bearing 
reefs. 


To  avoid  error,  please  order  by  title  and  number 


Mine  Workers 

The  Human  Side  of  Mining  Engineer- 
ing (89406  N).  James  Furman  Kemp. 
10  pp.  Univ  Mo.  Bui — June,  1918.  Com- 
mencement address.  May  24,  1918.  Ways 
in  wliich  loyalty  of  workers  to  the  com- 
pany or  firm  may  be  secured. 

Mining  Supplies 

Purchase  of  Mining  Machinery  and 
Supplies  (89652).  C.  E.  Bowron.  2200 
w.  CI  Age — Oct.  24,  1918.  Suggestions 
for  judicious  purchase. 

Shafts 

Shaft  Sinking  at  the  Seneca  Mine  (89,- 
T79  A).  W.  V.  Featherlv.  Ills.  1000  w. 
Eng  &  Min  Jl— Sept.  28,  1918.  Record 
established    at   Mohawk,    Mich. 

MINES  AND  DISTRICTS 

Alaska 

Mining  in  Alaska  Under  War  Conditions 
(89272  A).  P.  C.  Stoess.  4000  w.  Eng 
&  Mm  Jl— Oct.  5,  1918.  How  present 
economic  conditions  are  affecting  the  min- 
ing  industry.      Gloomy   outlook. 

Notes  on  Mining  in  Alaska  (89676  A). 
C.  Carltton  Semple.  4500  w.  Eng  &  Min 
Jl — Oct.  26.  1918.  Resume  of  mining  con- 
ditions and  synopsis  of  the  present  op- 
erations  of  important  companies. 

Manitoba 

Mining  in  Northern  Manitoba  (89617 
A).  J.  A.  Campbell.  Ills.  2000  w.  Eng 
&  Min  Jl— Oct.  19.  1918.  History  of  the 
region  and  details  of  its  development. 

Tonopah 

Effect  of  the  War  Upon  Tonopah  Min- 
ing (89271  A).  lav  A.  Carpenter.  Ills. 
2500  w.  Eng  &'  Min  Jl— Oct.  5.  1918. 
Comparison  of  operating  costs  for  the 
years  1013  and  1917  at  Tonopah,  Nev., 
silver  mines. 

MINOR  MINERALS 

Maenesium 

Development  of  the  Magnesium  In- 
dustry (89=558  A").  Leonard  Waldo.  2000 
w.  Chem  &  Met  Eng— Oct.  15,  1918.  Its 
uses  and  the  future  outlook. 

Maenesium   (89383  AV     1000  w.     Chem 
&  Met  Eng— Sept.  28.  1918.  _  Some  of  its 
present    commercial    applications. 
Manganese 

The    Arkansas    Manganese    Field    (8g,- 
489    .'W      Dwisht   E.    Woodbridge.      T200 
w.     Eng  &   IMin   Jl— Oct.    12.   1918.     Dis- 
cusses the  Batesville  district. 
Molybdenum 

Molvbdenum       r89TT8      N).        William 
Poole.     4.500  w.     Qnsd  Gov  Min  Jl— Aug., 
III! 8.     Production,  properties  and  uses. 
Nitrates 

Determination  of  Nitrates  in  Caliche 
and  Its  Products  (89487  A).  T.  E.  Clen- 
nell.  2200  w.  Eng  &  Min  Jl— Oct.  T2, 
19:8.  Methods  in  vogue  in  Chile.  Re- 
sults of  a  research  to  determine  the  ac- 
curacy. 
Phosphate 

.\ci(l  Phosphate  Now  and  After  the 
War  (80464").  Charles  A.  Whittle.  1800 
w.  Mfrs'  Rec— .Oct.  10.  IQ18.  Compa- 
rative values  of  rock  phosphate  and  acid 
phosphate. 
Potash 

A  Wet  Process  for  Extracting  Potash 
from  Ce'iient  Dust  ('80563  ,\).  J.  G. 
Dean.  Ills.  7500  w.  Chem  &  Met  Eng 
— Sept.  26.  T918.  A  humidifying  process 
for  precipitation  of  potash-bearing  dust 
from  cement  kilns. 

Extraction   of   Potash   from   Kelp    (89,- 
361  A).     C.  A.  Higgins.     2000  w.     Chem 
&   Met   Ene — Sent.   26.    T918.     Revival  of 
the  industry:  old  and  new  methods,  etc. 
only. 
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Literature  of  the  Potash  Industry  1912- 
1917  (89364  A).  F.  W.  Bruckmiller. 
2500  w.  Chem  &  Met  Eng — Sept.  26, 
1918.  General  review  of  more  important 
articles   published   from    1912   to    1917. 

Potash  as  a  By-Product  (89362  A), 
J.  S.  Grasty.  Ills.  3000  w.  Chem  & 
Met  Eng — Sept.  26,  1918.  Southern  iron 
ores  and  fluxes  considered  as  a  domestic 
source. 

Potash  from  Alunite  in  Utah  (89368 
A).  John  W.  Hornsey.  1500  w.  Chem 
&  Met  Eng — Sept.  26,  1918.  Deposits  be- 
ing worked  in  Utah ;  methods  proposed 
for   treatment,   etc. 

Potash  in  Nebraska  (89560  A).  J.  M. 
Lliteras.  Ills.  1800  w.  Chem  &  Met 
Eng — Oct.  15,  1918.  Reviews  conditions 
at  the  plants  producing  potash  from  lake 
brines. 

The  Cottrell  Process  for  Potash  Recov- 
ery (89367  A).  Linn  Bradlev.  4500  w. 
Chem  &  Met  Eng— Sept.  26.  '1918.  Col- 
lection by  electrical  precipitation  of  vola- 
tile vapors  of  alkali  salts  from  blast  fur- 
naces and  cement  kilns. 

Potash  from  Searles  Lake  (89360  A). 
Alfred  de  Ropn,  Jr.  Ills.  3000  w.  Cbem 
&  Met  Eng — Sept.  26,  1918.  Account  of 
development  of  a  project  for  the  recov- 
ery of  pntasb  from  the  saline  waters  of 
a   California  lake. 

The  Kelp-Potash  Plant  of  the  Lorned 
Manuf.Tctnring  Company  (80365  A).  Les- 
lie H.  Thompson.  Ills.  2800  w.  Chem 
&  Met  Eng — Sept.  26,  1918.  An  inter- 
view giving  information  of  methods  in 
California. 

The  Potash  Industry  of  Germany  ('89.- 
366  A).  Wallace  Savage.  Ills.  3000  w. 
Chem  &  Met  Eng— Sept.  26,  T918.  The- 
ories of  origin  and  description  of  the 
Strassfnrt  salts  deposit;  the  present  status 
of  the  industry. 
Tin 

A  Statistical  Snmmarv  of  Tin  (89384 
AV  Edith  M.  Miller,"  Ills.  6000  '  w. 
Chem  &  Met  Eng— Sept.  28,  1918.  Re- 
views the  development  of  its  economic 
uses. 


OIL  AND  GAS 
Fuel  OU 

California  Petroleum  as  a  Fuel  Oil 
(89497).  Thomas  J.  Royer,  with  descus- 
sion.  Ills.  4800  w.  Natl  Engr — Oct., 
1918.  History  of  development,  study  of 
use  in  steam  boiler  practice,  and  sugges- 
tions  for  satisfactory  operation. 

El  Petroleo  como  combustible  (89717 
A).  J.  R.  Perez.  3200  w.  Rev  Soc  Cu- 
bana  De  Ingenieros — Sept.,  1918.  Crude 
oil  for  fuel,  its  properties,  fuel  value  and 
methods  of  burning. 

Gasoline 

Recovery  of  Gasoline  from  Casing- 
Head  and' Natural  Gas  (89284  A).  Paul 
Diserens.  Ills.  4000  w.  A  S  M  E,  Jl — 
Oct.,  1918.  Process  most  used  in  the 
recovery  is  described,  with  suggestions 
for  improvements. 

Oil  Fields 

Water  Troubles  in  the  Mid-Continent 
Oil  Fields,  and  their  Remedies  (S0576  D). 
Dorsev  Ha.ger  and  G.  W.  McPherson. 
Ills.  2500  w.  .^  I  M  E,  Bui— Oct..  1918. 
.Analysis   of   water  trouble  and   remedies. 

Oil  Storage 

The  Storage  of  Petroleum  (89531  A). 
Ills.  3500  w.  Engng — Sept.  20.  1918. 
Information  from  report  of  the  U.  S. 
Bureau  of  Mines,  explaining  the  system 
in  general  use  in  the  United  States. 

Oil  Wells 

Cement  Plugging  for  Exclusion  of  Bot- 
tom Water  in  the  Aua-usta  Field,  Kansas 
CS9575  D).  H.  R.  Shidel.  Ills.  1400  w. 
A  I  M  E,  Bui— Oct..  T9t8.  Results  ob- 
tained from  the  preliminary  cementing 
of  wells  to  cut  off  the  bottom   water. 

ORE  DRESSING 
Arizona  Plant 

The  United  Verde  Extension  Mining 
Company's  Smelterv  and  Converter  Plant 
(80614  AV  F.  E  Nichols.  Ills.  T200  w. 
Eng  &  Min  Jl— Oct  79.  T91S.  Plans  and 
information  concerning  a  notable  Arizona 
metallurgical  plant. 


Bunker  Hill 

Smelting  and  Lead  Refining  at  the 
Bunker  Hill  Plant  (89678  A).  C.  T. 
Rice.  Ills.  1500  \v.  Eng  &  Min  Jl — 
Oct.  26,  1918.  Fourth  of  a  series  of  ar- 
ticles on  the  design  and  operation  of  the 
Bunker  Hill  &  Sullivan  plant. 
Flotation 

The  Terry  Differential  Flotation  Pro- 
cess (89349  A).  Tooo  w.  Chem  &  Met 
Eng — Sept.  15,  1918.  Based  on  the  dis- 
covery that  ammonia  in  solution  promotes 
oxidation  of  metallic  sulphides  by  air  in- 
troduced into  the  pulp. 
Laboratory 

The  Ore  Dressing  Laboratory  of  the 
Ilaileybury  School  of  Mines  (P9409  N). 
A.  E.  Flvnn.  Ills.  1500  w.  Can  Min 
In.st,  Bui— Oct.,  1918.  -  Details  of  plant 
and  equipment. 
Sintering 

Sintering  and  Charge  Delivery  at  the 
Bunker  Hill  Plant  (89^8=:  A).  C.'T.  Rice. 
Ills.  3-00  w.  Ene  &  M'n  Jl— Oct.  12, 
1918.  Third  of  a  series  of  articles  on  the 
design  and  operation  of  the  Bunker  Hill 
&  Sullivan  smeltery  and  refinery. 
Standardization 

The  Distinction  Between  Extraction 
and  Recovery  (89677  Al.  A.  W.  Allen. 
1500  w.  Eng  &  Min  Jl — Oct.  26,  1918. 
•Serial,  1st  part.  A  plea  for  more  scien- 
tific differentiation  between  terms  used  in 
hydrometallurgical  operations. 

PRECIOUS  METALLURGY 
India 

Air  Bla.sts  in  the  Kolar  Gold  Field. 
India  (89570  D1.  5000  w.  .\  I  M  E,  Bui 
— Oct..  1918.  Discussion  of  E.  S.  Moore's 
paper. 

PLACER  MINING 
Gold 

Gold  ■  Dred'^'inc'  in  the  United  States 
(89403  B).  Charles  Janin.  Ills.  214  pp. 
U  S  Bur  Mines — Bid.  r2-.  Summarizes 
the  development  nf  the  gold  dredee,  giv- 
ing essential  features  of  present-day 
dredges  and  methods. 


CONDUCTING  TRANSPORTATION 
British  Railways 

British  Railways  Under  War  Condi- 
tions (80338  A).  2500  w.  Engr— Sept. 
13,  1918.  Serial.  1st  part.  The  present 
number  deals  with  legislative  connection 
between  the  railways  and  the  naval  and 
military  authorities. 

Coaling 

A  New  Design  for  Engine  Coaling  Fa- 
cilities (89259).  Ills.  1200  w.  Ry  Age— 
Oct.  4,  T9'8.  Economies  effected  in  track 
capacity  and  car  supply  on  the  Erie. 

Engineers 

Will  Railroads  Experience  a  Shortage 
of  Engineers?  (80427)  1500  w.  Ry  Age 
—Oct.  Ti,  1918.  Discussion  based  on  data 
from  railroads  and  technical  schools. 

Federal  Control 

What  the  Future  Holds  in  Store  for 
the  Railroads  (80260).  3000  w.  Rv  Age 
—Oct.  4,  191S.  Views  o'f  Samuel  Unter- 
myer  and  of  Francis  H,  Sisson  on  effect 
of  Federal  control  on  securities  and  fate 
of  carriers  after  war. 

Signaling 

Winter  Maintenance  of  Primarv  and 
Storage  Battery  (89  ^89).  A.  G.  Shaver. 
1700  w.  Ry  Sig  Engr— Oct.,  1918.  Point- 
ers on  winter  work  covering  the  various 
types,  condition  of  the  track,  etc. 


Maintenance  of  Electric  Interlocking  in 
Winter  (89390).  A.  W.  Sevmour.  1200 
w.  Ry  Sig  Engr— Oct.,  1918.  Methods 
in  practice.     Preparations  for  winter. 

Train  Shocks 

Shocks  in  Long  Passenger  Trains 
(S0405  A).  Robert  Burgess,  with  discus- 
sion. 13  pp.  S  &  S  W  Rv  Cb.  Pro- 
July,  19T8.  Analysis  of  shocks  due  to  de- 
celeration  and   to  acceleration. 

Transfer  Railroads 

Operating  Methods  of  Transfer  Rail- 
roads (S9208).  3^00  w.  Ry  Re\ — Oct.  5, 
1918.  Analysis  of  existing  conditions  and 
suggestions  for  improvements.  From 
paper  by  E.  H.  Lee  to  Am.  Rv.  Eng. 
Assn. 

Transportation 

Secretary  Redfield  on  the  Trinitv  of 
Transportation  (89465).  William  C.  Red- 
field.  3000  w.  Mfrs'  Rec— Oct.  10.  1918. 
Address  before  the  Regional  Chairmen  of 
the  Highway  Transport  Committee  of  the 
Council  of  National  Defense.  Importance 
of  railway,  waterway  and  highway  trans- 
portation. 

Traveling  Engineers 

Traveling  Engineers'  Convention  (89443 
A).  II  pp.  Ry  Mech  Engr— Oct.,  1918. 
Fuel  conservation  and  other  important 
problems  discussed  at  Chicago.  Address- 
reports,  e^c. 
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Winter  Maintenance 

Winter  Maintenance  of  Lamps,  Motor 
Cars  and  Tools  (89392).  Caleb  Drake. 
2000  w.  Ry  Si?  Engr — Oct.,  1918.  Care 
needed:  suggestions. 

MOTIVE  POWER  AND  EQUIPMENT 

Cars 

Heavy  Freight  Cars  for  a  Narrow 
Gage  Railway  in  India  (89447  A).  Ills. 
1000  w.  Ry  Mech  Engr — Oct.,  1918. 
Details  of  all-steel  high-capacity  cars. 

V.  S.  R.  A.  Standard  Baggage  Cars 
(89444  A).  Ills.  1000  \v.  Ry  Mech 
Engr — Oct.,  191S.  All  steel  construc- 
tion. 

Railroad  Administrations  Standard 
Baggage  Cars  (89167).  Ills.  1200  w. 
Ry  Ape — Sept.  27,  igi8.  Designs  for  60 
ft.  and  70  ft.  cars  of  all-steel  construc- 
tion. 
Draft  Gears 

Draft  Gears  Should  Be  Maintained 
(89445  A).  L.  T.  Canfield.  1500  w.  Ry 
Mech  Engr — Oct.,  1918.  Periodical  in- 
spection and  repairs  required  for  proper 
protection  to  the  car  and  to  the  lading. 

Proper  Draft-Gear  Maintenance 
(89208).  L.  T.  Canfield.  1200  w.  Ry 
Rev — Sept.  28,  1918.  A  report  of  five 
tests  of  gears;  recommendations  as  to 
inspection  and  repair. 
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Electrification 

Electrihcation  of  the  Central  Argen- 
tine Railway  tSgsis).  Ills.  2500  \v. 
Power — Oct.  IS,  1918.  Electrification  to 
deal  with  suburban  traffic  near  Buenos 
Aires. 

Heavy  Electric  Traction  on  the  Cen- 
tral Argentine  (89345).  His.  4000  w. 
Elec  Ry  Jl— Oct.  5,  1918.  An  up-to- 
date  electrified  sectioit  serving  suburbs 
of  Buenos  Aires. 

Power  Supply  for  tlie  Central  Argen- 
tine Electrification  (89479)-  I'ls.  2500 
w.  Elec  Ry  Jl— Oct.  12,  1918.  Supplies 
traction,  lighting,  and  other  require- 
ments in  the  suburbs  of  Buenos  Aires. 
French  Equipment 

Difficulties  in  Handling  French  Equip- 
ment (89633).  J.  N.  McVey.  4000  w. 
Ry  Rev — Oct.  19,  1918.  Account  of 
trials  encountered  by  American  railway 
i_ii.i;iiu;ers. 
Journal  Box  Packing 

The   Journal    Box    Packing    Situation 
(89446  A).     2000  w.     Ry  Mech   Engr — 
Oct.,  1918.     Materials  used  and  possible 
means  of  overcoming  shortage. 
Locomotive  Crane 

Gruc-Locomotive      De      35      Tonnes 
(89703  B).     Ills.     1000  w.     Genie  Civil — 
Sept.  14,  1918.     35-ton  locomotive  crane 
for  use  behind  the  lines  in  France. 
Locomotives 

First  Standard  0-8-0  Switcher  (89442 
A).  Ills.  1200  w.  Ry  Mech  Engr — 
Oct.,  1918.  Total  weight  214,000  lbs.; 
tractive  effort  55,000  lbs. 

Heavy  Mallet  Compound  for  Vir- 
ginian Railway  (89300).  Ills.  1500  w. 
Ry  Rev — Oct.  5,  1918.  Describes  the 
fifth  of  a  series  of  designs  of  heavy 
Mallet  type  locomotives. 

Heavy  Mallet  Locomotives  for  the 
Viginian  (89598).  III?.  1000  w.  Ry 
Age — Oct.  18,  1918.  Built  for  operation 
on  heavy  grades. 

Some  Recent  American  Freight  Lo- 
comotives (89343  A).  Ills.  -'000  w. 
Engr — Sept.  13,  1918.  Three  locomo- 
tives of  different  types  recently  built  by 
Baldwin  Locomotive  Works  for  freight 
service. 

U.  S.  R.  A.  Standard  Six-Wheel 
Switching  Locomotive  (89424).  Ills. 
1000  w.  Ry  Age — Oct.  ii,  1918.  The 
first  of  the  smallest  government  engines 
to  be  built. 
Tonnage  Rating 

Tonnage  Rating  of  the  Standard  Lo- 
comotives (89261).  H.  S.  Vincent.  800 
w.  Ry  Age — Oct.  4,  1918.  Charts  from 
which  the  maximum  hauling  capacity 
in  tons  of  2,000  lbs.  can  be  read  directly 
for  any  combination  of  speed  and  grade 
within   given   limits. 

PERMANENT  WAY  AND 
BUILDINGS 
Curved  Resistance 

The  Meclianics  of  Curved  Resistance 
(89556).  From  a  paper  by  J.  G.  Sulli- 
van. Ills.  5000  w.  Ry  Rev — Oct.  12, 
1918.  A  study  covering  older  theories 
with  data  of  recent  experiments. 


Essential  Work 

Essential  Work  (89600).  C.  A.  Morse. 
1500  w.  Ry  Age — Oct.  18,  1918.  Sug- 
gestions for  taking  care  of  railway  busi- 
ness under  present  conditions  of  short- 
age of  labor  and  materials. 
Rails 

Common  Defects  in  Rail  (89301). 
From  paper  by  C.  W.  Gennet,  Jr.,  be- 
fore Roadmaster's  Convention.  3000  w. 
Ry  Rev — Oct.  5,  1918.  Best  avoided  by 
care  in  manufacture  and  rigid  inspec- 
tion. 
Stations 

Toronto  Union  Station  An  Imposing 
Structure  (89466).  Ills.  1000  w.  Can 
Eng-- — Oct.  10,  1918.  Most  important 
building  of  the  kind  in  Canada.  Will  be 
read}'  for  use  next  spring. 
Terminals 

Preparation  for  Winter  on  a  Busy 
Terminal  (89391).  F.  L.  Wells.  1500  w. 
Ry  Sig  Engr — Oct.,  1918.  Advance 
preparations  and  methods  of  handling 
the  work. 

Unification  of  Terminal  Facilities  in 
the  West  (89262).  2500  w.  Ry  Age — 
Oct.  4,  1918.  Changes  in  operation  to 
prevent  congestion. 

Unified  Operation  of  Railroad  Termi- 
nals (89169).  3000  w.  Ry  Age — Sept. 
27,  1918.  Abstract  of  preliminary  report 
of  Am.  Ry.  Engng.  Assn.  Fundamental 
principles. 

Some  Features  of  Construction  of  the 
St.  Paul  Union  Depot  (89213  A).  Ills. 
2000  w.  Af  Eng  Socs  Minn,  Bui — Sept., 
1018.  Items  involved  in  connection  with 
this  new  passen.ger  terminal,  such  as 
track  changes,  retaining  walls,  bridges, 
tunnels,  train  sheds,  etc. 

Engineering  of  the  St.  Paul  Passenger 
Terminal  (89679).  Ills.  2000  w.  Ry 
Rev — Oct.  26,  1918.  New  station;  ele- 
vated tracks  eliminating  grade  cross- 
ings; coach  yard  and  locomotive  termi- 
nal. 

Unit  Operation  of  Railroad  Terminals 
(89207).  5000  w.  Ry  Rev — Sept.  28, 
1918.  Recommendations  of  the  A.  R. 
E.  A.  committee  as  to  unit  operation  in 
large  cities. 

L'rges  Study  of  Unit  Operation  of 
Railroad  Terminals  in  Large  Cities 
(89249  A).  5000  w.  Eng  News-Rec — 
Oct.  3,  1918.  Recommends  investiga- 
tion by  representative  committees. 
Ties 

Present  Aspect  of  the  Tie  Situation 
(89299).  From  remarks  by  John  Foley 
at  Roadmasters'  convention.  1800  w. 
Ry  Rev — Oct.  5,  1918.  Principles  gov- 
erning the  buying  and  specification  of 
cross  ties  and  difficulties  of  price  fixing. 
Tool  Repairs 

Repairing  Locomotive  Fittings  (89420 
AV  Frank  A.  Stanley.  Ills.  800  w. 
Am  Mach— Oct.  10,  1918.  Different 
styles  of  reamers  for  use  on  locomotive 
fittings. 


Track  Maintenance 

L'Entretien  Des  Voies  De  Chemins 
De  Fer  (89722  E).  M.  A.  Moutier. 
Ills.  1600  w.  Soc  Ingenieurs  Civils  De 
France — April-June,  1918.  Maintenance 
of  railway  track. 

Workshops 

Locomotive  Workshops  at  Eveleigh, 
N.  S.  W.  (89520  N).  Ills.  2200  w. 
Comwh  Engr^Sept.,  1918.  Serial,  1st 
part.  Detailed  description  of  shops  and 
equipment. 

ROADS   AND   PROJECTS 

Alaska 

Railroad  Construction  Progress  in 
Alaska  (89297)-  His.  1500  w.  Ry  Rev 
—Oct.  5,  1918.  Serial,  ist  part.  Ac- 
count of  construction  of  the  govern- 
ment railroad  between  Anchorage  and 
Seward. 

Brazil 

The  Development  of  the  Brazilian 
Railways  (89599).  Ills.  2000  w.  Ry 
Age — Oct.  18,  1918.  Information  from 
a  report  on  the  railways  of  Brazil. 

Kentucky 

The  B.  &  O.  Completes  the  Long 
Fork  Railway  (89425).  A.  C.  Clark. 
Ills.  800  w.  Ry  Age— Oct.  11,  1918. 
An  important  line  in  the  development  of 
the  coal  resources  of  eastern  Kentucky. 

Paris-Havre 

Paris-Le  Havre  (89719  B).  L.  De 
Launay.  Ills.  1800  \v.  La  Nature — 
Sept.  21,  1918.  Railway  communica- 
tion, and  project  for  double  tracking 
existing  lines. 

TRAFFIC 

Atlantic  Ports 

Traffic  Conditions  at  Eastern  Ports 
(89680).  2500  w.  Ry  Rev— Oct.  26, 
1918.  Survey  of  operations  at  Atlantic 
ports  encouraging. 

Express 

The  American  Railway  Express  Com- 
pany (89557).  E.  A.  Stedman.  2000  w. 
Ry  Rev— Oct.  12,  1918.  Outlines  Gov- 
ernment's scheme  of  organization  for 
handling  express  business  during  the 
war. 

Freight 

Freight  Transportation  Without  Re- 
handling  (89481).  Ills.  906  w.  Elec  Ry 
Jl— Oct.  12,  1918.  The  Bonner  rail 
wagon  system  and  how  it  operates. 

Rates 

Railway  Rates  (89653  N).  R.  A.  Leh- 
feldt.  4500  w.  So  Af  Instn  Engrs,  Jl — 
Sept.,  1918.  Discussed  from  an  eco- 
nomic point  of  view. 

MISCELLANY 
Employe- s 

Making  American?  on  the  Railroad 
(89423  A).  Samuel  Rea.  Ills.  2500  w. 
Am  Mach — Oct.  10,  1918.  Methods  and 
results  in  fitting  foreign-born  employees 
of  the  Penn.  R.  R.  to  become  loyal  citi- 
zens of  the  United  States. 
Standardization 

Standardization  of  Forms,  Southern 
Pacific  Co.  (89681).  E.  B.  Stewart. 
3000  w.  Ry  Rev — Oct.  26,  1918.  Sys- 
tematic revision  of  stationery  items. 
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Acceleration 

.Acceleration  of  Cars  (89^07  A).  Lvnn 
G.  Riley.  1800  w.  Elec  Jl— Oct..  1918. 
.Advantages  and  limitations  of  automatic 
systems  of  control,  and  the  use  of  hand 
control. 


Car  Operation 

Principles  of  Economical  Car  Opera- 
tion (89500  A).  F.  E.  Wynne.  700  w. 
Elec  Jl — Oct.,  1918.  Practices  which  help 
lo  conserve  fuel  and  labor  and  improve 
service. 


Cars 

The  First  Universal  Car  (89670).  Ills. 
2000  w.  Elec  Ry  Jl — Oct.  26,  1918.  Pre- 
liminary details  and  general  design  of  car 
subnrtted  hv  War  Industries  Board  to 
Housing  Bureau. 
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Crippled  Workers 

The  Disabled  Soldier  in  Electric  Rail- 
way Service  (89212).  Ills.  2500  w.  Elec 
Ryjl— Sept.  28,  1918.  Account  of  useful 
work  accomplished  by  one-arm  men,  blind 
men,  and  others. 

Economies 

War  Time  Economies  for  Electric  Rail- 
ways (89501  A).  Clarence  Renshaw. 
5000  w.  Elec  Jl— Oct.,  1918.  Considers 
the  skip-stop  system,  overlapping  lines, 
train  operation,  through  routes,  coasting, 
etc. 

Electric  Railways 

Prompt  Relief  Needed  by  the  Electric 
Railway  (89498  A).  M.  C.  Brush.  1200 
w.  Elec  Jl — Oct.,  1918.  Explains  serious- 
ness of  present  situation. 

Extensions 

How  Public  Service  Railway  Is  Help- 
ing Build  Ships  in  Newark  Vicinity 
(89671).  Ills.  4000  w.  Elec  Ry  Jl— Oct. 
26,  191S.  New  facilities  costing  more 
than  $800,000,  for  hauling  war  workers. 

Freight 

The  Electric  Railway— A  Potential  Fac- 
tor in  Relieving  Freight  Congestion 
(89502  A).  A.  B.  Cole.  Ills.  1700  w. 
Elec  Jl — Oct.,  1918.  Importance  of  de- 
veloping freight  haulage. 


Railway  Motors 

Operation  of  Ventilated  Motors  Under 
Snow  Conditions  (89505  A).  R.  E.  Fer- 
ris. Ills.  1800  w.  Elec  Jl— Oct.,  1918. 
Classes  and  effect  of  snow,  classes  of 
service,  etc. 

Seeking  for  the  Best  Railway  Motor 
(89499  A).  B.  G.  Lamme.  1500  w.  Elec 
Jl— Oct.,  1918.  Study  of  car  efficiency 
and  the  service  the  electric  motor  must 
meet. 

Single  vs.  Twin  Armature  Motors 
(89509  A).  J.  M.  Labberton.  Ills.  1500 
w.    Elec  Jl — Oct.,  1918.    A  comparison. 

The  Application  of  the  Ventilated  Rail- 
way Motor  (89504  A).  S.  B.  Cooper, 
loo'o  w.  Elec  Jl — Oct.,  1918.  Remarkable 
reduction  in  weight  and  other  advantages. 
Characteristics. 

The  Twin  Armature  Motors  (89510  A). 
Gearld  F.  Smith.  Ills.  1500  w.  Elec  Jl 
— Oct.,  1918.  Details  of  motors  for  the 
Chicago,  Milwaukee,  and  St.  Paul  direct- 
current  locomotives. 
Safety  Cars 

Fort  Worth  Still  Blazes  the  Trail 
(89210).  Ills.  1500  w.  Elec  Ry  Jl— 
Sept.  28,  1918.  Benefits  from  the  use  of 
safety  cars. 


Less  Fuel,  Less  Personnel,  More  Busi- 
ness at  Tampa  (89211).  Ills.  1800  w. 
Elec  Ry  Jl— Sept.  28,  1918.  Results  from 
service  of  safety  cars. 

The  Success  of  the  Safety  Car  (89503 
A).  G.  M.  Woods.  Ills.  3000  w.  Elec 
Jl — Oct.,  1918.  Features  that  contribute 
to  its  economical  operation. 

Safety  Devices 

Simple  Door  Signaling  and  Interlock- 
ing Connections  (89506  A).  A.  H.  Can- 
dee.  Ills.  1000  w.  Elec  Jl— Oct.,  1918. 
General  principles  and  wiring  arrange- 
ments outlined. 

Switches 

Automatic  Track  Switches  Release  Men 
for  Other  Work  (89608).  R.  C.  Cram. 
Ills.  4000  w.  Elec  Ry  jl— Oct.  19.  1918. 
A  study  of  the  development  and  present 
status  of  automatic  and  remote  control 
track  switches. 

Way  Department 

Way  Department  Requires  Particularly- 
Complete  Organization  (88271).  R.  C. 
Cram.  Charts.  2000  w.  Elec  Ry  Jl — 
Aug.  17,  19 18.  Requires  closest  co-opera- 
tion with  other  departments,  strict  dis- 
cipline, etc. 


ELEMENTS  OF  MACHINE  DE- 
SIGN, by  Henry  L  Machman.  Size,  6  x 
9;  252  pp.;  ills.  John  Wiley  &  Son,  Inc., 
New  York  and  London.  This  is  a  text 
book  on  machine  design.  The  auth^or  is 
associate  professor  of  kinematics  and 
machine  design  at  Armour  Institute, 
Chicago,  and  while  his  book  is  written 
primarily  for  the  students  of  that  institu- 
tion, it  combines  a  number  of  features 
that  will  recommend  it  to  teachers  of 
this  subject  in  general.  A  large  number 
of  illustrations  serve  to  make  clear  the 
principles  evolved  in  the  text  and  while 
mathematical  expressions  are  used 
throughout,  they  are  in  the  form  of  simple 
equations  and  formulas  readily  understood 
by  any  one  who  has  qualified  in  simple  alge- 
bra. Most  of  the  topics  treated  are  made 
more  valuable  for  the  students'  understand- 
ing by  means  of  the  problems  that  are 
given  to  be  worked  out  in  connection  with. 
the   text.      The    strength   of   materials   is 


treated  in  the  simplest  manner  possible 
consistent  with  a  proper  understanding 
of  other  topics  that  follow  it  in  the  book. 
Considerable  attention  is  devoted  to 
screw  fastenings  and  riveted  joints.  The 
subject  of  couplings  and  clutches  is  also 
treated  with  examples  of  the  commoner 
types.  There  is  only  a  brief  reference 
to  the  application  of  power  transmission 
through  belts  and  pulleys  and  it  would 
seem  as  if  this  part  of  the  book  might 
have  been  somewhat  more  liberally 
treated,  especially  as  a  separate  chapter 
is  devoted  to  rope  transmission  as  well 
as  one  to  chain  gearing.  On  the  whole 
the  book  is  an  addition  to  the  literature 
intended  for  technical  schools,  but  one  feels 
that  it  might  have  been  made  more  com- 
plete by  the  amplification  of  certain  of  its 
subdivisions. 

MODERN       MANAGEMENT       AP- 
PLIED TO  CONSTRUCTION,  bv  Dan- 


iel J.  Hauer.  Size,  6x9;  104  PP-  _Mc- 
Graw^-Hill  Company,  Inc.,  New  York; 
Hill  Publishing  Company,  London.  This 
is  a  brief  treatise  on  management  as  ap- 
plied to  the  handling  of  materials  and  la- 
iaor  on  construction  jobs.  There  are  two 
chapters  devoted  to  an  explanation  of 
modern  management  which  point  out 
the  contrast  between  the  necessities  of 
the  present  day  and  those  of  the  past  in  this 
respect.  Advice  is  given  on  the  funda- 
mental operations  necessary  in  undertak- 
ing a  large  piece  of  construction  w'ork, 
and  there  is  a  limited  amount  of  space 
given  to  motion  studies  and  time  studies, 
particularly  as  applied  to  shovelling  op- 
erations. Improved  methods  of  bookkeep- 
ing also  are  described  and  recommended. 
Considerable  space  is  devoted  to  the  sub- 
ject of  systematizing  construction  in  gen- 
eral, emphasizing  certain  details  regard 
ing  means  of  recording  progress  of  the 
W'Ork  and  general  activities  of  the  men 
employed. 
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